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10.0 SOLID WASTE MANAGEMENT UNIT 9, BURIAL SITE/OPEN DUMP 

10.1 Summary 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a risk-based no further action 
(NFA) decision for Environmental Restoration (ER) Solid Waste Management Unit (SWMU) 9, 
Burial Site/Open Dump, Operable Unit (OU) 1334 on Kirtland Air Force Base (KAFB). SWMU 9 
is an inactive site located within the former Area Z explosives testing area. Review and analysis 
of all relevant data for SWMU 9 indicate that concentrations of constituents of concern (COCs) 
at this site are less than applicable risk assessment action levels. Thus, SWMU 9 is proposed 
for an NFA decision based upon confirmatory sampling data demonstrating that COCs that may 
have been released into the environment pose an acceptable level of risk. The risk is based 
upon the current and projected land use, as set forth by Criterion 5. Criterion 5 states, "The 
SWMUlAOC [area of concern] has been characterized or remediated in accordance with current 
applicable state or federal regulations, and the available data indicate that contaminants pose 
an acceptable level of risk under current and projected future land use" (NMED March 1998). 

10.2 

10.2.1 

Site Description and Operational History 

Site Description 

SWMU 9 is located in OU 1334, which is known as the Central Coyote Test Area, and occupies 
1.86 acres of land permitted to the U.S. Department of Energy (DOE) and SNUNM and is 
controlled by the U.S. Air Force (USAF) (SNUNM April 1994). SWMU 9 is an inactive site 
located on the north side of the KAFB Explosive Ordnance Disposal (EOD) Range 
approximately 1,800 feet east of the Schoolhouse Building, SWMU 61 C (Figure 10.2.1-1), 
where an unnamed dirt road branches off to the north from Demolition Range Road and crosses 
an arroyo (Figure 10.2.1-2). SWMU 9 forms the southwest corner of adjacent SWMU 61 A and 
encompasses features on the north and south arroyo banks as well as in the arroyo channel 
(Figure 10.2.1-3). The mean elevation of the site is 5,845 feet above mean sea level (amsl) 
(SNUNM April 1994). 

The original description of ER SWMU 9 included three "debris mounds" of which only the 
largest, Mound 1 (Figure 1 0.2.1-4a), was later determined to be a true soil-covered debris burial 
mound. Mound 1 was approximately 175 feet long and up to 8 feet high above the surrounding 
grade. The other two "mounds" were simply debris, dumped as either a discrete pile in the 
arroyo channel (Mound 2, Figure 1 0.2.1-4b) or as debris scattered along the south bank of the 
arroyo channel (Mound 3). Mound 2 debris consisted of a tangled mass of barbed wire, empty 
paint cans, ceramic electrical insulators, mortar shell storage cases, a military bomb rack, 
vehicle parts, a shrapnel-riddled iron plate, pieces of wood and metal, and building rubble 
(cinder blocks and glazed masonry tiles). Mound 3 debris consisted of wooden crate remnants, 
empty paint cans, expended smoke grenades, an empty 55-gallon (gal) drum containing a grate 
that appears to have been used as a grill, and other miscellaneous solid waste. 

A burial pit containing radioactively contaminated materials was discovered during a voluntary 
corrective measure (VCM) conducted at the SWMU between 1996 and 1998. The burial pit was 
located about 30 feet northeast of the south end of Mound 1, was about 30 feet in diameter, and 
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Mound 1 

Figure 10.2.1-4a. SWMU 9 Burial Site / Open Dump. View to northwest of 
Mound 1 prior to excavation. 

Mound 2 

Figure 10.2.1-4b. View of debris pile originally described as Mound 2 in arroyo 
channel at south end of Mound 1. View to northeast. 

301462.249.01.000/K2.6 10-9 



had debris buried to a depth of about 4 feet. The VCM and burial pit are discussed in more 
detail in Section 10.4.5.2. 

SWMU 9 is on the Arroyo del Coyote alluvial fan that is composed of Pleistocene-age, poorly to 
moderately sorted sediments ranging in size from clay to boulders (SNUNM March 1995, IT 
May 1994). These deposits contain relatively impermeable carbonate-rich horizons and 
impermeable carbonate-cemented horizons that inhibit vertical groundwater flow (SNUNM 
March 1995). Based upon the drilling record for the Schoolhouse Well, located approximately 
2,000 feet west of SWMU 9 (Figure 10.2.1-1), the alluvial fan deposits are less than 100 feet 
thick and unconformably overlie the Madera Formation (SNUNM March 1995). The Madera 
Formation consists of predominantly clastic limestone that contains fossiliferous, cherty 
limestone units with some interbedded shale, siltstone, sandstone, and pebble conglomerate 
(Myers and McKay 1970). To the west of SWMU 9 is the Coyote Fault, which forms the eastern 
margin of the Hubbell structural bench and exhibits down-to-the-west displacement. The fault is 
expressed geomorphically as linear range-front facets, and, as evidenced by the coincidence of 
Coyote Springs with the Coyote Fault (0.5 miles north of SWMU 9), probably influences 
groundwater pathways from the Manzanita Mountains to the alluvium (SNUNM March 1995). 
The Schoolhouse Well is completed in the Madera Formation, and the depth to groundwater is 
approximately 95 feet below ground surface (bgs) (SNUNM March 1997). The direction of 
groundwater flow in the vicinity of SWMU 9 is generally west-northwest (SNUNM March 1997). 

SWMU 9 lies along an unnamed arroyo that is a tributary to the Arroyo del Coyote 
(Figure 10.2.1-1). The unnamed arroyo drains a small watershed with headwaters in the 
western face of the Manzanita Mountains and joins Arroyo del Coyote approximately 2,800 feet 
northwest of the site. Arroyo del Coyote ultimately drains into Tijeras Arroyo, several miles 
northwest of the site. 

10.2.2 Operational History 

SWMU 9 is located in the former Area Z explosives testing area of the Coyote Test Field. Prior 
to its use by SNUNM, this area was the setting for early homesteads, agriculture, ranching, and 
recreational activities. In 1957, in an agreement with the Atomic Energy Commission, the 
Armed Forces Special Weapons Project was granted the use of Areas X, Y, and Z 
(Figure 10.2.2-1). Area Z was designated as a test area for up to 250-pound high explosives 
(HE) tests. (SNUNM September 1966). 

The earliest air photos of the area in 1951 show the first evidence of manmade features at 
SWMU 9 (USGS 1951). In a 1967 photo (USGS 1967), activity has commenced at adjacent 
SWMU 61 A and an access road between the two sites is present. A 1971 air photo (USGS 
1971) shows a mound similar to the undisturbed Mound 1. No further activities are evident in 
subsequent 1975 and 1991 air photos (USGS 1975, 1991) indicating the sites were apparently 
abandoned between 1971 and 1975. 

For a detailed discussion regarding the local setting at SWMU 9, refer to the "RCRA [Resource 
Conservation and Recovery Act] Facility Investigation [RFI] Work Plan for au 1334, Central 
Coyote Test Area" (SNUNM October 1994). 

No documents or references related to operational activities at SWMU 9 were discovered during 
the initial phases of the site investigation. The debris, particularly that exposed in Mound 1, was 
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thought to have come from testing activities at adjacent SWMU 61 A, although that speculation 
could not be confirmed in interviews with SNUNM and KAFB workers, as detailed in Section 
10.4.3.1.1. In 1999, a retired worker confirmed that SWMU 9 was used as an unregulated open 
dump for test debris and trash generated in the local area (Pavletich March 1999). 

10.3 Land Use 

10.3.1 Current 

SWMU 9 is located on land owned by the USAF and permitted to the DOE and SNUNM. The 
current land use is industrial (Figure 10.3.1-1). 

10.3.2 Future/Proposed 

For future use planning, SWMU 9 has been recommended for industrial land use purposes 
(DOE and USAF March 1996). 

10.4 Investigatory Activities 

10.4.1 Summary 

SWMU 9 was identified during investigations conducted under the DOE Comprehensive 
Environmental Assessment and Response Program (CEARP) and RCRA Facility Assessment 
(RFA) in the mid-1980s in conformance with the Comprehensive Environmental Response, 
Compensation, and Liability Act (Investigation #1). In 1992, preliminary investigations included 
background information reviews, personnel interviews, field surveys, and scoping sampling 
(Investigation #2). In 1996, preliminary RFI soil sampling included trenching and sampling the 
mounds (Investigation #3). A radiological VCM to excavate Mounds 1 and 2 was also started in 
1996, and, after completion in 1999, was followed by confirmatory soil sampling 
(Investigation #4). 

10.4.2 Investigation #1-CEARP 

10.4.2.1 CEARP Sampling Data Collection 

No sampling activities were performed at SWMU 9 as part of the CEARP. 

10.4.2.2 CEARP Data Gaps 

A lack of information prevented calculating the Hazard Ranking System (HRS) and Modified 
HRS migration mode scores. 
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10.4.2.3 CEARP Results and Conclusions 

The CEARP finding was uncertain for Federal Facility Site Discovery and identification findings, 
preliminary assessment, and preliminary site inspection (DOE September 1987). 

10.4.3 Investigation #2-SNUNM ER Project Preliminary Investigations 

10.4.3.1 Nonsampling Data Collection 

10.4.3.1.1 Background Review 

A background review was conducted to collect available and relevant information regarding 
SWMU 9. Background information sources included interviews with current and former SNUNM 
staff and contractors familiar with area operations, site operational history, and existing historical 
site records and reports. No specific information on-site activities at SWMU 9 or adjacent 
SWMU 61A was discovered until a retired worked confirmed that SWMU 9 was used as an 
open dump for test debris and trash generated in the local area (Pavletich March 1999). The 
study was completely documented and has provided traceable references that sustain the 
integrity of the NFA proposal. Table 10.4.3-1 lists the information sources that were used to 
assist in this background review. 

10.4.3.1.2 Unexploded Ordnance/High Explosives Survey 

In November 1993, KAFB EOD personnel conducted a visual survey for unexploded ordnance 
(UXO)/HE at Schoolhouse Mesa Test Sites that included SWMUs 20, 61C, 61A, and 9. 
UXO/HE materials identified and removed included one live ground burst simulator and one 
pound of HE fragments at SWMU 61 A. Ordnance debris that was collected and removed from 
these four sites included six smoke grenades, two flare-illuminating cartridges, and three 
40-millimeter white star parachute cartridges. These materials were associated with recent 
Department of Defense (000) war game exercises conducted throughout the Schoolhouse 
Mesa area. No live UXO/HE was found on the surface of the three mounds at SWMU 9. 

10.4.3.1.3 Radiological Surveys 

On January 6, 1993, SNUNM Radiation Protection Office personnel conducted a beta/gamma 
radiation survey at the site with a Geiger-Muller detector and pancake probe. No activity above 
background was detected at the debris mounds or at a shallow surface depression located 
approximately 70 feet east-northeast of Mound 1 inside SWMU 61A. 

A Phase I surface gamma radiation survey was conducted in conjunction with SWMUs 7, 61C, 
and 20 during February and April 1994. These surveys covered a total of 39.5 acres. For ease 
of reference and because SWMU 61 A surrounds SWMU 9, all relevant radiological data were 
designated as SWMU 61A. A gamma scan survey was performed at 10-foot centers 
(70-percent coverage) over the surface of SWMU 61A and at 6-foot centers (100-percent 
coverage) over the surface of SWMU 9. Because no anomalies were detected within the 
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Table 10.4.3-1 
Summary of Background Information Reviewed for SWMU 9 

Information source 
Technical test reports and project log 
books 
Engineering drawings/maps 

Site Inspections (field notes, aerial 
photograph review, site photographs, 
radiological, UXO/HE, biological, and 
cultural resource surveys) 

Employee interviews, 22 interviews with 12 
facility personnel (current and retired) 

HE = High explosives{s). 
UXO = Unexploded ordnance. 

AU7·00IWP/SNL:r4700·10.doc 

Reference 
None 

Basic Information, Reservation Boundary and 
Ownership (test Areas), October 7, 1954 
Fritz and Perkins March 1985 
Martz May 1985 
Bayliss July 1992 
Byrd et al. July 1992 
Gaither July 1992 
Lojek November 1992 
Lojek January 1993a 
Lojek January 1993b 
Lojek January 1993c 
Lojek February 1993 
Sandhaus February 1994a 
Lojek March 1994 
Young September 1994 
Gaither and Byrd June 1992 
Bayliss July 1992 
Byrd et al. July 1992 
Gaither July 1992 
Lojek December 1992 
Lojek January 1993d 
Lojek January 1993e 
Lojek January 1993f 
Lojek January 1993g 
Cooper and Sandhaus December 1993 
Cooper and Sandhaus February 1994 
Sandhaus February 1994b 
Sandhaus February 1994c 
Lojek and Sandhaus March 1994 
Peters and Sandhaus March 1994 
Sandhaus March 1994 
Sandhaus April 1994 
Pavletich March 1999 
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eastern portion of the survey grid, the far eastern portion of SWMU 61 A was not surveyed. 
During the survey, 63 point sources and 11 area sources of gamma activity at 30 percent or 
more above the natural background activity of 12 microroentgens (.uR) per hour (hr) were 
identified at SWMUs 61A and 9. Three of the point sources were fragments of oxidized 
depleted uranium (schoepite [DUl) (RUST Geotech Inc. December 1994). One pOint-source 
anomaly was detected at 18 IlRlhr in the southeast corner of Mound 1. Figure 10.4.3-1 shows 
the survey boundaries and anomalies found during the Phase I survey. At that time, it was 
believed that the radioactive material was deposited by testing activities at SWMU 61 A and that 
no radioactive material had been disposed of in the debris mounds. A detailed summary of the 
survey and anomalies found at these SWMUs is presented in Section 5.7.1 of the Surface 
Gamma Radiation Surveys Final Report (RUST Geotech Inc. December 1994). 

VCM activities were conducted at SWMUs 61 A and 9 during March 1995 and February, March, 
May, July, and October 1996. Point sources identified during the Phase I survey were removed 
in March 1995. In February 1996, SWMU 61A was resurveyed on 6-foot centers (100-percent 
coverage), and additional point and area sources that were discovered were remediated as the 
schedule permitted in February, March, May, and July 1996. 

10.4.3.1.4 Cultural Resources Survey 

A cultural resources survey was conducted as part of the SNUNM sitewide environmental 
assessment. No cultural resources were identified at SWMU 9 (Hoagland and Delio-Russo 
February 1995). 

10.4.3.1.5 Sensitive Species Survey 

A sensitive species survey performed at SWMU 9 in 1994 did not indicate that any sensitive 
species were present on the site (IT February 1995). 

10.4.3.2 Scoping Soil Sampling Data Collection 

In June 1995, SWMU 9 was investigated as part of a sitewide scoping sampling program, which 
was established to obtain preliminary analytical data to support the ER Project site ranking and 
prioritization. A single soil sample was collected from the 0- to 0.5-foot depth interval from each 
of the three mounds. Another soil sample was collected south of Demolition Range Road for 
background metals and radionuclide comparison. The four samples were analyzed at the 
SNUNM Environmental Restoration Chemistry Laboratory (ERCL) for RCRA metals plus 
beryllium, HE (by high pressure liquid chromatography [HPLC]), and total petroleum 
hydrocarbons (by immunoassay). The samples were also analyzed by gamma spectroscopy at 
the SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. No quality 
assurance (QA}/quality control (QC) samples were collected. 

This data is not included with this NFA proposal or used in any risk screening assessment. The 
high detection limits for metals and radionuclide analyses prevent a comparison with 
NMED-approved background values. No petroleum hydrocarbons were detected with the 
immunoassay analyses, and no HE compounds were detected by HPLC. No statement could 
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be made about possible radiological contamination because of the high minimum detectable 
activities (MDAs) for the gamma spectroscopy analyses. 

10.4.3.3 Preliminary Investigations Data Gaps 

Information gathered from site visits, radiological surveys, and personnel interviews aided in 
identifying the most likely COCs at SWMU 9 and selecting the types of analyses to be 
performed on soil samples. However, the scoping sample data was not adequate to support a 
risk screening assessment. The data was insufficient to determine if radiological materials were 
present in the mounds. 

10.4.3.4 Preliminary Investigations Results and Conclusions 

The analytical data from the scoping sampling was inadequate to define possible soil 
contamination at SWMU 9. 

10.4.4 Investigation #3-SNUNM ER Project 1996 RFI Sampling 

10.4.4.1 1996 RFI Nonsampling Data Collection 

No new site information was discovered prior to this phase of the investigation. 

10.4.4.2 1996 RFI Sampling Data Collection 

In June 1996, SWMU 9 was sampled according to the strategy, methodology, and procedures 
outlined in the OU 1334 RFI Work Plan (SNUNM October 1994), as reviewed by the New 
Mexico Environment Department (NMED) and the U.S. Environmental Protection Agency 
(EPA). However, pursuant to draft EPA comments on the Work Plan (EPA November 1995), 
the sampling depth for subsurface samples was redefined as 0.5 to 1.0 feet bgs instead of the 
proposed 1.5 to 2.0 feet bgs. 

The samples were identified by the following scheme: CCTA-09-GR-001-0-0.5-S, where 
CCTA-09-GR specifies that this is a grab sample (GR) taken from the Central Coyote Test Area 
at SWMU 9. "001" indicates the sample location at SWMU 9, as shown on Figures 10.4.4-1 and 
10.4.4.-2. "0-0.5" is the sample interval (feet bgs). The final character (S, D, DU, EB, TB) 
identifies the type of sample (soil, debris, duplicate, equipment blank, or trip blank, respectively). 

Site-specific background soil and arroyo channel sediment samples were collected to establish 
site-specific background concentrations and activities for metals and radionuclides. Background 
soil samples were collected from three locations in the western portion of the site (locations 
001-003 on Figure 10.4.4-1) and background arroyo sediment samples were collected from 
three locations upstream of the Mound 1 area (locations 004-006 on Figure 10.4.4-1). Samples 
were collected from the surface (0 to 0.5 feet bgs) and subsurface (0.5 to 1.0 feet bgs) at these 
locations and were analyzed for gamma spectroscopy, RCRA metals plus beryllium, isotopic 
uranium, and isotopic thorium. 
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To check for possible contaminant migration downstream, arroyo channel sediment samples 
were collected downstream of Mound 3 (locations 007-009 on Figure 10.4.4-1) and analyzed for 
gamma spectroscopy, RCRA metals plus beryllium, HE, and semivolatile organic compounds 
(SVOCs). 

Trenches were excavated across the three mounds to determine the extent and possible types 
of buried debris and to collect samples for characterization. One sample was collected from the 
trench excavated across Mound 2, and another sample was collected from the trench excavated 
across Mound 3 (locations 028 and 029, respectively, on Figure 10.4.4-2). Samples were 
analyzed for gamma spectroscopy, RCRA metals plus beryllium, HE, and SVOCs. 

Three trenches were excavated across Mound 1, and samples were collected at three locations 
along each trench (Figure 10.4.4-2). At each of the nine locations, two samples were collected. 
The first sample was collected at the approximate center of the mound. The second sample 
was collected below the point of contact of the mound with native material at each location. All 
of these samples were analyzed for gamma spectroscopy, RCRA metals plus beryllium, HE, 
and SVOCs. The center of the mound samples were also analyzed for toxicity characteristic 
leaching procedure (TCLP) SVOCs and TCLP metals. 

RCRA metals plus beryllium, HE, volatile organic compounds (VOCs), and gamma 
spectroscopy samples were analyzed at SNUNM ERCL and RPSD on-site laboratories. 
Isotopic uranium, isotopic thorium, SVOCs, TCLP metals, TCLP SVOCs, and duplicates of 
some metals and HE samples were analyzed by Lockheed Analytical Services, Las Vegas, 
Nevada. Off-site samples were analyzed for RCRA metals plus beryllium and TCLP metals by 
EPA Method 6010/7000, for HE compounds using EPA Method 8330, for SVOCs and TCLP 
SVOCs using EPA Method 8270, for isotopic uranium and thorium by HASL-300, and for 
gamma spectroscopy by EPA Method 901.1. 

10.4.4.3 1996 RFI Sampling Results and Conclusions, 

The analytical data indicated that Mound 1 contained radioactive materials (DU), VOCs, and HE 
residues. The isotopic analyses of the site-specific and arroyo sediment background samples 
(Table A-10, Annex A) indicated that slightly elevated thorium-232 activities might be naturally 
occurring at the SWMU. 

The three trenches across Mound 1 (Figure 10.4.4-2) showed that only the southern end 
contained buried wastes, while the northern end was composed only of burlap bags filled with 
crushed granite. A shallow depression along the northwest side of Mound 1 indicated that it 
might have been used as protective berm during testing at SWMU 61 A. The burned and buried 
debris exposed in Trenches 2 and 3 at the south end of Mound 1 consisted of shrapnel-riddled 
galvanized steel and metal-plate test stands, steel I-beams, wire and cable, metal tubing, plastic 
sheeting, concrete pieces, cans and bottles, burned wood and paper, and glazed tile fragments. 
The trench excavated across Mound 2 revealed that it was simply a pile of debris dumped in the 
arroyo and was not an extension of Mound 1 (location 028, Figure 10.4.4-2). The trench into 
Mound 3 showed that this feature was a natural terrace deposit with debris scattered on the 
surface rather than a burial mound (location 029, Figure 10.4.4-2). A VCM was planned to 
excavate, characterize, and dispose of the materials in the south end of Mound 1 and to 
characterize and dispose of the materials from Mounds 2 and 3. 
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Because of analytical problems such as method detection limits (MDLs) or MDAs above the 
NMED-approved background values, the on-site laboratory analytical data quality was 
considered unsuitable for site characterization or for use in risk assessments. To avoid 
confusion, the 1996 on-site laboratory data is not presented in this NFA proposal. 

The limited amount of off-site laboratory analytical data was insufficient for complete site 
characterization. Only the seven HE soil samples from the north end of Mound 1 were included 
in the risk assessment evaluations since this portion of the mound will remain on site. The 
southern end of the mound was excavated and characterized separately for later disposal 
determination. On-site gamma spectroscopy results, off-site analytical data, and method 
detection limits are presented in Tables A-1 through A-10 in Annex A. 

Following the VCM to excavate Mound 1 and to remove the debris from Mounds 2 and 3, the 
site was resampled, as described in Section 10.4.5.3. 

10.4.4.4 1996 RFI Data Gaps 

The available data was insufficient to adequately characterize the site or to perform risk 
assessments. However, the data indicated that the south end of Mound 1 contained radioactive 
material, mainly DU. The materials exposed during the Mound 1 trenching also indicated that 
the scope of work would be much larger than anticipated in the OU 1334 Work Plan. A VCM to 
excavate and manage potential mixed wastes was performed, as described in Section 10.4.5. 

10.4.4.5 Data Quality 

The SNUNM ERCL Laboratory data was unsuitable for site characterization and for use in risk 
assessments, and there was insufficient off-site analytical data for complete site 
characterization and risk assessment purposes. However, a number of QA/QC samples were 
collected, and the results are included in the respective analytical results tables in Annex A. 
The equipment blanks associated with seven HE soil samples analyzed at the off-site laboratory 
are included in the risk assessment data set and did not contain any HE compounds. 

10.4.4.6 Data Validation 

All off-site laboratory results were reviewed and verified/validated according to "Data 
VerificationNalidation Level 3-DV-3" in Attachment C of the Technical Operating Procedure 
94-03, Rev. 0 (SNUNM July 1994). In addition, SNUNM Department 7713 (RPSD Laboratory) 
reviewed all gamma spectroscopy results according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No.2 (SNUNM July 1996). Annex A contains the off-site 
data validation reports for the HE data (the only data from the 1996 sampling included in the risk 
assessments) . 
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10.4.5 Investigation #4-SNUNM ER Project Voluntary Corrective Measure and 
1999 RFI Confirmatory Sampling 

The following sections discuss the radiological VCM, waste management activities, and 1999 
RFI confirmatory sampling activities at SWMU 9. 

10.4.5.1 VCM and 1999 RFI NonsampJing Data Collection 

In a March 1999 interview, a former DoD employee confirmed that SWMU 9 was used as a 
general dump by area workers (Pavletich March 1999). This employee did not have any 
knowledge of radioactive material disposal in the mound or at the SWMU. 

10.4.5.2 VCM Activities 

Soil samples collected from the exploratory trenches across the southern end of Mound 1 during 
the June 1996 RFI sampling indicated radioactive (DU) contamination. A subsequent gamma 
radiation survey of Mound 1 in October 1996 also indicated contamination in the soil and on 
some of the excavated materials. Also in October of 1996, SNUNM began to excavate 
Mound 1 as a VCM and to segregate radioactive materials for proper disposal. 

A backhoe was used to excavate Mound 1 because it was evident that the lateral and vertical 
extent of contaminated materials would exceed the capabilities of manual excavation and clean
up procedures. Excavated materials (soil and small debris pieces) were spread out in a 6-inch 
thick layer and surveyed for elevated radiation readings (alpha and beta-gamma). Any 
materials with radiation readings above 1.3 times background were segregated for additional 
characterization and disposal. Radioactive soil and small contaminated debris pieces were 
placed into lined 55-gallon drums. Clean (Le., non-radioactive) soil and small debris pieces 
were stockpiled on site in soil piles. Larger debris pieces were surveyed individually and 
segregated. The drums and soil piles were later sampled for waste characterization, as 
described below. Contamination on the larger debris pieces usually could be removed by 
scraping or wiping. The contaminated materials (soil, rust, DU) removed in this fashion were 
isolated and placed into the lined 55-gallon drums. Additional details of clean-up procedures 
are presented in the Final Report, Survey and Removal of Radioactive Surface Contamination 
at Environmental Restoration Sites, Sandia National Laboratories/New Mexico (SNUNM 
September 1997). 

The VCM was stopped after 10 days when UXO (a rocket warhead and a 5-inch diameter 
artillery shell) was encountered in the excavation. The open excavation was covered with soil 
and additional safety precautions and procedures were scheduled for implementation. 
However, due to budgetary restrictions, the VCM could not be resumed until June 1998. The 
Mound 1 excavation and surveying continued for one week in June and the first two weeks of 
August 1998, when it was finally completed. 

A small burial pit containing DU-contaminated soil and debris was also discovered about 10 feet 
east of Mound 1. The pit was excavated during the June 1998 portion of the VCM. 

The debris scattered in the arroyo (Mound 2) and on the arroyo terrace (Mound 3) was picked
up and surveyed for radiation in August 1998. Mound 2 debris consisted of a tangled mass of 
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barbed wire, empty paint cans, ceramic electrical insulators, mortar shell storage cases, a 
military bomb rack, vehicle parts, a shrapnel-riddled iron plate, pieces of wood and metal, and 
building rubble (cinder blocks and glazed masonry tiles). Mound 3 debris consisted of wooden 
crate remnants, empty paint cans, expended smoke grenades, an empty 55-gallon drum 
containing a grate that appears to have been used as a grill, and other miscellaneous solid 
waste. No radioactive contamination was found on the materials from Mounds 2 or 3. 

Debris excavated from Mound 1 included shrapnel-riddled and blasted galvanized sheet metal 
forms and sheets, steel plates, iron beams, shipping containers, empty 55-gallon drums, 
weapon transport racks, construction rubble (cinder blocks, concrete blocks, glazed tiles, 
plumbing pipes, a small amount of Transite™ tiles), plastic wrappers for C-4 high explosive 
charges, burned wood and paper, wiring, unexploded ordnance (3- and 5-inch diameter artillery 
shells), spent fuze lines, paper, broken glass, and various beverage containers. Scattered 
pockets of radioactive materials (schoepite [DU] and DU-contaminated debris) were found in 
Mound 1. The wide variety of materials found agrees with the former employee's report that the 
site was used as a general dump for area activities (Pavletich March 1999). 

When the VCM was completed in August 1998, approximately 520 cubic yards of soil had been 
excavated and screened from the southern portion of Mound 1. As mentioned earlier 
(Section 10.4.4.3), only the southern end of Mound 1 contained buried wastes. The northern 
end of the mound, consisting of burlap bags filled with crushed granite, was not excavated 
during the VCM. 

The excavated soil is currently stored on site in 13 soil piles (each approximately 40 cubic 
yards) near the north end of Mound 1. With regulatory approval, the soil piles will be processed 
to remove as much debris as possible and then will be buried in the northern portion of the site. 
The scrap metal from Mounds 1 , 2, and 3 is staged near the soil piles awaiting a waste disposal 
determination. 

10.4.5.2.1 VCM Waste Management Activities 

When the VCM was completed in August 1998, a total of 18 55-gallon drums of contaminated 
waste (soil and small debris pieces) and approximately 50 cubic yards of scrap metal had been 
excavated from Mound 1 and picked up from Mounds 2 and 3, and 520 cubic yards of soil had 
been excavated and surveyed from Mound 1 and the burial pit. 

The 18 drums of contaminated soil and debris was sampled in September 1998 and were 
determined to be mixed waste. These waste drums were shipped to Envirocare of Utah for 
disposal by SNUNM Waste Management. 

Following the VCM stoppage in October 1996, approximately 30 cubic yards of scrap metal 
were disposed of as nonregulated waste by SNUNM Waste Management. The remaining 
20 cubic yards of scrap metal pieces (steel beams and sheets, empty drums, and weapon 
transport racks) are currently stored on site pending release and off-site disposal approval by 
SNUNM Waste Management. 

The 520 cubic yards of excavated soil and small debris pieces were stored in 13 soil piles on 
site and were sampled for waste characterization. When it became possible to consider the soil 
for redeposition on site, the piles were resampled for use in the SWMU 9 risk assessment 
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evaluation. These sampling results and ultimate disposition of the soil piles are discussed 
below in Section 10.4.5.2.2. 

10.4.5.2.2 VCM Soil Pile Sampling 

The 520 cubic yards of soil and small debris pieces in the 13 soil piles were extensively 
sampled for waste characterization in September, October, and November 1998. In February 
1999, SNUNM Waste Management determined that the soil and debris did not contain any 
RCRA-reguJated waste. The piles were resampled in March and October 1999 and May 2000 
to determine if COC concentrations would exceed acceptable risk assessment values and 
prohibit on-site redeposition. 

Soil pile samples are identified by the following scheme: CCTA-09-VCM-Pile1-N, where 
VCM-Pile1 specifies that this was a VCM soil sample taken from Pile 1. The final character 
(N, S) identifies the sample location as being from the north or south side of the pile. 

Twenty-six soil samples were collected from the 13 soil piles (one from the north and one from 
the south side of each pile). The samples were analyzed for: Target Analyte List (TAL) metals 
plus uranium, TCLP metals plus copper, zinc and mercury, VOCs, and TCLP VOCs, SVOCs, 
and TCLP SVOCs, HE, isotopic uranium, isotopic thorium, gamma spectroscopy, and tritium. 
The analytical results are in Tables B-1 through B-13 in Annex B and are summarized below. 
The results for all 26 soil samples were included in the risk assessment. The QA/QC is 
discussed in Section 10.4.5.4.1. 

Soil pile sample analyses were performed off site at Core Laboratories Denver, Colorado, and 
the Casper, Wyoming, facilities. Samples were analyzed for TCLP and TAL metals plus total 
uranium by EPA Method 6010/7000, for HE compounds using EPA Method 8330, for SVOCs 
and TCLP SVOCs using EPA Method 8270, for VOCs and TCLP VOCs using EPA Method 
8260A, for tritium by EPA Method 906.0, for isotopic uranium and thorium by HASL-300, and for 
gamma spectroscopy by EPA 901.1. Tritium, gamma spectroscopy, isotopic uranium, and 
isotopic thorium analyses were performed at the Casper, Wyoming, facility. Gamma 
spectroscopy analyses were also performed on site at the SNUNM RPSD Laboratory. 

Because of low soil moisture content, only 6 of the 26 soil pile samples could actually be 
analyzed for tritium. The low moisture content of these six samples also produced biased-high 
results, and two of the piles were resampled for confirmation. The second set of analyses were 
performed in October 1999 by General Engineering Laboratories of Charleston, South Carolina. 

TAL Metals Plus Uranium and TCLP Metals Plus Mercury. Copper. and Zinc 

Table B-1 (Annex B) presents the analytical results for the TAL metals and total uranium 
analyses. The NMED-approved background concentrations were exceeded for barium, 
cadmium, chromium, cobalt, copper, lead, mercury, nickel, selenium, uranium, vanadium, and 
zinc in several samples. These samples were also analyzed for TCLP metals, and the results 
are presented in Table B-2 (Annex B). 

Barium concentrations ranged from 65.2 to 158 J milligrams (mg) per kilogram (kg) and 
exceeded the NMED-approved background concentration of 130 mg/kg in four samples. 
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Cadmium concentrations ranged from 0.458 to 2.78 mglkg and exceeded the NMED-approved 
background concentration of 0.9 mglkg in nine samples. Chromium concentrations ranged from 
8.36 to 28.4 mg/kg and exceeded the NMED-approved background concentration limit of 17.3 
mg/kg in three samples. Cobalt concentrations ranged from 3.76 to 8.61 mglkg and exceeded 
the NMED-approved background concentration limit of 5.2 mglkg in nine samples. Copper 
concentrations ranged from 10.1 to 194 mglkg and exceeded the NMED-approved background 
concentration limit of 15.4 mg/kg in 16 samples. Lead concentrations ranged from 12.4 to 107 
mg/kg and exceeded the NMED-approved background concentration limit of 21.4 mglkg in 
thirteen samples. Mercury concentrations ranged from nondetect (ND) to 2.09 mglkg. Only the 
Pile 7-N sample exceeded the NMED-approved background concentration of <0.1 mg/kg. 
Nickel concentrations ranged from 8.12 to 14.9 mg/kg and exceeded the NMED-approved 
background concentration limit of 11.5 mg/kg in five samples. Selenium concentrations ranged 
from 0.530 to 1.08 mglkg; only the Pile 9-N sample exceeded the NMED-approved background 
concentration of <1 mg/kg. Uranium concentrations ranged from ND to 12.6 mglkg; 20 of the 
26 samples exceeded the NMED-approved background concentration of 3.42 mg/kg. Both 
samples from Pile 10 were below the background concentration. Vanadium concentrations 
ranged from 13.4 to 24.6 mglkg and exceeded the NMED-approved background concentration 
of 20.4 mg/kg in seven samples. Zinc concentrations ranged from 38.3 to 354 J mg/kg; 22 of 
the 26 samples exceeded the NMED-approved background concentration of 62 mglkg. 
Samples from Piles 8 and 13 were all below the background concentration. 

TCLP analysis showed all metals analyzed for were below the maximum contaminant 
concentrations for the toxicity characteristic analysis (Table B-2, Annex B). 

VOCs and TCLP VOCs 

Methylene chloride, the only VOC detected, was found at concentrations of 2.4 J to 3.6 J Ilg/kg 
in 3 of the 26 samples (Table B-3, Annex B). The MDLs for the VOC analyses are in Table B-4 
(Annex B). No compounds were detected in the TCLP VOC analysis of the soil pile samples. 
The MDLs used for the TCLP VOC analysis are provided in Table B-5 (Annex B). 

SVOCs and TCLP SVOCs 

Anthracene, the only SVOC compound detected, was found in both samples from Pile 12 at 
concentrations of 140 J and 1,100 1l9/kg (Table B-6, Annex B). The MDLs for the SVOC 
analysis are in Table B-7 (Annex B). No compounds were detected in the TCLP SVOC analysis 
of the soil pile samples. The MDLs used for the TCLP SVOC analysis are provided in Table B-8 
(Annex B). 

Due to analytical problems with the laboratory, the initial soil pile samples were rejected during 
data validation (Annex D). The piles were resampled in May 2000, and the 26 samples plus 3 
duplicates were analyzed at General Engineering Laboratories in Charleston, South Carolina. 
The analytical results are presented in Table B-9 (Annex B) and are discussed below. The 
MDLs for the analysis are provided in Table B-10 (Annex B). 
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Six HE compounds were detected in the soil pile samples and duplicates. 1,3,5-Trinitrobenzene 
(NO [11.9] to 196 J Ilg/kg) was only detected in the sampie and duplicate from the north side of 
Pile 12. 2,4,6-Trinitrotoluene (NO [14.1] to 4,800 Ilg/kg) was detected in 10 samples and 1 
duplicate. 2-Amino-4,6-dinitrotoluene (NO [13.4] to 3,680 Ilg/kg) was detected in 11 samples 
and 2 duplicates. 4-Amino-2,6-dinitrotoluene (NO [10.1] to 2,290 Ilg/kg) was detected in 9 
samples and 2 duplicates. 1 ,3,5,7-Tetranitro-1 ,3,5,7-tetrazacyclooctane (HMX) (NO [16.8] to 
3,340 J Ilg/kg) and 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane (ROX) (NO [12.5] to 23,200 Ilg/kg) 
were detected in every sample except those from the north side of Pile 1 and the sample and 
duplicate from the north side of Pile 8. 

Radionuclides 

Gamma spectroscopy analyses were performed on all 26 soil pile samples at an off-site 
laboratory, and 10 of the samples were also analyzed on site at SNUNM RPSO Laboratory. 
The gamma spectroscopy results are presented in Table 8-11 (Annex 8). The NMED-approved 
background activity was exceeded in a number of the soil pile samples for uranium-235, 
uranium-238, and cesium-137, irrespective of the analytical laboratory. 

Uranium-235 activities (1 E-01 to 5E-01 pCi/g) exceeded the NMEO-approved background 
activity of 1.8E-01 pCi/g in 19 of the 36 samples (from all piles except piles 8 and 11). 
Uranium-238 activities (NO [8.25E-01] to 2.42E+01 pCi/g) exceeded the NMEO-approved 
background activity of 1.4E+00 pCi/g in 34 of the 36 samples (from all piles). Cesium-137 
activities (NO [1.61 E-02] to 8E-01 pCi/g) exceeded the NMEO-approved background activity of 
7.9E-02 pCi/g in 27 of the 36 samples (from all piles). Cobalt-60 (NO [1 E-01 J] to 
1.1 E+OO pCi/g) is an anthropogenic radionuclide that was also present in these samples. There 
is no background value for cobalt-60, so the maximum observed values were used for the risk 
assessment. 

Isotopic Uranium and Isotopic Thorium 

Table B-12 (Annex B) presents the analytical results of the isotopic uranium and isotopic 
thorium analyses. Uranium-234 activities (8.70E-01 to 2.51 E+OO pCi/g) were detected above 
the NMEO-approved background activity of 1.6E+00 pCi/g in nine of the 26 samples. 
Uranium-235 activities (2E-02 to 3.6E-01 J pCi/g) were detected above the NMEO-approved 
background activity of 1.8E-01 in two samples (piles 2-N and 8-S). Uranium-238 activities 
(1.85E+00 to 5.84E+00 pCi/g) were detected above the NMEO-approved background activity of 
1.4E+OO pCi/g in all 26 samples. Thorium-232 (5.70E-01 J to 1.95E+00 pCi/g) was detected 
above the NMEO-approved background activity of 1.01 E+OO in 11 of the 26 samples. 

Because of the higher analytical precision in the isotopic analysis for uranium-238, uranium-235, 
uranium-234, and thorium-232 in the soil pile samples, the isotopic results for these four 
isotopes were used in the risk assessment rather than the gamma spectroscopy results. 

Tritium 

Low soil moisture content caused biased-high results with large uncertainties for tritium in six of 
the 26 soil samples collected in September 1998 (analyzed at Core Laboratories, Casper, 
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Wyoming). Two of the piles (2 and 9) with the highest apparent tritium concentrations were 
resampled for confirmation in October 1999. The second set of analyses were performed by 
GEL of Charleston, South Carolina. Considering the low moisture content of all the samples 
and the uncertainty for each analysis, tritium is not present in the soil piles at activities above 
the SNUNM background value of 420 pCilL. The analytical results are presented in Table B-13 
(Annex B). 

10.4.5.2.3 VCM Summary and Conclusions 

In February 1999, SNUNM Waste Management determined that the soil piles did not contain 
any RCRA-regulated wastes and that the unexcavated north end of Mound 1 did not contain 
any RCRA hazardous waste. 

Based on the results of Human Health Screening and RESRAD risk assessments, DOE 
removed the site radiological restrictions in July 1999. SNUNM delisted the site as a 
Radioactive Materials Management Area in January 2000. 

A risk assessment evaluation for the soil piles showed that the soil would also be acceptable for 
redeposition on site. Current plans are to sift the soil piles through a 2-inch opening screen 
(grizzly) to remove as much of the small debris pieces as possible and to deposit the soil on site 
in a shallow excavation with a 2- to 3-foot-thick native soil cover. The soil pile processing and 
redeposition is scheduled for September 2000. The unexcavated north end of Mound 1 will also 
be processed with the soil piles and will be redeposited on site. 

Because the soil piles will be redeposited back onto the site, the data has been included in the 
overall SWMU Human Health Risk Assessment in Section 10.6. 

10.4.5.3 1999 RFI Confirmatory Sampling 

In July 1999, following the VCM, the excavated area under the south end of former Mound 1 
was sampled. Because of the analytical problems with the 1996 RFI samples, as described in 
Sections 10.4.4.3 and 10.4.4.4, the SWMU was resampled following the general strategy, 
methodology and procedures outlined in the OU 1334 RFI Work Plan (SNUNM October 1994), 
as reviewed by the NMED and the EPA. However, pursuant to draft EPA comments on the 
Work Plan (EPA November 1995), the sampling depth for near-surface samples was redefined 
as 0.5- to 1.0-feet bgs, instead of the proposed 1.5- to 2.0-feet bgs. The Mound 3 sample depth 
was kept at the originally specified 3- to 3.5-feet bgs. An NMED Request for Supplemental 
Information (RSI) (NMED August 1997) required gross alpha and gross beta analyses at all 
locations and additional samples under Mound 1 (Figure 10.4.5.3-1). A second NMED RSI 
(NMED March 1998) required gamma spectrum analyses for the arroyo channel sediment 
samples. The full analytical suite was also used when the shallow burial pit just east of 
Mound 1 was sampled. 

The RFI confirmatory samples are identified by the following scheme: CCTA-09-GR-001-0-
0.5-S, where CCTA-09-GR specifies that this is a grab sample taken from the" Central Coyote 
Test Area at SWMU 9. "001" indicates the sample location at the SWMU, as shown on 
Figures 10.4.4-1 and 10.4.5.3-1. "0.0-0.5" is the sample interval (feet bgs). The final character 
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(S, DU, EB, TB) identifies the type of sample (soil, duplicate, equipment blank, or trip blank, 
respectively). 

RFI confirmatory samples were collected from 50 locations covering five areas at SWMU 9. 
These five areas or locations sampled were Site-Specific and Arroyo Channel Sediment 
Background, Arroyo Channel Sediment, Mound 3, VCM Excavation at Mound 1, and the Burial 
Pit. 

No samples were collected at the former Mound 2 site (location 028 on Figure 10.4.4-2) 
because it was discovered to be a debris pile rather than a burial mound, and the debris had 
been removed during the VCM. RFI sampling in the VCM excavation at Mound 1 also covered 
the former Mound 2 area (Figure 10.4.5.3-1). 

All but the gamma spectroscopy analyses were performed off site at General Engineering 
Laboratories of Cnarleston, South Carolina. Samples were analyzed for TAL metals plus 
uranium by EPA Method 601017000, for HE compounds using EPA Method 8330, for SVOCs 
using EPA Method 8270, for VOCs using EPA Method 8260A, and for gross alpha and gross 
beta using EPA Method 900.0. Gamma spectroscopy analyses were performed on site at the 
SNUNM RPSD Laboratory. Copies of the on-site gamma spectroscopy results are in Annex C. 

Site-Specific and Arroyo Sediment Background Samples 

SNUNM conducted background soil and arroyo sediment sampling at SWMU 9 to establish site
specific background concentrations for metals and activities for radionuclides. As specified in 
the OU 1334 Work Plan, background soil samples were collected at three locations west of the 
site boundary (locations 001-003 on Figure 10.4.4-1), and background arroyo sediment 
samples were collected at three locations upstream of the site (locations 004-006 on 
Figure 10.4.4-1). The samples were analyzed for TAL metals plus uranium and radionuclides. 
The analytical results are summarized below. 

TAL Metals Plus Uranium 

Table 10.4.5-1 presents the analytical results for the TAL metals plus uranium analyses. The 
NMED-approved background concentrations were exceeded for barium, cobalt, and nickel. 

Barium (59.8 J to 158 J mg/kg) exceeded the 130 mg/kg NMED-approved background 
concentration in the site-specific background sample (003-0.5-1.0) and the arroyo sediment 
background sample (006-0.5-1.0). Cobalt (3.8 to 5.65 mg/kg) and nickel (7.63 to 16.2 mg/kg) 
were detected above the NMED-approved background concentrations of 5.2 and 11.5 mg/kg, 
respectively, only in one arroyo sediment sample (006-0-0.5). 

All other metals were below their respective NMED-approved background concentrations for 
these background samples. However, the antimony results were rejected during data 
validation, as explained in Annex D. 

Radionuclides 

Table 10.4.5-2 presents the analytical results for the gamma spectroscopy analyses. 
Uranium-235 activities (1.36E-01 to 2.06E-01 pCi/g) exceeded the NMED-approved background 
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Table 10.4.5-1 
Summary of SWMU 9 Confirmatory Soil Sampling TAL Metals Plus Uranium Analytical Results 

July 1999 
(Off-Site Laboratory) 

• Sample Allributes Metals (EPA Method 601017000) (mg/kg) 
c 

RecorC\, ER Sample 10 Oate Sample 
Number I (Figures 10.4.4-1 and 10.4.5.3-1) Sampled Depth (II) Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper 

Site-specific background samples (locations 001-003) 

602158 CCTA-09-GR-001-0-0.5-S 7-12-99 0.0-0.5 

602158 CCT A-09-GR-001-0.5-1 .O-S 7-12-99 0.5-1.0 

602158 CCTA-09-GR-002-0-0.5-S 7-12-99 0.0-0.5 

602158 CCTA-09-GR-002-0.5-1.0-S 7-12-99 0.5-1.0 

602158 r.CTA-09-GR-003-0-0.5-S 7-12-99 0.0-0.5 

602158 CCTA-09-GR-003-0.5-1.0-S 7-12-99 0.5-1.0 

~rroyo sediment background samples (locations 004-006) 

602158 CCTA-09-GR-004-0-0.5-S 7-12-99 0.0-0.5 

602158 CCTA-09-GR-004-0-0.5-0U 7-12-99 0.0-0.5 

602158 CCTA-09-GR-004-05-1.0-S 7-12-99 0.5-1.0 

602158 CCTA-09-GR-004-0-0.5-S 7-12-99 0.0-0.5 

602158 CCTA-09-GR-005-0.5-1.0-S 7-12-99 0.5-1.0 

602158 CCT A-09-GR-006-0-0 .5-5 7-12-99 0.0-0.5 

602158 CCTA-09-GR-006-0.5-1.0-S 7-12-99 0.5-1.0 

Arroyo channel sediment samples (locations 007-009) 

602158 CCT A-09-GR-007 -0-0.5-S 7-12-99 0.0-0.5 

602158 r.CTA-09-GR-007-0-0.5-0U 7-12-99 0.0-0.5 

602158 CCTA-09-GR-007-0.5-1.0-S 7-12-99 0.5-1.0 

602158 CCTA-09-GR-008-0-0.5-S 7-12-99 0.0-0.5 

602158 CCTA-09-GR-008-0.5-1.0-S 7-12-99 0.5-1.0 

602158 '"'CT A-09-GR-009-0-o.5-S 7-12-99 0.0-0.5 

602158 CCTA-09-GR-009-0.5-1.0-S 7-12-99 0.5-1.0 

Mound 3 soil sample (location 029) 

602159 CCTA-09-GR-029-3.0-3.5-S 7-12-99 3.0-3.5 

VCM excavation under Mound 1 samples (locations 030-047) 

602159 CCTA-09-GR-030-0-0.5-S 

602159 CCTA-09-GR-030-0.5-1.0-S 

602159 rCTA-09-GA-031-0-o.5-S 

602159 CCTA-09-GA-031-0.5-1.0-S 

602159 CCTA-09-GR-032-0-0.5-S 

602159 CCTA-09-GA-032-0-o.5-0U 

602159 CCTA-09-GA-032-0.5-1.0-S 

602159 CCTA-09-GA-033-0-o.5-S 

602159 CCTA-09-GA-033-0.5-1.0-S 

602159 CCTA-09-GR-034-0-0.5-S 

602159 CCTA-09-GA-034-0.5-1.0-S 

Refer to footnotes at end of table . ...... 

7-12-99 0.0-0.5 

7-12-99 0.5-1.0 

7-12-99 0.0-0.5 

7-12-99 0.5-1.0 

7-12-99 0.0-0.5 

7-12-99 0.0-0.5 

7-12-99 0.5-1.0 

7-12-99 0.0-0.5 

7-12-99 0.5-1.0 

7-12-99 0.0-0.5 

7-12-99 0.5-1.0 

ND(0.191)R 2.65J 86.1 J 

NO (0.191) R 2.86 J 87.6J 

ND (0.191) R 2.78 J 85.0J 

NO (0.191) R 2.75J 84.2J 
NO(0.191)R 3.33J 130 J 
NO(0.191)R 3.48J 139 J 

NO (0.191) R 2.17 J 63.8J 

ND (0.191) R 3.13J 94.0J 
NO (0.191) R 3.19J 77.1 J 

ND(0.191) R 2.39J 75.3J 

NO (0.191) R 4.02J 59.8J 

NO (0.191) R 3.16J 158 J 
NO (0.191) R 2.83J 94.3J 

NO (0.191) R 2.34J 77.3 J 

ND{0.191LR 2.03J 58.4J 

NO (0.191) R 2.61 J 76.5J 

NO(0191)R 2.48J 65.0J 

NO (0.191) R 2.90J 62.9J 

NO (0.191) R 2.25J 73.5J 

NO (0.191) 2.50 124 

NO (0.191) 2.70 103 

NO (0.191) 3.22 86.7 

NO (0.1911 1.90 50.4 

NO (0.191) 2.66 78.0 

NO (0.191) 2.16 63.4 

NO (0.191) 3.17 109 

NO (0.191) 3.37 110 

NO (0.191) 2.97 96.5 

ND(0.1911 3.68 131 

0.392 J (0.962) 3.76 125 

NO (0.191) 3.09 127 

Nt> (0.191) 4.89 61.8 

0.374 J (0 500) NO (0.019) 10.3J 4.74 8.84 

0.399 J (0 500) NO (0.019) 8.70J 4.61 8.86 

0.366 J (0.493) NO (0.019) 8.29J 4.49 9.09 

0.362 J (0.463) NO (0.019) 7.85J 4.49 9.83 

0.411 J (0.500) NO (0.019) 8.31 J 3.93 8.87 
0.428 J (0.500) NO (0.019) 8.76J 4.08 8.91 

0.241 J (0.481) NO (0.019) 5.65J 3.89 8.28 

0.338 J (0.490) NO (0.019) 9.20J 5.06 12.0 
0.288 J (0.485) NO (0.019) 7.66J 4.91 11.2 

0.244 J (0.495) NO (0.019) 8.11 J 5.06 10.6 

0.242 J (0.495) NO (0.019) 7.81 J 4.27 9.83 

0.419 J (0.500) NO (0.019) 12.9 J 5.65 11.4 

0.335 J (0.485) NO (0.019) 7.96J 4.78 10.2 

0.282 JJO.485) NO 10.019) 9.24J 4.31 10.7 

0.196 J (0467) NO (0.019) 5.22J 3.25 8.15 

0.273 J (0459) NO (0.019) 8.48J 4.47 10.6 

0.254 J (0.463) NO (0.019) 7.18J 4.18 12.6 

0.201 J (0.476) NO (0.019) 5.60J 3.54 7.24 

0.269 J~0.490) NO (0.019) 8.05J 3.88 8.76 

0.270 J (0.490) NO (0.019) 7.70 3.92 9.05 

0.421 J (0.463) 0.0657 J (0.463) 8.49 I 4.67 9.07 

0.379 J (0.467) 0.172 J(0.467) 7.94 4.76 32.4 

0.224 J (0.459) NO (0.019) 5.84 3.24 7.66 

0.330 J (0.455) 0.0550 J (0.455) 8.45 4.61 10.4 

0.260 J (0.455) NO (0.019) 5.42 3.87 8.12 

0.482 0.0530 J (0.467) 9.36 4.59 11.4 

0.447 J (0.472) 0.0617 J (0.472) 9.55 4.57 11.0 

0.405 J(0.485) 0.108 JI0.485) 8.67 4.39 10.4 

0.471 J (0.481) 0.444 J (0.481) 16.5 4.67 30.5 

0.448 J (0.481) 0.380J (0.481) 11.7 4.29 33.7 

0.440 J (0.485) 0.406 J (0.485) 20.7 5.31] 13.2 

0.305 J (0.485) NO (0.019) 7.00 4.37 10.5 

Lead Manganese 

8.15 281 

7.74 275 

7.95 282 

8.90 285 
6.89 211 

6.49 205 

8.11 212 

7.52 257 

7.02 243 

6.79 246 

5.70 218 

6.64 275 

5.99 239 

7.11 204 

5.45 161 

7.65 223 

6.81 214 

5.57 187 

5.98 205 

12.2 196 

7.41 253 

8.05 227 

4.62 165 

9.95 227 

6.10 204 

10.5 229 

11.7 232 

12.2 229 

26.5 257 

23. 247 

28.5 246 

8.36 225 
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RecorC\, 
Number 

602162 

6021.62 

602162 

602162 
602162 

602162 

602162 

602162 

602162 

602162 

602162 

602162 

602162 

602162 

602162 

602162 

602162 

602162 

602162 

602162 

602163 

602163 

602163 

602163 

602163 

602163 

602163 

602163 

602163 

Table 10.4.5-1 (Continued) 
Summary of SWMU 9 Confirmatory Soil Sampling TAL Metals Plus Uranium Analytical Results 

July 1999 
(Off-Site Laboratory) 

a 
Sample Attributes Metals (EPA Method 601017000) (mgt1<g) 

c 
ERSample 10 Date Sample 

(Figures 10.4.4-1 and 10.4.53-1} Sampled Depth(tt} Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper 

CCT A-09-GR-035-0-0 5-S 7-13-99 (H)5 NO (0.191) R 2.91 109J 0.513 0.135 J (0.500) 8.49 5.12 105J 

CCTA-09-GR-035-0.5-1.0-S 7-13-99 0.5-1.0 NO (0.191) R 3.17 145 J 0.510 0.132 J (0.490) 8.06 4.76 10.9J 

CCT A-09-GR-036-0-0. 5-S 7-13-99 (H)5 NO (0.191) R 2.55 121 J 0.434 J (0.485) 0.214 J (0.485) 11.3 4.68 12.3J 

CCTA-09-GR-036-0.5-1 O-S 7-13-99 0.5-1.0 NO (0191) R 2.88 103J 0.416 J (0.485) 0.215 J (0.485) 10.1 5.40 536J 
CCTA-09-GR-036-05-1.0-0U 7-13-99 0.5-1.0 NO (0.191) R 2.15 103J 0.346 J (0.500) 0.182 J (0.500) 8.06 3.87 14.2J 

CCTA-09-GR:037 -0-0.5-S 7-13-99 (H).5 NO (0.191) R 2.40 116J 0.385 J (0.485) 0.530 13.9 5.29 30.2J 
CCTA-09-GR-037-0.5-1.0-S 7-13-99 0.5-1.0 NO (0.191) R 1.94 79.9 J 0.318 J (0.490) 0.237 J (0.490) 7.25 4.37 16.5 J 

CCTA-09-GR-038-0-0.5-S 7-13-99 (H). 5 NO (0.191) R 2.76 117 J 0.425 J (0.495) 0.513 9.60 4.55 27.7 J 
CCTA-09-GR-038-0.5-1.0-S 7-13-99 0.5-1.0 NO (0.191) R 1.86 55.6J 0.263 J (0.490) 0.179 J (0.490) 12.4 4.29 10.4J 

CCTA-09-GR-039-0-0.5-S 7-13-99 (H). 5 NO(0.191)R 3.32 I10J 0.455 J (0.490) 0.122 J (0.490) 9.94 4.49 10.OJ 

CCTA-09-GR-039-0.5-1.0-S 7-13-99 0.5-1.0 NO (0.191) R 2.49 95.1 J 0.367 J (0.485) 0.0767 J (0.485) 5.79 3.73 7.68J 

CCT A-09-GR-040-0-0. 5-S 7-13-99 (H). 5 NO (0.191) R 2.86 101 J 0.505 0.377 J (0.500) 8.78 5.00 53.0J 
CCTA-09-GR-040-0.5-1.0-S 7-13-99 05-1.0 0.566 J 3.67 137 J 0.505 1.90 11.5 5.4 94.5J 

(0.962) R 

CCTA-09-GR-041-0-0.5-S 7-13-99 0-0.5 NO (0191) R 3.54 151 J 0.489 0.639 8.88 4.52 30.1 J 

CCTA-09-GR-041-0-0.5-0U 7·13-99 (H). 5 NO(0.191)R 3.59 140J 0.469 J(0.48~ 0.608 9.17 4.49 24.8J 

CCTA-09-GR-041-0.5-1.0-S 7-13-99 0.5-1.0 NO (0.191) R 3.06 120J 0.375 J (0.490) 0.204 J (0.490) 6.73 3.73 9.13J 

CCTA-09-GR-042-0-0.5-S 7-13-99 (H).5 NO (0.191) R 3.04 169J 0.463 J (0.481) 0.807 11.6 4.79 68.0J 

CCTA-09-GR-042-0.5-1.0-S 7-13-99 0.5-1.0 NO (0191) R 3.06 209J 0.463 J (0.490) 0.409 J (0.490) 8.04 4.48 3O.0J 

CCTA-09-GR-043-0-0.5-S 7-13-99 (H). 5 NO (0.191) R 2.70 91.3J 0.421 J (0.500) 0.289 J (0.500) 8.97 4.36 13.0J 

CCTA-09-GR-043-0.5-1.0-S 7-13-99 0.5-1.0 NO (0.191) R 1.87 61.7J 0.327 J (0.500) 0.198 J (0.500) 6.10 3.22 8.41 J 

CCTA-09-GR-044-0-O.5-S 7-13-99 (H).5 1.06 3.86 157 0.546 0.836 16.7 5.35 102 

CCT A-09-GR-044-0.5-1. O-S 7-13-99 0.5-1.0 1.34 4.46 147 0.539 0.948 15.4 5.27 51.4 

CCTA-09-GR-045-0-0.5-S 7-13-99 (H). 5 1.83 3.91 156 0.538 0.861 17.9 5.35 52.2 

CCTA-09-GR-045-0-0.5-0U 7-13-99 (H).5 1.75 3.79 169 0.554 1.04 21.8 5.70 47.8 

CCTA-09-GR-045-0.5-1.0-S 7-13-99 0.5-1.0 NO (0.191) 3.66 152 0.537 0.746 20.5 5.49 32.6 

CCTA-09-GR-046-0-O.5-S 7-13-99 (H).5 NO (0.191) 3.08 116 0.546 0.277 J (0.476) 11.7 5.51 38.8 

CCTA-09-GR-046-0.5-1.0-S 7-13-99 0.5-1.0 NO (0.191] 3.57 158 0.531 0.145 J (0.472) 11.5 5.67 15.0 

CCT A-09-GR-047 -O-O.5-S 7-13-99 (H).5 NO (0.191) 3.66 167 0.572 0.257 J (0.495) 14.2 5.33 15.5 

CCTA-09-GR-047 -0.5-1.0-S 7-13-99 0.5-1.0 NO (0.191) 3.54 156 0.589 0.306 J (0.463) 13.3 5.49 16.4 

Burial Pit samples (locations 048-(50) 

602163 CCTA-09-GR-048-0-0.5-S 7-13-99 (H). 5 0.386 J (0.9801 3.26 96.8 0.553 0.0847 J (0.490) 11.6 5.04 11.6 

602163 CCTA-09-GR-048-0.5-1.0-S 7-13-99 0.5-1.0 NO (0.191) 3.45 93.9 0.542 0.0889 J (0.495) 10.6 4.86 10.7 

602163 CCTA-09-GR-049-0-O.5-S 7-13-99 (H). 5 NO (0.191) 3.31 106 0.591 0.175 J (0.472) 12.4 5.46 33.3 

602163 CCTA-09-GR-049-0.5-1 .O-S 7-13-99 0.5-1.0 NO (0.191) 3.11 116 0.653 0.215 J (0.472) 13.4 5.66 17.2 

» Refer to footnotes at end of table. 
!: 

Lead Manganese 

7.57 256J 

7.20 244J 

12.4 252J 

20.3 313J 
11.3 217 J 

27.9 259J 

14.8 219J 

28.1 245J 

7.63 229J 

17.1 223 J 

7.64 193 J 

14.1 255J 

31.7 275 J 

19.0 226J 

18.4 212J 

7.98 163 J 

36.0 233J 

126 236J 

15.7 235J 

9.18 165J 

96.5 275 

36.9 269 

33.3 274 

36.3 284 

39.7 292 

24.7 278 

24.2 285 

23.2 268 

24.8 285 

16.6 265 

15.9 258 

29.2 286 

24.3 300 
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Table 10.4.5-1 (Continued) 
Summary of SWMU 9 Confirmatory Soil Sampling TAL Metals Plus Uranium Analytical Results 

July 1999 
(Off-Site Laboratory) 

a 
Sample Attributes Metals (EPA Method 601017000) (rng/kg) 

c 
RecorC\, ER Sample 10 Date Sample 

Number I (Figures 10.4.4-1 and 10.45.3-1) Sampled Depth (It) Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper 

602163 CCTA-09-GR-050-0-05-S 7-13-99 0-0.5 NO (0.191) 3.10 78.9 0.452 J (0.485) 0.117 J (0.485) 12.2 4.68 12.3 

602163 CCTA-09-GR-050-0.5-1.0-S 7-13-99 0.5-1.0 NDLO.191) 2.84 80.9 0.448 J {0.459l 0.0476 JJO.485) 10.2 4.83 12.5 

Background Soil Concentrations-Coyote Test Field 
d 

3.9 5.6 130 0.65 0.9 17.3 5.2 15.4 

Quality Assurance/Quality Control Samples (moll) 

602159 CCT A-09-GR-OOO-EB 7-12-99 NA NO (0.00349) NO NO NO (0.00026) NO (0.00044) NO (0.00056) NO NO (0.00104) 
(0.00451) (0.00051) (0.00069) 

602163 CCTA-09-GR-OOO-EB 7-13-99 NA NO (0.00349) NO NO NO (0.00026) NO (0.00044) NO (0.00056) NO NO (0.00104) 
JO.00451) lO.00051) (0.00069) 

Refer to footnotes at end of table . 

lead Manganese 

16.1 241 

14.4 257 

21.4 NE 

NO NO (0.00448) 
(0.00159) 

NO NO (0.00448) 
(0.00159) 
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Table 10.4.5-1 (Continued) 
Summary of SWMU 9 Confirmatory Soil Sampling TAL Metals Plus Uranium Analytical Results 

July 1999 
(Off-Site Laboratory) 

Sample AHributes 
a 

Metals (EPA Method 601OnOOO) (mg/kg) 
c 

ER Sample 10 Date Sample 
Number (Fiaures 10.4.4-1 and 10.4.5.3-1) Sampled oepth(tt) Mercury Nickel Selenium Silver Thallium Uranium Vanadium 

Site-specific background samples (locations 001-003) 

602158 CCTA-09-GR-ool-0-0.5-S 7-12-99 0-0.5 0.0222 J (0.0332) 9.55 NO (0.135) 0.345 J (0.500) NO (0.221) 0.605J 15.0 

602158 CCTA-09-GR-ool-0.5-1.0-S 7-12-99 0.5-1.0 0.00909 J(0.0329J 8.90 NO (0.135l. 0.339 J (0.500) NO (0.221) 1.22J 15.6 

602158 CCTA-09-GR-002-0-0.5-S 7-12-99 0-0.5 0.0181 J (0.0261) 8.48 NO (0.135) 0.355 J (0.493) NO (0.221) 0.510 J 14.6 

602158 CCTA-09-GR-002-0.5-10-S 7-12-99 0.5-1.0 0.0170 J (0.0315) 8.36 NO (0.135) 0.364 J (0.463) NO (0.221) 0.544J 14.1 

602158 CCTA-09-GR-003-0-0.5-S 7-12-99 0-0.5 0.D105 JJO.02911 8.75 NO (0.135) 0.435 J (0.500) NO (0.221) 0.412J 15.4 

602158 CCT A-09-GR-003-0. 5-1. O-S 7-12-99 0.5-1.0 0.D118 J (0.0269) 9.44 NO (0.135) 0.400 J (0.500) NO (0.221) 0.520J 16.1 

Arroyo sediment background samples_~ocations 004-006 

602158 CCTA-09-GR-004-0-05-S 7-12-99 0-0.5 NO (0.00225) 7.63 NO (0.135) 0.382 J (0.481) NO.lO.2211. 0.550J 11.9 

602158 CCTA-09-GR-004-0-0.5-oU 7-12-99 0-0.5 000264 J (00304) 10.4 NO (0.135) 0.447 J (0.490) NO (0.221) 0.666 J 15.7 

602158 CCTA-09-GR-004-0.5-1.0-S 7-12-99 0.5-1.0 NO (0.00225) 9.66 NO (0.1351. 0.393 J (0.485) NO (0.221) 0.589 J 14.8 

602158 CCTA-09-GR-005-0-0.5-S 7-12-99 0-0.5 NO (0.00225) 9.90 NO (0.135) 0.414J (0.495) NO (0.221) 0.414 J 14.6 

602158 CCTA-09-GR-005-0.5-1.0-S 7-12-99 0.5-1.0 NO (0.00225) 8.38 NO (0.135) 0.457 J (0.495) NO (0.221) 0.477 J 13.5 

602158 CCTA-09-GR-006-0-0.5-S 7-12-99 0-0.5 0.00361 JJO.031~ 16.2 NO (0.135) 0.478 J (0.500) NO (0.221) 0.458J 16.6 

602158 CCTA-09-GR-006-0.5-1.0-S 7-12-99 0.5-1.0 NO (0.00225) 9.48 NO (0.135) 0.477 J (0.485) NO (0.221) 0.463 J 15.2 
Arrovo channel sediment samples (locations 007-009) 

602158 CCT A-09-GR-007 -0-0.5-S 7-12-99 0-0.5 NO (0.00225) 9.98 NO (0.1351 0.458 J (0.485) NO (0.221) 0.894 J 13.4 

602158 CCTA-09-GR-007 -0-0.5-0U 7-12-99 0-0.5 ND10.00225} 6.94 NO (0.135) 0.330 J (0.467) NO {O.221) 0.545J 10.0 

602158 CCTA-09-GR-007-0.5-1.0-S 7-12-99 0.5-1.0 NO (0.00225) 10.1 NO. (0.135) 0.313 J (0.459) NO (0.221) 0.535J 13.7 

602158 CCTA-09-GR-008-0-0.5-S 7-12-99 0-0.5 NO (0.00225) 9.95 NO (0.135) 0.315 J (0.463) NO (0.221) 1.02J 12.4 

602158 CCTA-09-GR-008-0.5-1.0-S 7-12-99 0.5-1.0 NO (0.00225) 7.36 NO. (0.135) 0.323 J (0.476) NO. (0.2211. 4.03J 11.0 

602158 CCTA-09-GR-009-0-0.5-S 7-12-99 0-0.5 NO (0.00225) 9.35 NO (0.135) 0.324 J (0.490) NO (0.221) 0.473J 12.1 

602158 CCTA-09-GR-009-00.5-1-S 7-12-99 0.5-1.0 NO. (0.00225) 8.74 NO (0.135) 0.352 J (0.490) NO. (0.221) 0.503 12.8 

Mound 3 soil sample (location 029) 

602159 CCTA-09-GR-029-3.0-3.5-S 7-12-99 3.0-3.5 0.00613J (0.0301) 8.71 NO. (0.135) 0.287 J (0.463) NO (0.221) 0.598 15.3 

VCM excavation under Mound 1 samples (locations 030-04D 
602159 CCTA-09-GR-030-0-0.5-S 7-12-99 0-0.5 NO. (0.00225) 8.92 0.338 J (0.467) 0.278 J (0.467) NO (0.221) 1.25 15.1 

602159 CCTA-09-GR-030-0.5-1.0-S 7-12-99 0.5-1.0 0.00262 J (0.0277) 6.28 NO (0.135) 0.246 J (0.459) NO (0.221) 1.19 9.75 

602159 CCTA-09-GR-031-0-0.5-S 7-12-99 0-0.5 0.0128 J (0.0302) 9.00 0.402 J (0.455) 0.220 J (0.455) ND (0.221) 2.04 14.2 

602159 CCTA-09-GR-031-0.5-1.0-S 7-12-99 0.5-1.0 NO. (0.OO225) 7.07 NO (0.135) 0.233 J (0.455) NO (0.221) 2.24 10.9 

602159 CCTA-09-GR-032-0-0.5-S 7-12-99 0-0.5 0.00408 J (0.0333) 9.19 0.287 J (0.467) 0.268 J (0.467) NO (0.221) 3.20 16.5 

602159 CCTA-09-GR-032-0-0.5-o.U 7-12-99 0-0.5 0.0133 J JO.0306} 9.42 NO (0.135) 0.223 JiO.472) NO. (0.221) 3.01 16.6 

602159 CCTA-09-GR-032-0.5-1 .O-S 7-12-99 0.5-1.0 0.0129 J (0.0287) 8.66 0.324 J (0.485) 0.279 J (0.485) NO (0.22f) 3.52 15.3 
602159 CCT A-09-GR-033-0-0.5-S 7-12-99 0-0.5 0.0424 10.6 0.435 J (0.481) 0.351 J (0.481) ND(0.221} 4.73 16.8 

602159 CCTA-09-GR-033-0.5-1.0-S 7-12-99 0.5-1.0 0.0436 9.18 0.415 J (0.481) 0.371 J (0.481) NO (0.221) 3.67 16.0 
602159 CCTA-09-GR-034-0-0.5-S 7-12-99 0-0.5 0.00950 J (0.0272) 10.6 0.396 J (0.485) 0.431 J (0.485) NO. (0.221) 6.68 16.9 

Refer to footnotes at end of table. 

Zinc 

283 

27.7 

28.5 

28.7 

29.2 

30.2 

30.2 

34.5 

32.7 

33.0 

25.4 

34.6 

31.3 

30.4 

22.8 

32.3 

30.5 

25.3 

28.3 

28.2 

29.7 

41.7 

24.5 

42.2 

28.7 

34.3 

35.6 

35.7 

207 

243 

67_2 
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Table 10.4.5-1 (Continued) 
Summary of SWMU 9 Confirmatory Soil Sampling TAL Metals Plus Uranium Analytical Results 

July 1999 
(Off-Site Laboratory) 

Sample Attributes • Metals (EPA Method 601017000) (mglkg) 
c 

ER Sample 10 Date Sample 
Number (Figures 10.4.4-1 and 10.4.5.3-1) Sampled Depth(ft) Mercury Nickel Selenium Silver Thallium Uranium Vanadium 

602159 CCTA-09-GR-034-0.5-1.0-S 

602162 CCTA-09-GR-035-0-0.5-S 

602162 CCTA-09-GR-035-0.5-1.0-S 

602162 CCTA-09-GR-036-0-0.5-S 
602162 CCTA-09-GR-036-0.5-1.0-S 

602162 CCTA-09-GR-036-0.5-1.0-0U 

602162 CCT A-09-GR-037 -0-0.5-S 

602162 CCTA-09-GR-037 -0.5-1.0-S 

602162 CCTA-09-GR-038-0-0.5-S 

602162 CCTA-09-GR-038-0.5-1.0-S 

602162 CCTA-09-GR-039-0-0.5-S 

602162 CCTA·09-GR-039-0.5-1.0-S 

602162 CCT A-09-GR-040-0-0. 5-S 

602162 CCT A-09-GR-040-0. 5-1. O-S 

602162 CCTA-09-GR-041-0-0.5-S 

602162 CCTA-09-GR-041-0-0.5-0U 

602162 CCTA-09-GR-041-0.5-1.0-S 

602162 CCTA-09-GR-042-0-0.5-S 

602162 CCTA-09-GR-042-0.5-1.0-S 

602162 CCTA-09-GR-043-0-o.5-S 

602162 CCTA-09-GR-043-0.5-1.0-S 

602163 CCTA-09-GR-044-0-0.5-S 

602163 CCTA-09-GR-044-0.5-1.0-S 

602163 CCTA-09-GR-045-0-0.5-S 

602163 CCTA-OO-GR-045-0-0.5-0U 

602163 CCTA-09-GR-045-0.5-1.0-S 

602163 CCTA-OO-GR-046-0-0.5-S 

602163 CCTA-OO-GR-046-0.5-1.0-S 

602163 CCTA-OO-GR-047-0-0.5-S 

602163 CCTA-09-GR-047-0.5-1.0-S 

Burial Pit samples (locations 048-050) 

602163 CCTA-09-GR-048-0-o.5-S 

602163 CCTA-09-GR-048-0.5-1.0-S 

602163 CCTA-09-GR-049-0-o.5-S 

602163 CCTA-09-GR-049-0.5-1.0-S 

602163 CCTA-09-GR-OSO-0-0.5-S 

602163 CCTA-09-GR-OSO-0.5-1.0-S 

Refer to footnotes at end of table . ..... 

7-12-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7·13-99 

7-13-99 

7-13-99 

7·13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

7-13-99 

0.5-1.0 0.00300 J (0.0314) 

0-0.5 0.0242 J (0.0333) 

0.5-1.0 0.0197 J (0.0290) 

0-0.5 0.0201 J(0.0288) 

0.5-1.0 0.0227 J (0.0330) 

0.5-1.0 0.0239 J (0.0330) 

0-0.5 0.0260 J (0.0305) 

0.5-1.0 0.0212 J (0.0276) 

0-0.5 0.0215 J (0.0243) 

0.5-10 0.0109 J (0.0288) 

0-0.5 0.00898 J (00274) 

0.5-1.0 0.0107 J (0.0302) 

0-0.5 0.0709 J 

0.5-1.0 0.0993 J 

0-0.5 00340 J 

0-0.5 0.0237 JjO.0283) 

0.5-1.0 0.0122 J (0.0323) 

0-0.5 0.0965 J 

0.5-1.0 0.0266 J (0.0281) 

0-0.5 0.0146 J (0.0288) 

0.5-1.0 0.0192 J (0.0323) 

0-0.5 0.0740 

0.5-1.0 0.0686 

0-0.5 0.0946 

0-0.5 0.0679 

0.5-1.0 0.296 

0-0.5 0.0404 

0.5-1.0 0.0163 J (0.0333) 

0-0.5 0.108 

0.5-1.0 0.105 

0-0.5 0.00783 J (0.0317) 

0.5-1.0 0.0125 J (0.0308) 

0-0.5 0.0225 J(0.0316) 

0.5-1.0 0.0227 J(0.0329) 

0-0.5 0.0105 JJO.0251) 

0.5-1.0 0.0222 J (0.0320) 

8.43 0.351 J (0.485) 0.281 J (0.485) NO (0.221) 2.62 13.4 

10.2J 0.544 NO (0.031) NO (0.221) 0.793 J 16.3 

9.60J 0.536 NO (0.031) NO (0.221) 0.613 J 16.1 
10.3J 0.675 NO (0.031) NO (0.221) 5.53J 14.3 
11.5J 0.672 NO (0.031) NO (0.221) 5.49J 14.9 
8.01 J 0.562 NO (0.031) NO (0.221) 3.85J 12.3 

14.1 J 0.709 NO (0.031) NO (0.221) 8.35J 14.7 
8.76J 0.514 NO (0.031) NO (0.221) 7.04J 12.6 
9.75J 0.474 J (0.495) NO (0.031) NO (0.221) 8.28J 14.3 
10.8J 0.431 J (0.490) NO (0.031) NO (0.221) 1.94 J 11.7 
9.13J 0.447 J (0.490) NO (0.031) NO (0.221) 2.71 J 15.0 
7.38J 0.347 J (0.485) NO (0.031) NO (0.221) 2.03J 12.8 
10.1 J 0.458 J (0.500) NO (0.031) NO (0.221) 4.31 J 15.9 

12.0J 0.751 0.113 J (0.481) NO (0.221) 7.93J 16.5 
9.86J 0.610 0.140 J (0.485) NO (0.221) 8.97 " 16.5 
9.63J 0.576 0.0875 J (O.485) NO (0.221) 9.67 J 16.3 

7.86J 0.286 J (0.490) NO(O.0311 NO (0.221) 19.5J 14.5 

10.8J 0.504 0.210 J (0.481) NO (0.221) 17.7 J 15.6 

9.80J 0.592 0.153 J (0.490) NO (0.221) 6.21 J 16.0 

8.47 J 0.418 J (0.500) NO (0.031) NO (0.221) 7.91 J 14.1 

6.50J 0.294 J (0.500) NO (0.031) NO (0.221) 2.73J 11.5 

11.6 0.447 J (0.485) 0.0852 J iO.485} NO (0.221) 8.99 22.0 

11.2 0.621 0.247 J (0.481) NO (0.221) 9.33 22.0 

11.6 0.562 0.207 J (0.495) NO (0.221) 11.5 22.4 

12.7 0.536 0.107 J (0.481) NO (0.221) 14.7 23.6 

12.2 0.721 0.185 JI0.463l. NO (0.221) 12.1 21.7 

11.2 0.689 0.0844 J (0.476) NO (0.221) 15.2 20.4 

11.3 0.660 0.0866 J (0.472) NO (0.221) 13.5 22.9 

11.7 0.719 NO (0.031) NO (0.221) 10.5 22.4 

11.2 0.533 ND(0.0311 NO (0.221) 10.0 22.5 

10.3 0.678 NO (0.031) NO (0.221) 11.5 20.4 

9.88 0.556 NO (0.031) NO (0.221) 12.7 19.3 

11.1 0.754 NO (0.031) NO (0.221) 13.5 18.7 

11.9 0.738 NO (0.031) NO (0.221) 14.1 19.7 

9.30 0.521 NO (0.031) NO (0.221) 5.85 16.7 

9.49 0.591 NO (0.031) NO (0.221) 4.61 17.2 

Zinc 

31.8 

28.7 J 

28.4J 

80_6J 

288J 

60.4J 

241 J 

176 J 

70.1 J 

33.7 J 

29.3J 

24.5J 

59.3J 

134 J 

87.8J 

83.9J 

34.9J 

148J 

184J 

4O.2J 

26.9J 

141 

136 

151 

148 

133 

72.0 

40.8 

54.3 

71.8 

35.0 

33.5 

47.3 

546 

42.9 

37.8 



Table 10.4.5-1 (Concluded) 
Summary of SWMU 9 Confirmatory Soil Sampling TAL Metals Plus Uranium Analytical Results 

July 1999 
(Off-Site Laboratory) 

• Sample Attributes Metals (EPA Method 601017000) (mg/kg) 

Record c 
b ERSample ID Date Sample 

Number (Figures 10.4.4-1 and 10.4.5.3-1) Sampled Depth (It) 

Quality Assurance/Quality Control Samples (mg/L) 

602159 CCTA-09-GR-000-EB 7-12-99 NA 

602163 CCTA-09-GR-000-EB 7-13-99 NA 

Background Soil Concentrations-Coyote Test Fiell 

Note: Values in bold exceed background soil concentrations. 
a 
EPA November 1986. 

b 
Analysis requesVchain-of-custody record. 

c 

Mercurv Nickel 

ND ND 
(0.000035) (0.00129) 

ND ND 
(0.000035) (0.00129) 

<0.1 11.5 

Bold portion of the Sample 10 corresponds to the sample location in Figures 10.4.4-1 and 10.4.5.3-1, 
d 

Selenium 

ND 
(0.00271) 

NO 
(0.00271) 

<1 

From Dinwiddie September 1997. The minimum background concentration between surface and SUbsurface is reported. 
CCTA = Central Coyote Test Area. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
10 = Identification. 
J = Estimated value. See Data Valida lion report. 

Silver Thallium 

ND ND 
(0.00073) (0.00308) 

ND NO 
(0.00073) (0.00308) 

<1 <1.1 

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. 
mg/L = Milligram(s) per liter. 
NA = Not applicable. 
NO ( ) '" Not detected above the method detection limit, shown in parentheses. 
R '" Rejected value. See Data Validation report. 
Rad '" Radioactive. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
TAL = Target analy1e list. 
VCM = Voluntary Corrective Measure. 

Uranium 

0.000131 J 
(0.000200) 

ND 
(0.0000251) 

3.42 

Vanadium 

NO 
(0.00059) 

ND 
_lO.00059) 

20.4 

Zinc 

0.0154 

000641 

62 
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Table 10.4.5-2 
Summary of SWMU 9 Confirmatory Soil Sampling Gamma Spectroscopy Analytical Results 

July 1999 
(On-Site Laboratory) 

Sample Attributes Activity Ip_Cilg) 
b Uranium·23S Uranium·23B Thorium·232 Cesium·137 ER Sample 10 

Record 
a (Figures 10.4.4·1 and Oate Sample c c c c 

Number 10.45.3·1) Sampled Oepth (It) Result Error Result Error Result Error Result Error 

Site·specific background samples (locations 001--003 
602160 CCTA·09·GR-001-0-0.S-S 7-12-99 O.Q-{}.S 2.06E-Ol 1,70E-Ol NO (7,19E-Ol) -- B,79E-Ol 4,42E-Ol S,04E-02 3,66E-02 
602161 CCTA-09-GR-001·0,S-I,0·S 7·12-99 0.5-1,0 NO (1,99E-Ol) -- NO (S.39E-Ol) -- B.S7E-Ol 4,61E-Ol 1.03E-Ol 2.30E-02 
602161 CCTA·09-GR-002-0-0.S-S 7-12-99 0,0--0.5 NO (2,01E-Ol) -- NO (S.39E-Ol) -- B.79E-Ol 4.6BE-Ol 1.10E-Ol 1.76E-Ol 
602161 CCTA-09-GR-002-0.S-1.0-S 7-12-99 0,5--1.0 NO (2,07E-Ol) -- NO (S.4SE-Ol) -- 7.97E-Ol 4.11E·Ol 1.20E-Ol 4.BSE-02 
602161 CCTA-09-GR-003-0-0S-S 7-12·99 0.0--0.5 9,79E-02 1.76E-Ol NO (S.26E-Ol) -- 7.7BE-Ol 4.34E-Ol 1.98E-Ol S.23E-02 
602161 CCTA·09-GR-003-0.S·1,0-S 7-12-99 0.5-1.0 NO (1,96E-Ol) -- NO (S.19E-Ol) -- 6.73E-Ol 3.79E-Ol NO (2,33E-02) --

Arrovo sediment back around samples (locations 004--006) 
602160 IrCTA-09-GR-004-0-0.S·S 7-12·99 0,0--0.5 NO (1,9SE-Ol) -- NO (6.62E-Ol) -- 7.S0E-Ol 4,0IE-Ol 1.03E-Ol 3.B9E·02 
602161 CCTA-09-GR-004-0-0.S-0U 7-12-99 OQ-{}.S NO{1.B3E-Ol ) -- NO (4.B9E-Ol) -- 7.09E-Ol 3.BSE-Ol 1.37E-Ol 4.73E-02 
602161 CCT A-09-GR-004-0.S-1 ,O-S 7-12·99 0.5-1.0 1,42E-Ol 1.7BE-Ol NO (S.4SE-Ol) -- 7.79E-Ol 4.62E-Ol NO (2.S6E-02) --
602161 CCTA-09-GR·OOS-0-0,S-S 7-12-99 O.Q-{}S 9,BSE·02 I.S6E-Ol NO (4.6SE-Ol) -- 7,23E-Ol 4.2BE-Ol 1.13E-Ol 4.62E-02 
602161 CCTA-09-GR-005-0.S-1.0-S 7-12-99 0.5-10 NO (IBBE-Ol) -- NO (4.BOE-Ol) -- 7,34E-Ol 4.11E-Ol NO (2.46E-02) --
602161 CCT A-09-GR-006-0-0,S-S 7-12-99 0.0--0,5 1,36E-Ol 1.9BE-Ol NO (6.13E-Ol) -- 9,3SE-Ol 4.7SE-Ol 6.3SE-02 4.12E-02 
602161 CCTA-09·GR-006-0.S-1.0-S 7-12-99 0,5-1,0 NO (1.9SE-Ol) -- NO (S,OIE-Ol) -- 7.3BE-Ol 4.21E-Ol 3.90E-02 3.S7E-02 

Arroyo channel sediment samples (locations 007--009 
602160 CCTA-09-GR·OO7-0-0,S-S 7-12-99 0.0--0.5 NO (l.Bl E-Ol) -- NO (6.12E-Ol) -- 7.79E-Ol 4.03E-Ol 6.27E-02 2,B3E-02 
602161 CCTA-09-GR-007 -O-O.S-OU 7-12·99 OQ-{}S NO (lB4E-Ol) -- NO (4.9SE-Ol) -- 7,BOE-Ol 4,02E-Ol 6.9SE·02 3.23E-02 
602161 CCTA-09-GR-007 -0.S-1.0-S 7-12-99 0,5-1.0 1.01E-Ol 1.S6E-Ol NO (4,6BE-Ol) -- 7,23E-Ol 3.BSE-Ol NO (2,41E-02) --
602161 ~CTA-09-GR-008-0-0.S-S 7-12-99 O,Q-{}.S NO (17SE-Ol) -- NO (4.76E-Ol) -- NO (1,2BE-Ol) -- 6,OBE-02 3,SSE-02 

602161 CCTA-09-GR-OOB-0.S-l.0-S 7-12-99 0,5-1.0 NO (1.69E·Ol) -- NO (4,4BE-Ol) -- S.S9E-Ol 3.30E·Ol NO (2.01 E-02) --
602160 CCTA-09-GR-009-0-0,S-S 7-12-99 O.Q-{}S 1.99E-Ol 1,S6E-Ol NO (7,02E-Ol) -- 6.74E-Ol 3,64E·Ol 6,S2E-02 6.SBE-02 

602161 CCTA-09-GR-009-0.S-1,0-S 7-12-99 0.5-1.0 NOll.71E-Ol) -- NO (4.44E-Ol) -- 6.3SE-Ol 4.92E-Ol 7,30E-02 3,92E-02 
Mound 3 soil sample (location 029) 
602161 ICCTA-09-GR-029-3.0-3.S-S L 7-12-991 3,0-3,5 I B.BBE-02 I 1,6SE-Ol I 3,77E-Ol I 4,26E-Ol I 7,92E-Ol I 4,2SE-Ol I 3.22E-02 I 2.S3E-02 

VCM excavation under Mound 1 samples (locations 03Q-{}47) 
602160 CCTA-09-GR-030-0-0,S·S 7-12-99 O.Q-{}.S 1,2BE-Ol 1,S9E-Ol NO (7,02E-Ol) -- 7.41E-Ol 3,B3E-Ol S.S9E-02 4.90E-02 

602161 CCTA-09-GR-030-0,S·1,0-S 7-12-99 0.5--1.0 NO (1.79E-Ol) -- 4.S9E-Ol 3,62E-Ol S.BOE-Ol 3.49E-Ol 2,7SE-02 1.79E·02 

602161 r.CTA-09-GR-031-0-0,S-S 7-12-99 O.Q-{}.S NO 1.74E-Ol) -- NO (4.B9E-Ol) -- NO (1.3BE-Ol) -- 3.49E-02 3.SBE·02 

602161 CCTA-09-GR-031-0.S-1.0-S 7-12-99 0.5--1.0 NO 1,94E-Ol) -- NO (S.37E-Ol) -- 7,OBE-Ol 3.99E-Ol ND{3,BOE-02) --
602160 CCTA-09-GR-032-0-O,S-S 7-12-99 O,Q-{}.S NO 1.90E-Ol) -- 1.16E+OO 6.S6E-Ol B,03E-Ol 7.2BE-Ol 7.7BE-02 3.BSE·02 

602161 CCTA-09-GR-032-0-0.S-0U 7-12-99 O.Q-{}.S NO 190E-Ol) -- NO (S,47E-Ol) -- B.S3E-Ol 4,63E-Ol 8.2SE-02 4.11E-02 

602161 CCTA-09-GR-032-0,S-1.0-S 7-12-99 0.5--10 B.91E-02 1,66E-Ol B.77E-Ol 6.11E-Ol 7,10E-Ol 4.16E-Ol NO (2.44E-02) --
602161 CCTA-09-GR-033-0-0.S-S 7-12-99 O.Q-{}.S NO (2,24E-Ol) -- 1.48E+OCJ S.6BE-Ol 9.23E-Ol S,20E-Ol 1.S5E-Ol 4,96E-02 

602161 <"'CTA-09-GR-033-0,S-1.0-S 7-12-99 0.5--1,0 1.1BE-Ol 7,90E-02 2.02E+OO S.62E-Ol B.27E-Ol S.04E-Ol 1.57E-Ol S.63E-02 

602160 ,-,CT A-09-GR-034-0-O.S-S 7-12-99 O,Q-{}.S NO (1.93E-Ol) -- 2.1SE+OO 1.93E+OO 7.7SE-Ol 4.16E-Ol 3.20E-Ol 6.49E-02 

602161 CCTA-09-GR-034-0.S-1.0-S 7-12-99 0.5--10 B.B2E-02 1.S7E-Ol NO (4.62E·Ol) -- 6,99E-Ol 3.60E-Ol 4,SlE-02 3.40E-02 

602165 r.CT A-09-GR-03S-0-0.S-S 7-13-99 O.Q-{}.S NO (2,32E-Ol) -- NO{B.21E-0t) -- NO (1.47E-Ol} -- NO (3,IBE-02) --
Refer to footnotes at end of table, 



Table 10.4.5-2 (Continued) 
Summary of SWMU 9 Confirmatory Soil Sampling Gamma Spectroscopy Analytical Results 

July 1999 

Sample Attributes 
Record b 

a ER Sample 10 Date 
Number (Figures 10.4.4-1 and 1045.3-1) SarT1Qled 
602165 CCTA-09-GR-035-0.5-1.0-S 7-13-99 
602164 CCTA-09-GR-036-0-0.5-S 7-13-99 
602165 CCTA-09-GR-036-0.5-10-S 7-13-99 
602165 CCTA-09-GR-036-0S-1.0-0U 7-13-99 
602164 CCTA·09-GR·037-0-0.5-S 7-13-99 
602165 CCTA-09·GR-037·0.5-1.0-S 7·13-99 
602165 CCTA-09-GR-038-0-0.S-S 7-13-99 
602165 CCTA-09-GR-038-0.5-1.0-S 7-13·99 
602164 CCTA-09-GR-039-0-0.S-S 7-13-99 
602165 CCTA·09-GR-039-0.S·1.0-S 7-13-99 
60216S CCTA-09·GR-040-0-0.S-S 7-13-99 
60216S CCTA-09-GR-040-05-1.0-S 7·13-99 
602164 CCTA·09-GR-041-0·0.5-S 7-13-99 
60216S CCTA-09-GR-041·0·0.S-0U 7-13·99 
602165 CCTA-09-GR-041-0S·1.0-S 7-13-99 
60216S CCTA-09-GR·042-0-0.S·S 7·13-99 
602165 CCTA·09-GR-042·0.5-1.0-S 7·13·99 
602165 CCTA-09-GR-043-0-0.S-S 7·13-99 
602165 CCTA-09-GR-043-0.S·1.0-S 7·13-99 
60216S CCTA-09-GR-044-0-0.S-S 7 -13-99 
60216S CCTA·09-GR·044-0.S-1.0-S 7-13-99 
602164 CCTA·09-GR-045·0-O.S-S 7-13·99 
60216S CCTA-09·GR-045-0-0.5·0U 7-13-99 
60216S CCTA·09-GR-045-0.S-1.0-S 7·13·99 
602165 CCTA-09-GR-046-0-0.5·S 7·13-99 
602165 CCTA-09-GR·046-0.5-1.0-S 7·13-99 
602164 CCTA·09·GR-047-0-0.5-S 7-13·99 
602165 CCTA-09·GR-047-0.5-1.0-S 7·13·99 

Burial Pit samples (locations 048-(50) 
602165 CCTA-09-GR-048-0-O.5-S 7-13-99 
602165 CCTA-09·GR-048-0.5-1.0-S 7-13·99 
602165 CCTA-09-GR·049-0-0.5-S 7·13·99 
602165 CCTA-09·GR-049-0.5-1.0-S 7-13-99 
602164 CCTA·09-GR-050·0-O.5-S 7-13·99 
602165 CCTA-09-GR-050-0.5·1.0-S 7·13·99 

Quality Assurance/Quality Control Samples (pCilmL) 
602160 JCCTA·09-GR-OOQ-EB 7-12-99 I 
602164 ICCTA-09-GR-OOQ·EB 7-13-99 I 

Background Soil Activities-Coyote Test Fieldo 

Refer to footnotes at end of table. 

Sample 
Depth (Itt 
0.5-1.0 
0.0--0.5 
0.5-1.0 
0.5":1.0 
0.0--05 
OS-1.0 
0.0--0.5 
0.5--1.0 
0.0--0.5 
0.S-1.0 
O.o--oS 
0.S-1.0 
0.0--0.5 
O.o--o.S 
0.5-1.0 
O.O--O.S 
0.S-1.0 
O.o--o.S 
0.S-1.0 
O.O--O.S 
0.S-I.0 
O.O--O.S 
O.o--oS 
0.S-I.0 
0.0--0.5 
0.5-1.0 
0.0--0.5 
0.5--1.0 

0.0--0.5 
0.5-1.0 
0.0--0.5 
0.5--1.0 
0.0--0.5 
0.5--1.0 

NA 
NA 

(On-Site Laboratory) 

Uranium-235 

Result 
1.53E-Ol 
1.37E-Ol 
1.60E-Ol 

NO (2.09E-Ol) 
NO (1.9BE-Ol) 

1.2SE-Ol 
NO (2.14E-Ol) 

2.08E-Ol 
2.12E-Ol 

NO (2.01 E-Oll 
1.11E-Ol 

NO (1.21 E·Ol) 
1.31E-Ol 

NO-(1.99E-Ol ) 
NO (1.2BE-Ol) 

3.01E-Ol 
9.12E-02 
1.1SE-Ol 

NO (1.B6E·Ol) 
1.82E-Ol 

NO (2.03E-Ol) 
1.06E-Ol 

NO (19BE·Ol) 
NO (1.22E-Ol) 

9.B3E-02 
NO (9.19E·02) 
NO (2.17E-Ol) 

3. 15E-Ol 

1.13E·Ol 
NO (l.43E-Ol) 

1.35E-Ol 
1.24E-Ol 
B.46E-02 
8.06E-02 

NO (1.26E·Ol) I 
NO (1.42E·Ol) I 

I.BE·Ol 

c 
Error 

1.71E·Ol 
6.55E·02 
1.50E-Ol 

2.0BE-Ol 

1.4BE·Ol 
1.70E-Ol 

1.54E·Ol 

1.62E-Ol 

2.75E-Ol 
1.46E-Ol 
1.72E·Ol 

I.S9E-Ol 

1.6BE-Ol 

1.74E-Ol 

1.86E-Ol 

4.38E-02 

1.23E-Ol 
1.81E-Ol 
1.56E-Ol 
1.59E-Ol 

Activity [pCi/o) 
Uranium-23B 

Result 
NO (7.3BE·Ol) 

2.38E+OO 
NO (6.65E-Ol) 

1.69E+OO 
NO (7.45E-Ol) 
NO (6.92E-Ol) 
NO (B.66E-Ol) 
NO l6.S6E·Ol) 
NO (7.3SE-Ol) 
NO (7.33E-Ol) 
NO (7.05E-Ol) 

c 
Error 

3.B1E+OO 

2.01E+OO 

2.64E+OO 2.67E+OO 
2.S1E+OO 3.26E+OO 
2.55E+OO 1.14E+OO 
4.00E+OO 3.62E+OO 
4.50E+OO 4.2SE+OO 

NO (6.S9E·Ol) --
3.30E+OO 3.16E+OO 

NO (6.71E-Ol) '-
NO (7.82E·01) --

2.73E+OO 1.04E+OO 
4.28E+OO 3.42E+OO 
3.50E+OO I.B7E+OO 
3.04E+OO 3.29E+OO 
4.56E+OO 3.57E+OO 
3.62E+OO 2.04E+OO 
3.60E+OO 1.99E+OO 
4.07E+OO 3.07E+OO 

4.92E+OO 3.06E+OO 
3.61 E+OO 3.11 E+OO 
4.82E+OO 3.33E+OO 

NO (6.47E·01) --
NO (5.98E-Ol) --
N0..16.01E-Ol) --

NO (3.20E-01) I 
NO (3.84E-Ol) I 

e 
1.4E+OO 

Thorium·232 

Result 
B.23E·Ol 
9.87E·Ol 
7.96E-Ol 
8.76E-Ol 
7.S3E-Ol 

c 
Error 

4.76E-Ol 
4.B7E-Ol 
4.22E-Ol 
4.46E·Ol 
3.75E-Ol 

6.27E-Ol 3.48E-Ol 
B.83E-Ol 4.S7E-Ol 

NO (1.13E·Ol) -. 
NO (1.22E-Ol) --

9.SBE-Ol 4.B9E-Ol 
B.52E-Ol 7.29E-Ol 
7.45E-Ol S.S9E-Ol 
9.2SE-Ol 4.76E-Ol 
8.74E·Ol 4.40E-Ol 
B.40E-Ol 4.52E-Ol 
7.B7E·Ol 4.04E·Ol 
7.11E-Ol 3.74E-Ol 
9.0SE·Ol 7.17E-Ol 
7.S9E-Ol 1.10E+OO 
7.92E-Ol 4.12E-Ol 
8.10E-Ol 4.59E-Ol 

NO (1.20E-Ol) --
7.61 E-Ol 1.20E+OO 

NO (1.39E·0l} --
9.25E-Ol 4.65E·Ol 

NO (1.2SE-Ol) --
9.02E-Ol 6.01 E·Ol 

t08E+OO 7. 99E-O 1 

NO (l.56E-Ol) 
8.35E-Ol 4.34E-Ol 
B.64E-Ol 1.55E+oo 

NO(I.33E-Ol} 
794E·Ol 3.8BE-Ol 
9.02E-Ol 4.55E·Ol 

NO (1.IIE-Ol} I 
NO (1.29E-Ol) I 

Cesium·137 

Result 
NO (2.99E·02) 

5.06E·02 
1.91E·02 
2.62E-02 
3.73E-02 
1.97E·02 
4.B4E-02 

NO (1.48E-02) 
2.22E-02 

NO (2.77E-02) 
2.7SE-02 
6.33E-02 
2.32E-02 
2.43E-02 

NO (2.99E-02) 
2.6SE-02 

NO (2.43E-02) 
3.75E-02 

NO (2.62E-02) 
6.72E-02 
5.73E·02 

8.23E-02 
8.34E-02 

S.46E·02 
5.29E-02 
1.71E-02 
7.B3E-02 

1.06E-Ol 

4.23E·02 
2.85E-02 

1.30E-Ol 
1.34E-Ol 

4.46E-02 
4.92E-02 

c 
Error 

3.56E·02 
2.29E·02 
2.3BE-02 
4.B9E-02 
2. 76E·02 
2.19E-02 

3.41E-03 

2.S7E-02 
9.B5E-02 
3.19E·02 
4.07E·02 

4.13E-02 

2.B1E-02 

4.14E-02 
3.B1E-02 
1.SlE-Ol 
3.49E-02 
3.71E·02 
363E-02 
3.30E·02 
2.40E-02 
4.3BE-02 

3.67E·02 
3.50E-02 
4.76E-02 
4.89E-02 
3.B3E·02 
3.06E·02 

NO (1.69E-02) I -. 
NO (1.90E·02) I --

7.9E.02
e

,r 
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Table 10.4.5-2 (Concluded) 
Summary of SWMU 9 Confirmatory Soil Sampling Gamma Spectroscopy Analytical Results 

July 1999 

Note: Values in botd exceed background soil activities. 
a 
Analysis request/chain-of -custody record 

b 

(On-Site Laboratory) 

Bold portion of the Sample ID corresponds to the sample location in Figures 10.4.4-1 and 10.4.5.3-1. 
c 
Two standard deviations about the mean detected activity. 

d 
From Dinwiddie September 1997. 

e 
Southwest background activities are presented where Coyote Test Field Background activities are not available. , 
The more conservative, lower subsurface background activity is used as a benchmark for consistency with current risk screening assessment methodology. 
CCTA = Central Coyote Test Area. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
NA = Not applicable. 
NO () = Not detected at or above the reported value, shown in parentheses . 
pCilg = Picocurie(s) per gram. 
pCilmL = Picocurie(s) per milliliter. 
Rad = Radioactive 
S = Surface soil sample. 
SWMU = Solid Waste Management Unit. 
VCM = Voluntary corrective measure. 

= Error not provided for nondetectable results. 



activity of 1.BE-01 pCi/g only in the 0.0- to 0.5-foot sample at location 001. Cesium-137 (NO 
[2.33E-02] to 1.9BE-01 pCi/g) were detected above the NMEO-approved background activity of 
7.9E-02 pCi/g in seven of the 12 background samples. 

Gross Alpha/Gross Beta 

Gross alpha Igross beta analyses give a site-specific range of 7.53 to 32.5 pCi/g for gross alpha 
and 20.B to 35.0 pCilg for gross beta (Table 10.4.5-3). 

Arroyo Channel Sediment Samples 

Soil samples were collected at three downstream locations west of the soil mounds and the site 
boundary (locations 007-009 on Figure 10.4.4-1). The samples were analyzed for TAL metals 
plus uranium, VOCs, HE, and radionuclides. The results are summarized below. 

TAL Metals Plus Uranium 

Table 10.4.5-1 presents the analytical results for the TAL metals plus uranium analyses. The 
0.5- to 1.0-foot sample at location OOB (Figure 10.4.4-1) contained uranium (4.03 J mg/kg) 
above the NMEO-approved background concentration of 3.42 mg/kg. This was the only metal 
in these samples that exceeded the NMEO-approved background values; however, the 
antimony results were rejected during data validation (Annex 0) for all but the 0.5- to 1.0-foot 
sample at location 009. 

Table 10.4.5-4 presents the analytical results for the VOC analyses. The 0.0- to 0.5-foot sample 
from location OOB (Figure 10.4.4-1) contained ethylbenzene (0.51 J )..lg/kg) and xylene 
(6.1 J,.tg/kg). These were the only VOC detections in these samples. The MOLs for the VOC 
analysis are provided in Table 10.4.5-5. 

Radionuclides 

Table 10.4.5-2 presents the analytical results for the gamma spectroscopy analyses. The 
0.0- to 0.5-foot sample from location 009 (Figure 10.4.4-1) contained uranium-235 
(1.99E-01 pCi/g) at an activity above the NMEO-approved background of 1.BE-01 pCi/g. All 
other radionuclides in these samples were below background values. 

Gross Alpha/Gross Beta 

Table 10.4.5-3 presents the analytical results for the gross alpha/gross beta analyses. Gross 
alpha (6.50 to 24.7 pCi/g) was within the same order of magnitude as the site-specific range of 

Alf7·00IWP/SNLr4700-10.doc 10-51 301462.249.01 07/25100 11 :45 AM 



Table 10.4_5-3 
Summary of SWMU 9 Confirmatory Soil Sampling 

Gross Alpha and Gross Beta Analytical Results 
July 1999 

(Off-Site Laboratory) 

Sample Attributes Activity (pCi/g) 

ER Sample IDD Gross A~ha Gross Beta 

Record (Figures 10.4.4-1 and Sample Sample 
Error

c 
Error

c 
Number

8 
10.4.5.3-1) Date Depth (ft) Result Result 

Site-specific background samples (locations 001~3 
602158 CCT A-09-GR-OO1-o-0.5-S 7-12-99 0.0-0.5 14.1 J 3.83 24.5 3.87 
602158 CCT A-09-GR-OO1-0.5-1.0-S 7-12-99 0.5-1.0 12.4J 3.76 27.6 3.7 
602158 CCTA-09-GR-002-o-0.5-S 7-12-99 0.0-0.5 15.0J 3.84 24.6 3.56 
602158 CCT A-09-GR-002-o.5-1.0-S 7-12-99 0.5-1.0 12.4J 3.51 26.6 3.71 
602158 CCT A-09-GR-OO3-0-o.5-S 7-12-99 0.0-0.5 10.1 J 3.26 20.8 3.23 
602158 CCT A-09-GR-OO3-0.5-1.0-S 7-12-99 0.5-1.0 8.48J 3.09 22.4 3.47 

Arroyo sediment background samples (locations OO~~ 
602158 CCTA-09-GR-004-0-0.5-S 7-12-99 0.0-0.5 7.85 J 3.02 35.0 4.24 
602158 CCT A-09-GR-OO4-0-o.5-0U 7-12-99 0.0-0.5 8.49J 3.21 30.8 3.98 
602158 CCT A-09-GR-004-0.5-1.0-S 7-12-99 0.5-1.0 7.53 2.41 29.0 3.07 
602158 CCT A-09-GR-005-0-0.5-S 7-12-99 0.0-0.5 9.16 3.06 28.6 3.66 
602158 CCT A-09-GR-005-0.5-1.0-S 7-12-99 0.5-1.0 15.0 3.66 28.8 3.34 
602158 CCTA-09-GR-006-o-o.5-S 7-12-99 0.0-0.5 12.7 3.63 27.0 3.49 
602158 CCT A-09-GR-006-0.5-1.0-S 7-12-99 0.5-1.0 32.5 5.07 33.9 3.47 

Arroyo channel sediment samples (locations 007-009 
602158 CCTA-09-GR-007-0-0.5-S 7-12-99 0.0-0.5 7.27 2.85 25.5 3.47 
602158 CCT A-09-GR-007-0-0.5-DU 7-12-99 0.0-0.5 10.1 3.2 27.4 3.75 
602158 CCT A-09-GR-007-0.5-1.0-S 7-12-99 0.5-1.0 10.7 3.37 33.4 3.62 
602158 CCT A-09-GR-008-0-o.5-S 7-12-99 0.0-0.5 12.9 3.67 34.3 3.68 
602158 CCT A-09-GR-008-o.5-1.0-S 7-12-99 0.5-1.0 6.50 3.14 30.3 4.45 
602158 CCTA-09-GR-009-0-0.5-S 7-12-99 0.0-0.5 10.9 3.35 26.9 3.58 
602158 CCT A-09-GR-009-0 .5-1 .O-S 7-12-99 0.5-1.0 24.7 4.83 27.8 3.62 

Mound 3 soil sample (location 029) 
602159 CCT A-09-GR-029-3.0-3.5-S 7-12-99 3-3.5 15.6 4.39 27.5 4.15 

VCM excavation under Mound 1 samples (locations 030-047) 
602159 CCTA-09-GR-030-0-0.5-S 7-12-99 0.0-0.5 12.1 4.01 26.8 4.02 
602159 CCTA-09-GR-030-o.5-1.0-S 7-12-99 0.5-1.0 9.01 3.5 29.6 3.98 
602159 CCTA-09-GR-031-0-0.5-S 7-12-99 0.0-0.5 13.7 4.33 30.8 4.26 
602159 CCTA-09-GR·031-0.5-1.0-S 7-12-99 0.5-1.0 12.5 3.89 25.2 3.98 
602159 CCT A-09-G R-032-0-0.5-S 7-12-99 0.0-0.5 16.1 4 27.3 3.78 
602159 CCT A-09-GR-032-0-0.5-DU 7-12-99 0.0-0.5 12.9 3.96 23.3 3.75 
602159 CCT A-09-G R-032-0.5-1.0-S 7-12-99 0.5-1.0 19.4 5.13 22.8 3.98 
602159 CCT A-09-G R-033-0-0.5-S 7-12-99 0:0-0.5 15.0 3.99 23.9 3.71 
602159 CCTA-09-GR-033-0.5-1.0-S 7-12-99 0.5-1.0 13.8 3.77 22.1 3.61 
602159 CCT A-09-GR-034-0-0.5-S 7-12·99 0.0-0.5 15.0 3.79 30.7 3.85 
602159 CCTA-09-GR-034-0.5-1.0-S 7-12-99 0.5-1.0 11.7 3.54 30.8 3.8 
602162 CCT A-09-GR-03S-0-0.5-S 7-13-99 0.0-0.5 16.0 4.1 28.5 3.84 
602162 CCTA-09-GR-035-0.5-1.0-S 7-13-99 0.5-1.0 16.5 4.1 29.7 3.9 
602162 CCT A-09-G R-036-0-0 .5-S 7-13-99 0.0-0.5 16.2 4.19 34.1 4.21 
602162 CCTA-09-GR-036-0.5-1.0-S 7-13-99 0.5-1.0 19.2 4.49 33.7 4.09 
602162 CCTA-09-GR-036-0.5-1.0-DU 7-13-99 0.5-1.0 18.0 4.28 31.8 4.03 
602162 CCT A-09-GR-037-0-0.5-S 7-13-99 0.0-0.5 12.8 3.46 27.4 3.51 
602162 CCTA-09-GR-037-0.5-1.0-S 7-13-99 0.5-1.0 14.1 3.78 27.9 3.98 
602162 CCT A-09-G R-038-0-0 .5-S 7-13-99 0.0-0.5 16.0 3.94 27.1 3.82 
602162 CCT A-09-GR-038-0.5-1.0-S 7-13-99 0.5-1.0 9.07 3.24 31.2 3.89 
602162 CCT A-09-GR-039-0-0.5-S 7-13-99 0.0-0.5 12.7 3.55 22.6 3.57 
602162 CCT A-09-GR-039-0.5-1.0-S 7-13-99 0.5-1.0 12.3 3.62 24.5 3.75 
602162 CCT A-09-GR-040-0-0.5-S 7-13-99 0.0-0.5 12.9 3.39 26.3 3.56 

Refer to footnotes at end of table. 
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Table 10.4.5-3 (Concluded) 
Summary of SWMU 9 Confirmatory Soil Sampling 

Gross Alpha and Beta Analytical Results 
July 1999 

(Off-Site Laboratory) 

Sample Attributes Activity (pCilg) 

Record ER Sample lOb Sample Sample 
Gross Alpha Gross Beta 

Number 
a 

(Figures 10.4.4-1 and 10.4.5.3-1) Date Depth (ft) Result Errore Result Errore 

602162 CCT A.Q9-GR-040-0.5-1.0-s 7-13-99 0.5-1.0 16.2 4.12 28.3 3.87 
602162 CCTA.Q9-GR-041.Q.Q.5-S 7-13-99 0.0-0.5 15.1 4 25.1 3.89 
602162 CCT A-09-GR-041-0-0.5-DU 7-13-99 0.0-0.5 16.7 4.11 21.9 3.65 
602162 CCTA.Q9-GR-041.Q.5-1.0-s 7-13-99 0.5-1.0 11.7 3.83 24.5 3.85 
602162 CCTA-09-GR-042-0.Q.5-S 7-13-99 0.0-0.5 22.9 5.02 29.0 3.94 
602162 CCTA-09-GR-042.Q.5-1.0-S 7-13-99 0.5-1.0 13.2 3.85 27.7 4.02 
602162 CCTA-09-GR-043-0-0.5-s 7-13-99 0.0-0.5 18.3 4.76 28.8 4.32 
602162 CCTA-09-GR-043-0.5-1.0-s 7-13-99 0.5-1.0 13.6 3.76 27.8 3.82 
602163 CCT A-09-GR-044.Q-0 .5-5 7-13-99 0.0-0.5 18.3 4.25 37.1 4.2 
602163 CCT A-09-GR-044-0.5-1.0-s 7-13-99 0.5-1.0 19.7 4.85 38.6 4.58 
602163 CCT A-09-GR-04S-0-0.5-S 7-13-99 0.0-0.5 18.0 4.45 41.1 4.48 
602163 CCT A-09-GR-045-0-0.5-DU 7-13-99 0.0-0.5 26.4 5.33 49.4 4.94 
602163 CCT A-09-GR-04S-0.5-1.0-s 7-13-99 0.5-1.0 17.7 4.07 29.4 3.84 
602163 CCT A-09-G R-046-0-0. 5-5 7-13-99 0.0-0.5 12.4 3.57 27.9 3.73 
602163 CCT A-09-GR-046-0.5-1.0-s 7-13-99 0.5-1.0 18.9 4.49 37.3 4.44 
602163 CCT A-09-GR-047 -0-0.5-5 7-13-99 0.0-0.5 12.3 3.58 30.1 3.86 
602163 CCTA-09-GR-047-0.5-1.0-s 7-13-99 0.5-1.0 11.9 3.56 27.8 3.96 

Burial Pit samples (locations 048-050) 
602163 CCTA-09-GR-048-0-0.5-s 7-13-99 0.0-0.5 19.2 4.05 31.9 3.7 
602163 CCTA-09-GR-048-0.5-1.0-s 7-13-99 0.5-1.0 13.6 3.53 31 3.88 
602163 CCTA.Q9-GR-049-0-0.5-s 7-13-99 0.0-0.5 23.8 4.71 42.4 4.22 
602163 CCTA-09-GR-049-0.5-1.0-s 7-13-99 0.5-1.0 21.3 4.58 45 4.62 
602163 CCT A-09-G R-OSO-O-O .5-5 7-13-99 0.0-0.5 14.1 3.78 32.3 4.24 
602163 CCTA-09-GR-OSO-0.5-1.0-S 7-13-99 0.5-1.0 13 3.64 30.2 3.86 

Quality Assurance/Quality Control Samples (pCilL) 
602159 I CCTA-09-GR-OOD-EB 7-12-99 I NA 1.02 0.699 0.256 1.33 
602163 CCTA-09-GR-000-EB 7-13-99 NA 0.956 I 0.488 I 1.85 I 0.869 

a Analysis requestlchain-of-custody record. 
b 
Bold portion of the Sample 10 corresponds to the sample location in Figures 10.4.4-1 and 10.4.5.3-1. 

eTwo standard deviations about the mean detected activity. 

CCTA = Central Coyote Test Area. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
J = Estimated value. See Data Validation report. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
pC ilL = Picocurie(s) per liter. 
Rad = Radioactive. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
VCM = Voluntary corrective measure. 
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Table 10.4.5-4 
Summary of SWMU 9 Confirmatory Soil Sampling vac Analytical Results 

July 1999 
(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260)8 (pg/kg) 

Record 
ER Sample IOc 

(Figures 10.4.4-1 and Sample Sample Methylene 
Numbel 10.4.5.3-1) Oate Oepth (ft) Acetone Chloroform Ethylbenzene chloride Toluene 
Arroyo channel sediment samples (locations 007-0091 
602158 CCTA-09-GR-007 -0-0.5-S 7-12-99 0.(H).5 NO (10.3) NO 1.0 U) NO (0.3) NO 1.4) NO 0.9) 
602158 CCTA-09-GR-007-0-0.5-0U 7-12-99 0.0-0.5 NO (10.3) NO (1.0 U) NO (0.3) NO (1.4) NO 0.9) 
602158 CCTA-09-GR-007-0.5-1.0-S 7-12-99 0.5-1.0 NO (10.3) NO 1.0 U) NO (0.3) NO 1.4) NO 0.9) 
602158 CCTA-09-GR-008-0-0.5-S 7-12-99 0.(H).5 NO (10.3) NO (1.0 U) 0.51 J (1.00 NO 1.4) NO 0.9) 
602158 CCTA-09-GR-008-0.5-1.0-S 7-12-99 0.5-1.0 NO (10.3) NO (1.0 U) NO (0.3 NO 1.4) NO (0.9) 
602158 CCTA-09-GR-009-0-0.5-S 7-12-99 0.(H).5 NO (10.3) NO (1.0 U) NO (0.3 NO (5.0 U) NO 0.9) 
602158 CCTA-09-GR-009-0.5-1.0-S 7-12-99 0.5-1.0 NO (10.3) NO (1.0 U) NO (0.3 NO 1.4) NO 0.9) 

Mound 3 soil sample (location 029) 
602159 CCTA-09-GR-029-3.0-3.5-S 7-12-99 3.0-3.5 NO (10.3) NO (1.0 U) NO (0.3) NO (5.0U) NO 0.9) 

VCM excavation under Mound 1 samples (locations 03(H)47) 
602159 CCT A-09-GR-030-0-0.5-S 7-12-99 0.(H).5 NO (10.3) NO (1.0 U) NO (0.3) NO (1.4) NO (0.9) 
602159 CCT A-09-GR-030-0.5-1.0-S 7-12-99 0.5-1.0 NO (10.3) NO 1.0 U) NO (0.3). NO 1.4) NO 0.9 
602159 CCT A-09-G R-031-0-0 .5-S 7-12-99 0.0-0.5 NO (10.3) NO 1.0 U) NO (0.31 NO (5.0 U) NO 0.9 
602159 CCTA-09-GR-031-0.5-1.0-S 7-12-99 0.5-1.0 NO (10.3) NO 1.0 U) NO (0.3) NO 1.4) NO 0.9 
602159 CCTA-09-GR-032-0-0.5-S 7-12-99 0.0-0.5 NO (10.3) NO (1.1 U) NO (0.3) NO (9.5 U) 
602159 CCTA-09-GR-032-0-0.5-0U 7-12-99 0.(H).5 NO (10.3) NO (1.0 U) NO (0.3) NO (5.0 U) NO (0.9) 
602159 CCTA-09-GR-032-0.5-1.0-S 7-12-99 0.5-1.0 NO (10.3) NO (1.0 U) NO (0.3) NO (5.0 U) NO 0.9) 
602159 CCT A-09-GR-033-0-0.5-S 7-12-99 0.(H).5 NO (10.3) NO (1.5 U) NO (0.3 44 
602159 CCTA-09-GR-033-0.5-1.0-S 7-12-99 0.5-1.0 NO (10.3 NO 1.5 U) NO (0.3 26 
602159 CCTA-09-GR-034-0-0.5-S 7-12-99 0.0-0.5 NO (10.3 NO 1.0 U) NO (0.3 NO (1.4) NO 0.9 
602159 CCTA-09-GR-034-0.5-1.0-S 7-12-99 0.5-1.0 NO (10.3 NO 1.0 U) NO (0.3 NO (1.4) NO (0.9 
602162 CCTA-09-GR-035-0-0.5-S 7-13-99 0.(H).5 NO (10.3 NO (0.1) NO (0.3 18 NO (0.9 
602162 CCTA-09-GR-035-0.5-1.0-S 7-13-99 0.5-1.0 NO (10.3) NO (0.1) NO (0.3) NO (5.0 U) NO (0.9) 
602162 CCTA-09-GR-036-0-0.5-S 7-13-99 0.(H).5 NO (10.3 NO (0.1) NO (0.3) NO (9.6 U) NO 0.9) 
602162 CCTA-09-GR-036-0.5-1.0-S 7-13-99 0.5-1.0 NO (10.3) NO (0.1) NO (0.3) NO (5.0U) NO 0.9) 
602162 CCTA-09-GR-036-0.5-1.0-0U 7-13-99 0.5-1.0 NO (10.3) NO (0.1) NO (0.3) NO (5.0 U) NO 0.9) 
602162 CCT A-09-GR-037 -0-0.5-S 7-13-99 0.(H).5 13 J (25.0 NO (0.1) NO (0.3) NO (8.4 U) 

Refer to footnotes at end of table. 

Trichloroethene Xylene 

NO (0.3 NO (0.7) 
NO (0.3) NO (0.7) 
NO (0.3 NO (0.7) 
NO (0.3 6.1 
NO (0.3) NO (0.7) 
NO (0.3 NO (0.7) 
NO (0.3 NOJQ:!L 

NO (0.3 3.2 J 

NO (0.3) NO (0.7,J) 
NO 0.3 NO (0.7 J) 
NO 0.3 NO (0.7 Jl 
NO 0.3 NO (0.7 J) 

1.4 NO (0.3) 3.3J 
NO (0.3) NO (0.7 J) 
NO 0.3) 3.9 J 

1.5 NO (0.3) 3.2J 
1.7 NO 0.3) 4.1 J 

NO 0.3) NO (0.7 J) 
NO 0.3 NO (0.7 J) 
NO 0.3) NO (0.7) 
NO (0.3) NO (0.7) 
NO (0.3) NO (0.7) 
NO (0.3) NO (0.7) 
NO 0.3) NO (0.7) 

1.1 NO (0.3) 1.0 J (2.00 



Table 10.4.5-4 (Continued) 
Summary of SWMU 9 Confirmatory Soil Sampling vac Analytical Results, 

July 1999 
(Off-Site Laboratory) 

Sample Attributes VOCs (EPA Method 8260)8 (pglkg) 
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o , 
01 
01 
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Record 
ER Sample IOc 

b 
(Figures 10.4.4·1 and 

Number 10.4.5.3·1 ) 
602162 CCTA-09·GR-037-0.5-1.0·S 
602162 CCTA-09-GR-038-0-0.5-S 
602162 CCT A-09-GR-038·0.5-1.0-S 
602162 CCTA-09-GR-039-0-0.S-S 
602162 CCT A-09-GR·039-0.S-1.0-S 
602162 CCTA-09-GR-040-0-0.S-S 
602162 CCTA-09-GR-040-0.S-1.0-S 
602162 CCTA-09-GR-041-0-0.S-S 
602162 CCT A-09-GR-041-0-0.5-0U 
602162 CCT A-09-GR-041-0.S-1.0-S 
602162 CCT A-09-GR·042-0-0.5-S 
602162 CCTA-09-GR-042-0.5-1.0-S 
602162 CCT A-09-GR·043-0-0.5-S 
602162 CCTA-09-GR-043·0.5-1.0-S 
602163 CCTA-09-GR-044-0-0.5-S 
602163 CCT A-09-GR-044-0.5-1.0-S 
602163 CCTA-09-GR-04S-0-0.5-S 
602163 CCT A-09-GR-04S-0-0 .S-OU 
602163 CCTA-09-GR-04S-0.S-1.0-S 
602163 CCTA-09-GR-046-0-0.S-S 
602163 CCTA-09-GR-046-0.S-1.0-S 
602163 CCTA-09-GR-047 -O-O.S-S 
602163 CCTA-09-GR-047-0.S-1.0-S 

Burial Pit samples (locations 048-0S0) 
602163 CCTA-09-GR-048-0-0.S-S 
602163 CCT A-09-GR-048-0.S-1.0-S 
602163 CCTA-D9-GR-049-0-0.S-S 
602163 CCT A-09-GR-049-0.S-1.0-S 
602163 CCTA-09-GR-OSO-0-0.S-S 
602163 CCTA-09-GR-OSO-0.S-1.0-S 

~ Refer to footnotes at end of table. 

Sample Sample 
Date Depth (tt) Acetone 

7-13-99 0.5-1.0 NO 10.3) 
7-13-99 0.0-0.5 NO (10.3 
7-13-99 0.5-1.0 NO 10.3 
7-13·99 O.O-O.S NO 10.3 
7-13-99 0.5-1.0 NO (10.3 
7-13-99 O.O-O.S NO (10.3 
7-13-99 0.S-1.0 NO (10.3 
7-13-99 O.O-O.S NO (10.3 
7-13-99 O.O-O.S NO (10.3 
7-13-99 0.S-1.0 NO (10.3) 
7-13-99 0.0-0.5 NO 10.3 
7-13-99 0.5-1.0 NO 10.3 
7-13-99 0.0-0.5 NO 10.3) 
7-13-99 0.S-1.0 NO 10.3 
7-13-99 0.0-0.5 NO (10.3 
7-13-99 0.S-1.0 NO 10.3 
7-13-99 O.O-O.S NO 10.3 
7-13-99 0.0-0.5 NO 10.3) 
7-13-99 0.S-1.0 NO 10.3) 
7-13-99 O.O-O.S NO (10.3 
7-13-99 0.5-1.0 NO (10.3) 
7-13-99 0.0-0.5 NO (10.3) 
7-13-99 0.5-1.0 NO (10.3 

7-13-99 O.O-O.S NO (10.3 
7-13-99 0.S-1.0 NO (10.3 
7-13-99 O.O-O.S NO (10.3 
7-13-99 0.S-1.0 NO (10.3 
7-13-99 O.O-O.S NO (10.3 
7-13-99 0.5-1.0 NO (10.3 

Methylene 
Chloroform Ethylbenzene chloride Toluene 

NO (0.1) NO (0.3 NOJ7.0 U) NO (0.9) 
NO (0.1) NO (0.3) 15 NO (0.9) 
NO (0.1) NO (0.3 NO (S.O U) NO (0.9) 
NO 0.1) NO (0.3 NO (6.3 U) NO (0.9) 
0.S1 J (1.00) NO 0.3) NO (S.O U) NO (0.9) 
0.97 J (1.00) 0.S2 J (1.00) 33 
NO 0.1) NO 0.3 NO (8.2 U) NO (0.9) 
NO 0.1) NO (0.3 NO(6.3 U) NO (0.9) 
NO (0.1) NOJO.3 NOJ6.5 U) NO (0.9) 
NO 0.1) NO 0.3) NO (1.4) NO (0.9) 
NO (0.1) NO (0.3 NO (S.OU) NO (0.9) 
NO 0.1 NO (0.3 NO (1.4) NO (0.9) 
NO 0.1 NO 0.3 NO (7.1 U) 
NO (0.1) NO 0.3 NOJ1.4) NO (0.9) 

NO (1.0 U) NO 0.3 33 
NO 0.1 NO 0.3 18 NO (0.9) 
NO 0.1 NO 0.3 2S 
NO 0.1 NO 0.3 26 
NO 0.1) NO(0.3 41 

NO (1.0 U) 0.47 JJ1.oo) 23 
NO (1.0 Ul. NO (0.3) NOl1.4) NO (0.9) 
NO (1.1 U) 0.44 J (1.00) 14 
NO (1.2 U) NOJO.3 26 

NO (1.0 U) NO 0.3 NO (1.4) NO (0.9) 
NO 0.1 NO 0.3 NO (1.4) NO (0.9) 
NO 0.1 NO 0.3 NO (S.O U) NO (0.9) 
NO 0.1 NO 0.3 NOJ1.4) NO (0.9) 
NO (0.1) NO (0.3 N01S.0 U) NO (0.9) 
NO 0.1) NO (0.3 NO (1.4) NO (0.9) 

Trichloroethene Xylene 
NO 0.3 NO (0.7 
NO (0.3 NO (0.7 
NO (0.3 NO (0.7 
NO (0.3 NO (0.7 
NO 0.3 NO (0.7 

2.6 0.S8 J (1.00) 1.2 J (2.00) 
NO 0.3 NO 0.7 
NO 0.3 NO 0.7 
NO 0.3 NO (0.7 
NO (0.3 NO (0.7 
NO (0.3 NO (0.7 
NO (0.3 NO (0.7 

1.4 NO (0.3 0.81 J (2.00) 
NO (0.3) NO (0.7J_ 

1.6 NO 0.3 NO (0.7 
NO 0.3 NO 0.7 

1.6 NO 0.3 NO 0.7 
1.3 NO 0.3 NO 0.7 
1.4 NO (0.3) NO 0.7 
2.8 NO (0.3) 1.1 J (2.00) 

NO (0.3 NO (0.7) 
2.4 NO (0.3 0.81 J (2.00) 
1.6 NO (0.3) NO(O.1l. 

NO 0.3) NO 0.7) 
NO 0.3) NO 0.7) 
NO 0.3) NO 0.7) 
NO 0.3) NO 0.7} 
NO (0.3) NO 0.7) 
NO (0.3) NO 0.7) 
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Table 10.4.5-4 (Concluded) 
Summary of SWMU 9 Confirmatory Soil Sampling VOC Analytical Results 

July 1999 
(Off-Site Laboratory) 

Sample Attributes 

Record 
ER Sample 10c 

b 
(Figures 10.4.4·1 and Sample 

Number 10.4.5.3-1) Date 
Quality Assurance/Quality Control Samples (pglL) 

602159 CCT A-09-GR-OOO-EB 7-12-99 
602159 CCT A-09-GR-000-TB 7-12-99 
602163 CCT A-09-GR-000-EB 7-13-99 
602163 CCT A-09-GR-000-TB 7-13-99 

Note: Values in bold represent detected VOCs. 

8EPA November 1986. 

b Analysis requesVchain-of-custody record. 

Sample 
Depth (ft) Acetone Chloroform 

NA 3.7 J (5.00) NO (0.7) 
NA NO 3.7 NO( 0.7) 
NA NO 3.7 NO( 0.7) 
NA NO 3.7 NO( 0.7) 

cSold portion of the Sample 10 corresponds to the sample location in Figures 10.4.4-1 and 10.4.5.3-1. 
CCTA = Central Coyote Test Area . 
OU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (Ieet). 
GR = Grab sample. 
10 = Identification. 
J = Estimated value. See Data Validation report 

VOCs (EPA Method 8260)8 (pg/kg) 

Methylene 
Ethylbenzene chloride Toluene 

NO 0.3 NO (1.2) NO 0.5 
NO 0.3 1.5 J (5.00) NO 0.5 
NO 0.3 1.3 J (5.00) NO 0.5 
NO (0.3) NO (1.2) NO 0.5) 

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. 
pg/kg = Microgram(s) per kilogram. 
pglL = Microgram(s) per liter. 
NA = Not applicable. 
NO ( ) = Not detected at or above the reported value, shown in parentheses. 
Rad = Radioactive. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
TB = Trip blank. 
U = Nondetected value. See Data Validation report. 
VCM = Voluntary corrective measure. 
VOC = Volatile organic compound. 

Trichloroethene Xylene 

NO (0.6J) NO (1.1) 
NO{0.6J} NO (1.1) 
NO (0.6) NO (1.1) 
NO (0.6) NO (1.1) 



Table 10.4.5-5 
VOC Analytical Method Detection Limits (EPA Method 8260r 

Used for SWMU 9 Confirmatory Soil Sampling 
July 1999 

(Off-Site Laboratory) 

Soil Sample MDL 
Analyte Jp~/kg) 

Acetone 10.3 
Benzene 0.5 
Bromoform 0.3 
2-Butanone 3.2 
Carbon disulfide 0.3 
Carbon tetrachloride 0.5 
Chlorobenzene 0.3 
Chlorodibromomethane 0.2 
Chloroethane 0.3 
Chloroform 0.1 
Dichlorobromomethane 0.1 
1,1-Dichloroethane 0.1 
1,2-Dichloroethane 0.2 
1,1-Dichloroethylene 0.3 
cis-1,2-Dichlorethylene 0.1 
trans-1,2-Dichloroethylene 0.1 
1,2-Dichloropropane 0.2 
cis-1,3-Dichloropropylene 0.2 
trans-1,3-Dichloropropylene 0.3 
Ethylbenzene 0.3 
2-Hexanone 2.8 
Methyl bromide 0.3 
Methyl chloride 0.2 
Methylene chloride 1.4 
4-Methyl-2-pentanone 3.1 
Styrene 0.3 
1,1,2,2-Tetrachloroethane 0.6 
Tetrachloroethylene 0.4 
Toluene 0.9 
1,1,1-Trichloroethane 0.1 
1,1,2-Trichloroethane 0.3 
Trichloroethylene 0.3 
Vinyl acetate 2.1 
Vinyl chloride 0.4 
Xylenes (total) 0.7 

aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
Jig/kg = Microgram(s) per kilogram. 
Jlg/L = Microgram(s) per liter. 
SWMU = Solid Waste Management Unit. 
vac = Volatile organic compound. 

AU7·00IWP/SNL:r4700·10.doC 10-57 

Aqueous Sample MDL 
(pg/L) 

3.7 
0.3 
0.4 
5.9 
1.8 
0.2 
0.3 
0.3 
0.3 
0.7 
0.4 
0.4 
0.2 
0.7 
0.7 
0.3 
0.2 
0.3 
0.3 
0.3 
3.2 
0.4 
0.2 
0.2 
1.6 
0.2 
0.5 
0.7 
0.5 
0.2 
0.4 
0.6 
1.8 
0.4 
1.1 

301462.249.01 07/2510011:45 AM 



7.53 to 32.5 pGi/g. Gross beta (25.5 to 34.3 pGi/g) was within the same order of magnitude of 
the site-specific range of 20.8 to 35.0 pGi/g. 

Mound 3 Samples 

As previously mentioned in Section 10.4.4.3, when a trench was cut into this feature during the 
1996 sampling event (location 029 on Figure 10.4.4-2), it was discovered to be a natural terrace 
deposit along the arroyo wall rather than an actual burial mound. Nevertheless, a sample was 
collected at the same level as the arroyo channel (Le., 3.0- to 3.5-feet below the terrace top). 
The sample was analyzed for TAL metals plus uranium, VOGs, SVOGs, HE, and radionuclides. 
The results are summarized below. 

TAL Metals plus Uranium 

Table 10.4.5-1 presents the analytical results for the TAL metals plus uranium analyses. All 
metals were below their NMED-approved background concentrations. 

Table 10.4.5-4 presents the analytical results for the VOG analysis. Xylene (3.2 J Ilglkg) was 
the only VOG compound detected in this sample. The MDLs for the VOG analysis are provided 
in Table 10.4.5-5. 

SVOGs 

Table 10.4.5-6 presents the analytical results for the SVOG analysis. No SVOG compounds 
were detected in this sample. The MDLs for the SVOG analysis are provided in Table 10.4.5-7. 

Table 10.4.5-8 presents the analytical results for the HE analysis. HMX (1,400 Ilglkg) and RDX 
(3,200 ~g/kg) were detected in this sample. This conflicts with the on-site analytical data from 
the 1996 sampling where no HE compounds were detected. The MDLs used for the HE 
analyses are provided in Table 10.4.5-9. 

Radionuclides 

Table 10.4.5-2 presents the analytical results for the gamma spectroscopy analyses. No 
isotopes were present above their respective NMED-approved background activities. 

Al/7 ·OO/wP/SNl: r4700·1 O.doc 10-58 301462.249.01 07/25100 11 :45 AM 
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Table 1 0.4.5-6 
Summary of SWMU 9 Confirmatory Soil Sampling SVOC Analytical Results 

July 1999 
(Off-Site Laboratory) 

Samele Attributes SVOCs (EPA Method 8270)3 (pglkg) 

Record 
ER Sample IOc 

(Figures 10·10.4.4·1 and Sample Sample 
Number

b 
10.4.5.3-1 ) Oate Oepth (II) 2,4,Oinitrotoluene Anthracene Benzo(a)pyrene Benzo(g,h,i)perylene 

Mound 3 soil sample (location 029) 
602159 CCTA-09-GR-029-3.0-3.5-S 7-12-99 3.0-3.5 ND(117) I NO (88 N0172) NO (81 

VCM excavation under Mound 1 samples (locations 030-{)47) 
602159 CCT A-09-GR-030-0-0.5-S 7-12-99 Q-{).5 NO (117) NO (88) NO (72) NO (81 
602159 CCTA-09-GR-030-0.5-1.0-S 7-12-99 0.5-1.0 NO (117) NO (88 NO (72) NO (81 
602159 CCTA-09-GR-031-0-0.5-S 7-12·99 0-{).5 NO (117) NO (88) NO (72) NO (81 
602159 CCTA-09-GR-031-0.5-1.0-S 7-12-99 0.5-1.0 NO (117) NO (88) NO (72) NO (81 
602159 CCTA-09-GR-032-0-0.5-S 7-12-99 0-{).5 NO (117) NO (88) NO (72) NO (81 
602159 CCTA-09-GR-032-0-0.5-0U 7-12-99 Q-{).5 440 NO (88) NO (72) NO (81 
602159 CCTA-09-GR-032-0.5-1.0-S 7-12-99 0.5-1.0 NO (117) NO (88 NO (72) NO (81) 
602159 CCTA-09-GR-033-0-0.5-S 7-12-99 0-{).5 NO (117) NO 88) NO (72) NO (81) 
602159 CCTA-09-GR-033-0.5-1.0-S 7-12-99 0.5-1.0 NO (117) NO (88) NO (72) NO (81) 
602159 CCTA-09-GR-034-0-0.5-S 7-12-99 0-{).5 NO (117) NO (88) NOJ72) 130J (333) 
602159 CCT A-09-GR-034-0.5-1.0-S 7-12-99 0.5-1.0 NO (117) NO (88) NO (72) NO (81) 
602162 CCTA-09-GR-035-0-0.5-S 7-13-99 0-{).5 NO 1117) NO 88) ND(72) NO (81 
602162 CCTA-09-GR-03S-0.5-1.0-S 7-13-99 0.5-1.0 NO (117) NO (88) NO (72) NO (81) 
602162 CCT A-09-G R-036-0-0. 5-S 7-13-99 0-{).5 NO (117) NO( 88} N0 172) NO (81 
602162 CCT A-09-GR-036-0.5-1.0-S 7-13-99 0.5-1.0 NO (117) NO( 88) NO (72) NO (81) 
602162 CCTA-09-GR-036-0.5-1.0-0U 7-13-99 0.5-1.0 NO (117) NO( 88) NO (72) NO (81 
602162 CCT A-09-G R-037 -0-0.5-S 7-13-99 Q-{).5 NO 1117) NO (88) NO (72) NO (81) 
602162 CCTA-09-GR-037-0.5-1.0-S 7-13-99 0.5-1.0 NO (117) NO (88) NO (72) NO (81 
602162 CCT A-09-GR-03S-0-0.5-S 7-13-99 0-{).5 NO(117) 720 NO (72) NO (81 
602162 CCT A-09-G R-03S-0 .5-1 .O-S 7-13-99 0.5-1.0 NO (117) NO (88) NO (72) NO (81) 
602162 CCTA-09-GR-039-0-0.5-S 7-13-99 Q-{).5 NO (117) NO (88) NO (72) NO (81) 
602162 CCTA-09-GR-039-0.5-1.0-S 7-13-99 0.5-1.0 NOl1 171 NO (88) NO (72) NO (81) 
602162 CCTA-09-GR-040-0-0.5-S 7-13-99 Q-{).5 NO (117) NO (88) NO (72) NO (81) 
602162 CCTA-09-GR-040-0.5-1.0-S 7-13-99 0.5-1.0 NO (117) NO (88) NO (72) NO (81) 
602162 CCTA-09-GR-041-0-0.5-S 7-13-99 Q-{).5 NO (117) NO (88) NO (72) NO (81) 
602162 CCTA-09-GR-041-0-0.5-0U 7-13-99 Q-{).5 NO (117) NO (88) NO (72) N0181) 
602162 CCTA-09-GR-041-0.5-1.0-S 7-13-99 0.5-1.0 NO (117) NO (S8) NO (72) NO (81) 
602162 CCT A-09-GR-042-0-0 .5-S 7-13-99 Q-{).5 NO 11171 NOJ88} NO (72) NO (81) 
602162 CCTA-09-GR-042-0.5-1.0-S 7-13-99 0.5-1.0 NO (117) NO (88) NO (72) NO (81) 
602162 CCT A-09-GR-043-0-0.5-S 7-13-99 Q-{).5 NO (117) NO (88) NO (72) NO (81) 
602162 CCTA-09-GR-043-0.5-1.0-S 7-13-99 0.5-1.0 NO l"TI NO (88} N0 172) NO (81) 

Refer to footnotes at end of table. 

Chrysene Pentachlorophenol 

NO (55) NO (57) 

NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) ND(57) 
NO (55) NO (57) 
NO (55} NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (Sst NO (57) 
NO (55) NO (57) 
NO (5S} NO (57) 
NO (55) NO (57) 
NO (55} NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55} NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
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Table 10.4.5-6 (Concluded) 
Summary of SWMU 9 Confirmatory Soil Sampling SVOC Analytical Results 

July 1999 
(Off-Site Laboratory) 

Sample Attributes 

Record 
ER Sample 10c 

(Figures 10.4.4·1 and Sample 
Numbel 10.4.5.3-1 >- Date 
602163 CCTA-09-GR-044-0-0.5-S 7-13-99 
602163 CCTA-09-GR-044-0.5-1.0-S 7-13-99 
602163 CCTA-09-GR-045-0-0.5-S 7-13-99 
602163 CCTA-09-GR-045-0-0.5-0U 7-13-99 
602163 CCTA-09-GR-045-0.5-1.0-S 7-13-99 
602163 CCTA-09-GR-046-0-0.5-S 7-13-99 
602163 CCT A-09-GR-046-0.5-1.0-S 7-13-99 
602163 CCT A-09-GR-047 -0-0.5-S 7-13-99 
602163 CCTA-09-GR-047-0.5-1.0-S 7-13-99 

Burial Pit samples (locations 048-050) 
602163 CCTA-09-GR-048-0-0.5-S 7-13-99 
602163 CCT A-09-GR-048-0.5-1.0-S 7-13-99 
602163 CCT A-09-GR-049-0-0.5-S 7-13-99 
602163 CCTA-09-GR-049-0.5-1.0-S 7·13-99 
602163 CCTA-09-GR-050-0-0.5-S 7-13-99 
602163 CCT A-09-GR-050-0.5-1.0-S 7-13-99 

Quality Assurance/Quality Control Samples (pglL) 
602159 CCT A-09-G R-OOO-EB 7-12-99 
602163 CCTA-09-GR-000-EB 7-13-99 

Note: Values in bold represent detected SVOCs. 

"EPA November 1986. 

b An~lysis requestlchain-of-custody record. 

Sample 
Depth (ft) 2,4-dinitrotoluene Anthracene 

(H). 5 NO(117) NO (88) 
0.5-1.0 NO(117) NO (88) 
0-0.5 NO (117) NO (88) 
(H).5 NO (117) NO (88) 

0.5-1.0 NO (117) NO (88) 
(H). 5 NO (117) NO (88) 

0.5-1.0 NO(117) NO (88) 
0-0.5 NO(117) NO (88) 

0.5-1.0 N01117>' NO (88) 

0-0.5 NO (117) NO (88) 
0.5-1.0 NO (117) NO (88) 
(H).5 NO (117) NO (88) 

0.5-1.0 NO(117) NO (88) 
(H). 5 NO(117) NO (88) 

0.5-1.0 NOJl17) NO (81D 

NA NO (1.4) I NO (2.3) 
NA NO (1.4) NO (2.3) 

cBold portion of the Sample 10 corresponds to the sample location in Figures 10.4.4-1 and 10.4.5.3-1. 

CCTA = Central Coyote Test Area. pgkg 
OU = Duplicate sample. pglL 

I 

SVOCs (EPA Method 8270)" (pgkg) 

Benzo(a)pyrene Benzo(g,h,i)pe~lene 

NO (72) NO (81) 
NO (72) NO (81) 
120 J (333) 110 J (333) 

NO (72) NO (81) 
NO (72) NO (81) 
NO (72) NO (81l 
NO (72) NO (81) 
NO (72) NO (81) 
NO (72l. NO (811 

NO (72)- NO (81l 
NO (72) NO (81) 
NO (72) NO (81) 
NO (72)- NO (81) 
NO (72) NO (81) 
NO (72)- NO (81) 

NO {2}. NO (2.5) 
NO (2) NO (2.5) 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 

Ch~sene Pentachlorophenol 
NO (55) 220 J (667) 
NO (55) 230 J (667) 

120 J (333) 280 J (667) 
71 J (333) 270 J(66n 
NO (55) 230 J (667) 
NO (55) NO(57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 

NO (55) NO (57) 
NO (55) NO(57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 
NO (55) NO (57) 

NO(2.2) NO (2.8) 
NO (2.2) NO (2.8) 

EB = Equipment blank. NA 
EPA = U.S. Environmental Protection Agency. NO () 
ER = Environmental Restoration. Rad 

= Not detected at or above the reported value, shown in parentheses. 
= Radioactive. 

ft = Foot (feet). S 
GR = Grab sample. SVOC 
10 = Identification. SWMU 
J ( ) = The reported value is greater than or equal to the method detection limit but VCM 

is less than the practical quantitation limit, shown in parentheses. 

= Soil sample. 
= Semivolatile organic compound. 
= Solid Waste Management Unit. 
= Voluntary corrective measure. 



Table 10.4.5-7 
SVOC Analytical Method Detection Limits (EPA Method 8270)" 

Used for SWMU 9 Confirmatory Soil Sampling 
July 1999 

(Off-Site Laboratory) 

Soil Sample MOL Aqueous Sample MOL 
Analyte (JIg/kg) (JIg/L) 

Acenaphthene 160 2.2 
Acenaphthylene 147 1.3 
Anthracene 88 2.3 
Benzo( a)anthracene 68 2.8 
Benzo(a)pyrene 72 2.0 
Benzo(b lfluoranthene 142 4.7 
Benzo(g,h,i)p~rylene 81 2.5 
Benzo(k)fluoranthene 132 2.6 
Benzoic acid 893 9.3 
Benzyl alcohol 230 2.5 
4-Bromophenyl phenyl ether 118 0.03 
Butylbenzyl phthalate 90 3.7 
4-Chloroanaline 155 1.5 
Bis(2-chloroethoxy)methane 169 2.5 
Bis(2-chloroethyl)ether 53 2.0 
Bis(2-chloroisopropyl)ether 105 0.61 
4-Chloro-3-methyl phenol 128 3.1 
2-Chloronaphthalene 173 2.4 
2-Chlorophenol 157 2.1 
4-Chlorophenyl phenyl ether 146 2.8 
Chrysene 55 2.2 
m,p-Cresol 153 1.8 
o-Cresol 63 2.1 
Dibenzo(a,h)anthracene 83 2.2 
Dibenzofuran 134 4.3 
Di-n-butylphthalate 73 2.9 
1,2-Dichlorobenzene 171 2.7 
1,3-Dichlorobenzene 129 2.5 
1 ,4-Dichlorobenzene 61 2.3 
3,3'-Dichlorobenzidine 278 4.2 
2,4-Dich lorophenol 176 1.4 
Diethylphthalate 76 2.1 
2,4-Dimethylphenol 109 6.1 
Dimethylphthalate 109 2.1 
2,4-Dinitrophenol 368 7.9 
2,4-Dinitrotoluene 117 1.4 
2,6-Dinitrotoluene 140 1.1 
Di-n-octylphthalate 174 4.2 
1 ,2-Diphenylhydrazine 57 2.3 
Bis(2-ethylhexyl)phthalate 299 3.7 
Fluoranthene 65 3.1 
Fluorene 114 2.1 

Refer to footnotes at end of table. 

ALf7·00IWP/SNU4700·10.doc 10-61 301462.249.01 07/2510011:45 AM 



Table 10.4.5-7 (Concluded) 
Summary of SVOC Analytical Method Detection Limits (EPA Method 8270) 

Used for SWMU 9 Confirmatory Soil Sampling 
July 1999 

(Off-Site Laboratory) 

Analvte 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Ideno(1,2,3-cd)pyrene 
Isophorone 
2-Methyl-4,6-dinitrophenol 
2-Methylnaphthalene 
Ncwhthalene 
m-Nitroaniline 
o-Nitroaniline 
p-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
n-Nitrosodiphenylamine 
n-Nitrosodipropylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

"EPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
jig/kg = Microgram(s) per kilogram. 
jig/L = Microgram(s) per liter. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 

AlJ1-00IWP/SNL:r4700-10.doc 

Soil Sample MOL 
(pg/kg) 

70 
153 
193 
132 
80 

146 
101 
204 
157 
83 
67 

103 
132 
181 
109 

21 
129 
57 
60 
57 
72 

186 
154 
77 

10-62 

Aqueous Sample MOL 
(pg/L) 
2.9 
3.8 
4.4 
3.4 
3.4 
2.6 
0.67 
3.2 
2.0 
1.8 
2.8 
1.0 
3.3 
2.9 
3.5 
5.0 
5.0 
2.8 
1.8 
0.8 
2.5 
2.4 
2.5 
0.96 

301462.249.01 07/25/0011 :45 AM 
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Table 10.4.5-8 
Summary of SWMU 9 Confirmatory Soil Sampling HE Analytical Results 

July 1999 
(Off-Site Laboratory) 

Sample Attributes Analyte (EPA Method 8330)" (Jig/kg) 

Record ER Sample lOc 
Sample 

b 
Sample Oepth 1,3,5· 2,4,6- 2-Amino-4,6- 4-Amino-2,6-

Number (Figures 10.4.4·1 and 10.4.5.3·1) Oate (ft) Trinitrobenzene Trinitrotoluene 2,6-0initrotoluene dinitrotoluene dinitrotoluene 
Mound 3 soil sample (location 029) 
602159 CCTA-09-GR-029-3.0-3.5-S 7-12·99 I 3.0-3.5 NO (6.6) I NO (5.7 NO (6.5) NO (6.6) NO (5.5) 

VCM excavation under Mound 1 samples (locations 030-047) 
602159 CCTA-09-GR-030·0-0.5-S 7-12-99 0.0-0.5 NO (6.6) NO (5.7 NO (6.5) NO (6.6) NO (5.5) 
602159 CCTA-09-GR-030·0.5-1.0-S 7-12-99 0.5-1.0 NO (6.6) NO (5.7) NO (6.5) NO (6.6) NO (5.5) 
602159 CCTA-09-GR-031-0-0.5-S 7-12·99 0.0-0.5 NO (6.6) NO (5.7) NO (6.5) NO (6.6) NO (5.5) 
602159 CCTA-09·GR-031-0.5-1.0-S 7-12-99 0.5-1.0 NO (6.6 NO(5.7 NO (6.5) NO (6.6) NO (5.5) 
602159 CCTA-09-GR-032-0·0.5-S 7-12·99 0.0-0.5 NO (6.6) NO (5.7) NO (6.5) NO (6.6) NO (5.5) 
602159 CCTA-09·GR-032-0-0.5-0U 7-12-99 0.0-0.5 NO (6.6) NO (5.7 NOI6.S) NO (6.6) NO (5.5) 
602159 CCTA-09-GR-032-0.5-1.0-S 7-12-99 0.5-1.0 NO (6.6) NO (5.7 NO (6.5) NO (6.6) NO (5.5) 
602159 CCTA-09-GR-033·0-0.5-S 7-12-99 0.0-0.5 NO (6.6 NO (5.7 NO 16.5) NO (6.6) NO (5.5) 
602159 CCTA-09·GR-033-0.5-1.0-S 7-12-99 0.5-1.0 NO (6.6) NO(5.7 NO (6.5) ND16.6) NO (5.5). 
602159 CCTA-09·GR·034-0-0.5-S 7-12·99 0.0-0.5 NO (6.6) NO (5.7) NO (6.5) NO (6.6) NO (5.5) 
602159 CCTA-09·GR-034-0.5-1.0-S 7-12·99 0.5-1.0 NO (6.6) NO (5.7 NO (6.5) NO (6.6) NO (5.5) 
602162 CCT A-09-GR-035-0-0.5-S 7-12-99 0.0-0.5 NO (6.6) NO (5.7 NO (6.5) NO (6.6) NO (5.5) 
602162 CCTA-09-GR-035-0.5-1.0-S 7-12-99 0.5-1.0 NO (6.6 NO (5.7 NO (6.5) NO (6.6) NO (5.5) 
602162 CCTA-09-GR-036-0-0.5-S 7-12-99 0.0-0.5 NO (6.6 NO (5.7) NO (6.S) NO (6.6) NO (5.5L 
602162 CCTA-09-GR-036-0.5-1.0-S 7-12-99 0.5-1.0 NO (6.6) NO (5.7 NoT6.S) NO (6.6) NO (5.5) 
602162 CCT A-09-GR-036-0.5-1.0-0U 7-13-99 0.5-1.0 NO (6.6) NO (5.7 NOI6.Sf NO (6.6) NO (5.5) 
602162 CCTA-09-GR-037-0-0.5-S 7-13-99 0.0-0.5 NO (6.6) 1,400 160 480 500 
602162 CCTA-09-GR-037-0.5-1.0-S 7-13-99 0.5-1.0 NO (6.6 2,000 NO (6.5) 440 460 
602162 CCTA-09-GR-038-0-0.5-S 7-13-99 0.0-0.5 670 18,000 NO (6.5) 840 1,000 
602162 CCT A-09-GR-038-0.5-1.0-S 7-13-99 0.5-1.0 510 15,000 NoT6.S) 590 760 
602162 CCTA-09-GR-039-0-0.5-S 7-13-99 0.0-0.5 NO (6.6) NO (5.7 NoT6.5) NO (6.6) NO (5.5) 
602162 CCT A-09-GR-039-0.5-1.0-S 7-13-99 0.5-1.0 NO (6.6) ND(5.7 NO (6.5) NO (6.6) NO (5.5) 
602162 CCTA-09-GR-040-0-0.5-S 7-13-99 0.0-0.5 NO (6.6) 130 No16.Sf NO (6.6) NO (5.5) 
602162 CCTA-09-GR-040-0.5-1.0-S 7-13-99 0.5-1.0 NO (6.6) 170 NO (6.5) 170 140 

VCM excavation under Mount 1 samples (locations 030-047) 
602162 CCT A-09-GR-041-0-0.S-S 7-13-99 0.0-0.5 NO (6.6) NO (5.7) NO (6.5) NO (6.6) NO (5.5) 
602162 CCTA-09-GR-041-0-0.S-0U 7-13-99 0.0-0.5 NO (6.6 NO (5.7 NO (6.5) NO (6.6) NO (5.5) 
602162 CCTA-09-GR-041-0.5-1.0-S 7-13-99 0.5-1.0 NO (6.6) 170 NO (6.5) NO (6.6) NO (5.5) 
602162 CCT A-09-GR-042-0-0.5-S 7-13-99 0.0-0.5 NO (6.6 250J NO (6.5) 150J 140J 
602162 CCTA-09-GR-042-0.5-1.0-S 7-13-99 0.5-1.0 NO (6.6 NoT5.7 NO (6.5) NO (6.6) NO (5.5) 
602162 CCTA-09-GR-043-0-0.5-S 7-13-99 0.0-0.5 NO (6.6 NO (5.7 NO (6.5) NO (6.6) NO (5.5) 
602162 CCTA-09-GR-043-0.5-1.0-S 7-13-99 0.5-1.0 NO 16.6 NO (5.7 NOI6.5\ NO (6.6) NO (5.5). 
602163 CCTA-09-GR-044-0-0.5-S 7-13-99 0.0-0.5 NO (6.6) 880 NO (6.5) 830 640 

Refer to footnotes at end of table. 

HMX ROX 

1,400 3,200 

NO (5.3) NO (9.7) 
NO (5.3) NO (9.7) 
NO (5.3) NO (9.7) 
NO (5.3) NO (9.7) 
NO (5.3) NO (9.7) 
NO (5.3) NO (9.7) 
NO (5.3) NO (9.7) 

140 1,000 
NO (5.3) NO (9.7) 
NO (5.3) NO (9.7) 
NO (5.3) NO (9.7) 

100 J 93 J 
NO (5.3 J) 120 J 

540J 1,400J 
300J 310J 
450J 550J 
890J 1,000 J 

1,800 J 2,400 J 
730J 18,000 J 
180J 800J 

NO (5.3J) NO (9.7 J) 
NO (5.3J) NO (9.7 J) 

480J 2,400J 
940J 26,000J 

1,100 J 4,200 J 
1,100 2,800 
270J 1,100 J 

6,200 J 6,700J 
1,100J 2,100 J 

160J 110 J 
NO (5.3 J) NO (9.7 J) 

1,100 J 2,900 
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Table 10.4.5-8 (Concluded) 
Summary of SWMU 9 Confirmatory Soil Sampling HE Analytical Results 

July 1999 

Sample Attributes 

Record ER Sample 10c Sample 
Number

b 
(Figures 10.4.4-1 and 10.4.5.3-1) Date 

602163 CCT A-09-GR-044-0.5-1.0-S 7-13-99 
602163 CCT A-09-G R-04S-0-0.5-S 7-13-99 
602163 CCTA-09-GR-04S-0-0.5-0U 7-13-99 
602163 CCT A-09-GR-04S-0.5-1.0-S 7-13-99 
602163 CCTA-09-GR-046-0-0.5-S 7·13-99 
602163 CCTA-09-GR-046-0.5-1.0-S 7-13-99 
602163 CCT A-09-GR-047 -0-0.5·5 7-13-99 
602163 CCTA-09-GR-047-0.5-1.0-S 7-13-99 

Burial Pit samples (locations 048-050) 
602163 CCTA-09-GR-04S-O-0.5-S 7-13-99 
602163 CCTA-09-GR·04S-0.5-1.0-S 7-13-99 
602163 CCT A-09·GR-049-0-0.5-S 7-13-99 
602163 CCTA-09-GR-049-0.5·1-S 7-13-99 
602163 CCTA-09-GR-OSO-0-0.5-S 7-13-99 
602163 CCTA-09-GR-OSO-0.5-1-S 7-13-99 

Quality Assurance/Quality Control Samples (JIglL) 
602159 CCTA-09-GR-000-EB 7-12-99 
602163 CCTA-09-GR-OOO-EB 7-13-99 

Note: Values in bold represent detected HE analytes. 

"EPA November 1986. 

b Analysis requestlchain-of-custody record. 

(Off-Site Laboratory) 

Sample 
Depth 1,3,5-

(ft) trinitrobenzene 2,4,6-trinitrotoluene 
0.5-1.0 NO (6.6) 17,000 
0.0-0.5 NO (6.6) 1,SOO 
0.0-0.5 ND(6.6) 1,200 
0.5-1.0 NO (6.6) 990 
0.0-0.5 NO (6.6) NO (5.7) 
0.5-1.0 NO (6.6) NO (5.7) 
0.0-0.5 NO (6.6) NO( 5.7) 
0.5-1.0 NO (6.6) NO( 5.7) 

0.0-0.5 NO (6.6) NO (5.7) 
0.5-1.0 NO (6.6) NO (5.7) 
0.0-0.5 NO (6.6) NO (5.7) 
0.5-1.0 NO (6.6) NO (5.7) 
0.0-0.5 NO (6.6) NO (5.7) 
0.5-1.0 NO (6.6) NO (5.7) 

NA NO (0.021) NO (0.029) 
NA NO (0.021) NOjO.029} 

cBold portion of the Sample 10 corresponds to the sample location in Figures 10.4.4-1 and 10.4.5.3-1. 

HE (EPA Method 8330)" (JIglkg) 

2-amino-4,6-
2,6-dinitrotoluene dinitrotoluene 

NO (6.5 710 
NO (6.5 S70 
NO (6.5 740 
NO (6.5) 160 
NO (6.5) NO (6.6) 
NO (6.S) NO (6.6) 
NO (6.5) NO (6.6) 
NO (6.5 NO (6.6) 

NO (6.5) NO (6.6) 
NO (6.5 NO (6.6) 
NO (6.S NO (6.6) 
NO (6.5 NO (6.6) 
NO (6.5 NO (6.6) 
NO (6.5) NO (6.6) 

I NO (0.043) I NOjO.019} 
NOJO.043) NO (0.019) 

4-amino-2,6-
dinitrotoluene 

630 
460 
630 
130 

NO (5.5) 
NO (5.5) 
NO (5.5) 
NO (5.5) 

NO (5.5) 
NO (5.5) 
NO (5.5) 
NO (5.5) 
NO (5.5) 
NO (5.5) 

NO (0.02) 
0.22 

CCTA = Central Coyote Test Area. J 
OU = Duplicate sample. Jlglkg 

= Estimated value. See Data Validation report. 
= Microgram(s) per kilogram. 

EB = Equipment blank. Jlg/L = Microgram(s) per liter. 
EPA = U.S. Environmental Protection Agency. NA = Not applicable. 

HMX ROX 
1,200 J 2,200 
1,100J 1,600 
2,700J 1,300 
1,100J 2,400 

NO (5.3 J) 92 
1S0J 660 

1,SOO J NO 9.7) 
ND(5.3 J) NO 9.7) 

NO (5.3 J) NO 9.7) 
NO (5.3J) NO 9.7) 
NO (5.3J) NO 9.7 
NO (5.3J) NO 9.7 
NO (5.3J) NO 9.7 
NO (5.3J) NO (9.7) 

NO (0.046) I NO (0.018) 
NO (0.046) I NO (0.018) 

ER = Environmental Restoration. NO ( ) 
ft = Foot (feet). ROX 

= Not detected at or above the reported value, shown in parentheses. 
= 1,3,5-Trinitro-1,3,5-triazacyclohexane. 

GR = Grab sample. 5 
HE = High explosive(s). SWMU 
HMX = 1 ,3,5,7-Tetranitro-l,3,5,7-tetrazacyclooctane. VCM 
10 = Identification. 

= Soil sample. 
= Solid Waste Management Unit. 
= Voluntary corrective measure. 



Table 10.4.5-9 
HE Analytical Method Detection Limits (EPA Method 8330)8 

Used for SWMU 9 Confirmatory Soil Sampling 
July 1999 

(Off-Site Laboratory) 

Soil Sample MOL Aqueous Sample MOL 
AnaMe (J.tg/kg) J~g/Q 

1,3-0introbenzene 4.1 0.02 
2-Amino-4,6-dintrotoluene 6.6 0.019 
4-Amino-2,6-dinitrotoluene 5.5 0.02 
2,4-0initrotoluene 6.2 0.014 
2,6-0initrotoluene 6.5 0.043 
HMX 5.3 0.046 
Nitrobenzene 5.2 0.016 
m-Nitrotoluene 11 0.031 
o-Nitrotoluene 7.8 0.024 

I p-Nitrotoluene 11 0.034 
ROX 9.7 0.018 
Tetryl 7.5 0.022 
1,3,5-Trinitrobenzene 6.6 0.021 
2,4,6-T rin itrotol uene 5.7 0.029 

aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = 1 ,3,5,7-Tetranitro-1 ,3,5,7-tetrazacyclooctane. 
MOL = Method detection limit. 
Jig/kg = Microgram(s) per kilogram. 
Jlg/L = Microgram(s) per liter. 
ROX = 1 ,3,5-Trinitro-1 ,3,5-triazacyclohexane. 
SWMU = Solid Waste Management Unit. 
Tetryl = 2,4,6-Trinitrophenylmethylnitramine. 
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Gross Alpha/Gross Beta 

Table 10.4.5-3 presents the analytical results for the gross alpha/gross beta analyses. Gross 
alpha (15.6 pCi/g) was within the same order of magnitude as the site-specific range of 7.53 to 
32.5 pCi/g. Gross beta (27.5 pCi/g) was within the same order of magnitude as the site-specific 
range of 20.8 to 35.0 pCVg. 

VCM Excavation at Mound 1 Samples 

Forty soil samples, including four duplicates, were collected at 18 locations in the VCM 
excavation at the south end of Mound 1 (locations 030 to 047 on Figure 10.4.5.3-1). The 
samples were analyzed for TAL metals plus uranium, VOCs, SVOCs, HE, and radionuclides. 
The results are summarized below. 

TAL Metals Plus Uranium 

Table 10.4.5-1 presents the analytical results for the TAL metals plus uranium analyses. Eleven 
metals were detected at concentrations above the NMED-approved background limit. The 
results are summarized below. 

Barium (50.4 to 209 J mg/kg) exceeded the NMED-approved background of 130 mglkg in 15 
samples from nine locations. Cadmium (ND [0.019] to 1.90 mglkg) exceeded the NMED
approved background of 0.9 mglkg in three samples from three locations. Chromium (5.42 to 
21.8 mg/kg) exceeded the NMED-approved background of 17.3 mglkg in one sample from 
location 034, and in both samples and one duplicate at location 045. Cobalt (3.22 to 5.70 
mg/kg) exceeded the NMED-approved background of 5.2 mg/kg in thirteen samples from eight 
locations. Copper (7.66 to 536 J mg/kg) exceeded the NMED-approved background of 
15.4 mg/kg in 21 samples from 12 locations. Lead (4.62 to 126 mg/kg) exceeded the NMED
approved background of 21.4 mg/kg in 17 samples from 10 locations. Mercury (ND [0.00225-
0.0333] to 0.296 mg/kg) exceeded the NMED-approved background of <0.1 mglkg in three 
samples from two locations. Nickel (6.28 to 14.1 J mg/kg) exceeded the NMED-approved 
background of 11 .5 mg/kg in seven samples from five locations. Uranium (0.613 to 19.5 mglkg) 
exceeded the NMED-approved background of 3.42 mglkg in 27 samples from 14 of the 18 
locations. Vanadium (9.75 to 23.6 mglkg) exceeded the NMED-approved background 
concentration of 20.4 mg/kg in eight samples and one duplicate from four locations. Zinc (24.5 
to 288 mg/kg) exceeded the NMED-approved background concentration of 62 mg/kg in twenty 
samples from twelve locations. 

The antimony results were rejected during data validation for the 20 samples collected from 
locations 035-043. However, the number of nondetects and low concentrations that were 
detected in these samples probably indicate that this metal is not present in concentrations 
above the NMED-approved background concentration. 

Table 10.4.5-4 presents the analytical results for the VOC analyses. Acetone (13 J J..lg/kg) was 
detected in the 0.0- to 0.5-foot sample at location 037. Chloroform (0.51 J and 0.97 J J..lglkg was 
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detected in two samples (locations 039 and 040). Ethylbenzene (0.44 J to 0.S2 J Jlg/kg) was 
detected in three samples (locations 040, 046, and 047). Methylene chloride (14 to 44 Jlg/kg) 
was detected in 13 samples from 8 locations (033, 03S, 038, 040, 044, 04S, 046, and 047). 
Toluene (1.1 to 2.8 Jlglkg) was detected in 13 samples from 9 locations (032, 033, 037, 040, 
043, 044, 04S, 046, and 047). Trichloroethlene (0.S8 J Jlglkg) was only detected in the 0.0- to 
O.S-foot sample from location 039. Xylene (0.81 J to 4.1 J Jlglkg) was detected in nine samples 
from seven locations (032, 033, 037, 040, 043, 046, and 047). The MDLs used for the VOC 
analyses are provided in Table 10.4.S-S. 

SVOCs 

Table 10.4.5-6 presents the analytical results for the SVOC analyses. A total of six SVOC 
analytes were detected in these samples. 2,4-Dinitrotoluene (440 Jlglkg) was detected in the 
0.0- to 0.5-foot duplicate sample at location 032. Anthracene (720 Jlglkg) and was detected in 
the 0.0- to 0.5-foot sample at location 038. Benzo(a)pyrene (120 J Jlglkg) was detected in the 
0.0- to 0.5-foot sample at location 04S. Benzo(g,h,i)perylene (130 J and 110 J Jlglkg) was 
detected in the 0.0- to O.S-foot sample at location 034 and the 0.0- to O.S-foot sample from 
location 045. Chrysene (120 J and 71 J Jlg/kg) was detected in the 0.0- to O.S-foot sample and 
duplicate at location 04S. Pentachlorophenol (220 J to 280 J Jlg/kg) was detected in the four 
sample and duplicate collected at locations 044 and 04S. The MDLs used for the SVOC 
analyses are presented in Table 10.4.S-7. 

Table 10.4.5-8 presents the analytical results for the HE analyses. A total of seven HE 
compounds were detected in these samples. 1 ,3,S-Trinitrobenzene (670 and S1 0 Jlglkg) was 
detected in both samples from location 038. 2,4,6-Tinitrotoluene (130 to 18,000 Jlg/kg) was 
detected in 12 samples and one duplicate from seven locations (037, 038, 040, 041,042,044, 
and 045). 2,6-Dinitrotoluene (160 Jlg/kg) was detected in the 0.0- to O.S-foot sample from 
location 037. Both 2-amino-2,6-dinitrotoluene (150 J to 840 Jl9/kg) and 4-amino-2,6-
dinitrotoluene (130 J to 1,000 Jl9/kg) were detected in 10 samples and one duplicate from six 
locations (037, 038, 040, 042, 044, and 04S). HMX (100 J to 6,200 J Jlg/kg) was detected in 21 
samples and three duplicates from 13 of the 18 locations under the former mound. RDX (92 to 
26,000 J Jlg/kg) was detected in 22 samples and 3 three duplicates from 12 of the 18 locations 
under the former mound. The MDLs used for the HE analyses are provided in Table 10.4.S-9. 

Radionuclides 

Table 10.4.5-2 presents the analytical results for the gamma spectroscopy analyses. 
Uranium-235 (ND [9.12 E-02] to 3.15E-01 pCi/g) exceeded the 1.8E-01 pCi/g NMED-approved 
background activity in five samples from five locations (038, 039, 042, 044, and 047). 
Uranium-238 (ND [4.62E-01] to 4.56E+00 pCi/g) exceeded the NMED-approved background 
activity of 1.4E+00 pCi/g in 16 samples and 3 duplicates from 11 locations (033, 034, 036, 040, 
041, 042, 043, 044, 045, 046, and 047). Thorium-232 (ND [1.13E-01 to 1.08E+00 pCi/g) only 
exceeded the NMED-approved background activity of 1.01 E+OO in the O.S- to 1.0-foot sample 
from location 047. Cesium-137 (ND [1.48E-02] to 3.20E-01 pCi/g) exceeded the 
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NMED-approved background activity of 7.9E-02 pCi/g in five samples and two duplicates from 
five locations (032, 033, 034, 045, and 047). 

Gross Alpha/Gross Beta 

Table 10.4.5-3 presents the analytical results for the gross alpha /gross beta analyses. Gross 
alpha (9.01 to 26.4 pCi/g) was within the same order of magnitude as the site-specific range of 
7.53 to 32.5 pCi/g. Gross beta (21.9 to 49.4 pCi/g) was within the same order of magnitude as 
the site-specific range of 20.8 to 35.0 pCi/g. 

Burial Pit Samples 

This small burial pit was discovered 10 feet east of Mound 1 and was excavated during the June 
1998 portion of the VCM. It contained DU-contaminated test debris from a depth of about 1 to 
3 feet below grade. Six samples were collected at 3 locations in the burial pit northeast of the 
former Mound 1 excavation (locations 048-050 on Figure 10.4.5.3-1). The samples were 
analyzed for TAL metals plus uranium, VOCs, SVOCs, HE, and radionuclides. The results are 
summarized below. 

TAL Metals Plus Uranium 

Table 10.4.5-1 presents the analytical results for the TAL metals plus uranium analyses. 
Beryllium (0.452 J to 0.653 mg/kg) exceeded the NMED-approved background concentration of 
0.65 mg/kg in the 0.5- to 1.0-foot sample from location 049. Nickel (9.30 to 11.9 mg/kg) also 
exceeded the NMED-approved background concentration of 11.5 mg/kg in this same sample. 
In the 0.0- to 0.5- and 0.5- to 1.0-foot samples at location 049, cobalt (4.68 to 5.66 mg/kg), 
copper (10.7 to 33.3 mg/kg), and lead (14.4 to 29.2 mg/kg) exceeded their NMED-approved 
background concentrations of 5.2, 15.4, and 21.4 mg/kg. Uranium (4.61 to 14.1 mg/kg) 
exceeded the NMED-approved background concentration of 3.42 mg/kg in all six samples from 
the three locations (048, 049, and 050). 

Table 10.4.5-4 presents the analytical results for the VOC analysis. No VOCs were detected in 
any of the burial pit samples. The MDLs for the VOC analysis are provided in Table 10.4.5-5. 

SVOCs 

Table 10.4.5-6 presents the analytical results for the SVOC analysis. No SVOC compounds 
were detected in any of the burial pit samples. The MDLs for the SVOC analysis are provided in 
Table 10.4.5-7. 
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Table 10.4.5-8 presents the analytical results for the HE analysis. No HE compounds were 
detected in any of the burial pit samples. The MDLs used for the HE analyses are provided in 
Table 10.4.5-9. 

Radionuclides 

Table 10.4.5-2 presents the analytical results for the gamma spectroscopy analyses. 
Uranium-238 (ND [5.98E-01] to 4.92E+00 pCi/g) exceeded the NMED-approved background 
activity of 1.4E+00 pCi/g in three samples from two locations (048 and 049). Cesium-137 
(2.85E-02 to 1.34E-01 pCi/g) exceeded the NMED-approved background activity of 
7.9E-02 pCi/g in the 0.0- to 0.5 and 0.5- to 1.0-foot samples from location 049. 

Gross Alpha/Gross Beta 

Table 10.4.5-3 presents the analytical results for the gross alpha/gross beta analyses. Gross 
alpha (13 to 23.8 pCi/g) was within the same order of magnitude as the site-specific range of 
7.53 to 32.5 pCi/g. Gross beta (30.2 to 45 pCi/g) was within the same order of magnitude as 
the site-specific range of 20.8 to 35.0 pCi/g. 

10.4.5.4 Data Quality 

10.4.5.4. 1 Quality Assurance/Quality Control Results 

All off-site samples were processed at state-certified laboratories using accepted contract 
laboratory program protocols and EPA methods for Level III data generation. The on-site 
SNUNM RPSD Laboratory used acceptable EPA methods and sufficient QA/QC procedures to 
produce acceptable data for site characterization. 

Soil Pile Samples 

Tables B-1, B-3, B-6, B-9, B-11, and B-13 (Annex B) present the analytical results for the 
QA/QC samples collected during the soil pile sampling at SWMU 9. 

Because the objective of the soil pile sampling was to collect data for waste characterization, 
QA/QC samples were limited to one equipment blank (EB) and two trip blanks (TBs). However, 
three duplicate samples were collected in the May 2000 resampling of the soil piles for HE. EB 
samples were analyzed off site for metals, VOCs, SVOCs, HE, gamma spectroscopy, and 
tritium. Two gamma spectroscopy EB samples were analyzed on site at the SNUNM RPSD 
Laboratory for site characterization and sample release to off-site laboratories. Two TB 
samples were analyzed off site for VOCs. 

Metal concentrations in the EB sample were either below detection limits or were low estimated 
(J) values (Table B-1, Annex B). No VOCs were detected in the EB sample or the two TB 
samples (Table B-3, Annex B). No SVOCs were detected in the EB sample (Table B-6, 
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Annex B). No HE compounds were detected in the EB sample (Table B-9, Annex B). No 
radionuclides were detected in either the gamma spectroscopy or tritium analyses (Tables 8-11 
and B-13, respectively, Annex B). 

For the May 2000 HE sample analyses, matrix interferences related to the heterogeneity of the 
samples were the probable cause for low matrix spike and matrix spike duplicate recoveries and 
variability in the duplicate sample results. Laboratory control samples and duplicates also 
experienced low recoveries and, as a result, many tetryl results were qualified as "UJ" and some 
HMX results were qualified "J" during data validation. 

Because of the higher analytical precision in the isotopic analysis for uranium-238, uranium-235, 
uranium-234, and thorium-232 in the soil pile samples, the isotopic results for these four 
isotopes were used in the risk assessment rather than the gamma spectroscopy results. 

1999 RFI Confirmatory Samples 

TAL Metals plus Uranium 

Table 10.4.5-1 presents the analytical results for the metals QA/QC results collected during the 
1999 RFI confirmatory sampling at SWMU 9. The analytical results include arroyo sediment 
background, arroyo sediment, samples from the VCM excavation (under former Mound 1), and 
equipment blanks. Six duplicate soil samples were collected. Two equipment blanks were 
collected, one per day of sampling. Analysis of the EBs yielded one uranium detection 
(0.000131 J mglL) and two zinc detections (0.0154 and 0.00641 mglL). The detections were 
not high enough to invalidate or qualify the soil data. 

Table 10.4.5-10 presents the relative percent difference (RPD) results for the TAL metals plus 
uranium analyses performed for the six duplicate soil samples. RPDs were only calculated for 
detections and were not calculated for results that were qualified "J" during data validation. As a 
result, RPDs were not calculated for either silver or thallium. All other metals had at least one 
RPD value. The following list includes the RPDs for those metals for which only one value 
could be calculated: antimony (0.03), beryllium (0.016), and mercury (0.0269). Other RPDs 
ranged from 0.05 to 0.73 for arsenic, 1.0 to 13 for barium, 0.031 to 0.179 for cadmium, 0.19 to 
2.04 for chromium, 0.02 to 1.53 for cobalt, 0.4 to 4.4 for copper, 0.59 to 9.0 for lead, 3 to 45 for 
manganese, 0.23 to 3.04 for nickel, 0.026 to 0.11 for selenium, 0.19 to 3.2 for uranium, 0.1 to 
3.8 for vanadium, and 1.3 to 7.6 for zinc. 

Table 10.4.5-4 presents the analytical results for VOCs in the QA/QC samples that were 
collected during the RFI sampling of SWMU 9. Five duplicate soil samples, two EBs, and two 
TBs were collected and analyzed. Acetone was detected in one E8 sample and methylene 
chloride was detected in one EB and one TB sample. 

The 0.0- to 0.5-foot duplicate soil sample from location 032 did not contain the toluene 
(1.4 /lg/kg) or xylene (3.3 J /lglkg) found in the "normal" sample. The 0.0- to 0.5-foot 
sample and duplicate from location 045 did contain comparable amounts of methylene chloride 
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Record. 
Number 
602158 

602158 

602159 

602162 

602162 

602163 

Record. 
Number 
602158 

602158 

602159 

602162 

602162 

602163 

Table 10.4.5-10 
Summary of SWMU 9 Field Duplicate Relative Percent Differences 

Confirmatory Soil Sampling 
July 1999 

(Off-Site Laboratory) 

Sample Attributes Relative Percent Difference 
ER Sample IDb Sample 

(Figures 10.4.4-1 and 10.4.5.3-1) Depth (ft) Antimony Arsenic Barium Beryllium Cadmium Chromium 
CCTA-09-GR-004-0-0.5-S 0-0.5 NC 36.2 38.3 NC NC 47.8 
CCT A-09-GR-004-0-0.5-DU 
CCTA-09-GR-007-0-0.5-S 0-0.5 NC 25.0 26.8 NC NC 47.6 
CCT A-09-GR-007 -0-0.5-DU 
CCTA-09-GR-032-0-0.5-S 0-0.5 NC 6.1 0.9 NC NC 2.0 
CCT A-09-GR-032-0-0.5-DU 
CCT A-09-GR-036-0.5-1.0-S 0.5-1.0 NC 29.0 0.0 NC NC 22.5 
CCT A-09-GR-036-0.5-1.0-DU 
CCTA-09-GR-041-0-0.5-S 0-0.5 NC 1.4 7.6 NC 5.0 3.2 
CCT A-09-G R-041-0-0.5-DU 
CCT A-09-GR-04S-0-0.5-S 0-0.5 4.5 3.1 8.0 2.9 18.8 19.6 
CCT A-09-GR-04S-0-0.5-DU 

Sample Attributes Relative Percent Difference 

ER Sample ID 
b 

Sample 
(Figures 10.4.4-1 and 10.4.5.3-1) Depth (ft) Mercury Nickel Selenium Silver Thallium Uranium 

CCT A-09-GR-004-0-0.5-S 0-0.5 NC 30.7 NC NC NC 19.1 
CCTA-09-GR-004-0-0.5-DU 
CCT A-09-GR-007 -0-0.5-S 0-0.5 NC 35.9 NC NC NC 48.5 
CCT A-09-GR-007 -0-0.5-DU 
CCTA-09-GR-032-0-0.5-S 0-0.5 NC 2.5 NC NC NC 6.1 
CCTA-09-GR-032-0-0.5-DU 
CCTA-09-GR-036-0.5-1.0-S 0.5-1.0 NC 35.8 17.8 NC NC 35.1 
CCT A-09-GR-036-0.5-1.0-DU 
CCT A-09-GR-041-0-0.5-S 0-0.5 NC 2.4 5.7 NC NC 7.5 
CCT A-09-GR-041-0-0.5-DU 
CCT A-09-GR-04S-0-0.5-S 0-0.5 125.4 4.0 29.4 NC NC 19.4 
CCTA-09-GR-04S-0-0.S-DU 

• Analysis requestlchain-of-custody record. 

bBold portion of the Sample ID corresponds to the sample location in Figures 10.4.4-1 and 10.4.5.3-1. 

Cobalt Copper Lead Manganese 
26.1 36.7 7.5 19.2 

31.6 26.1 33.6 32.3 

0.4 3.6 10.8 1.3 

33.0 189.7 57.0 36.2 

0.7 19.3 3.2 6.4 

6.3 8.8 8.6 3.6 

Vanadium Zinc 
27.5 13.3 

29.1 28.6 

0.6 3.7 

19.1 130.7 

1.2 4.5 

8.4 10.7 

CCTA = Central Coyote Test Area. ft = Foot (feet). NC = Not calculated for non detected results or laboratory estimated values. 
DU = Duplicate sample. GR = Grab sample. S = Soil sample. 
ER = Environmental Restoration. ID = Identification. SWMU = Solid Waste Management Unit. 



(25 versus 26 J..lglkg) and toluene (1.6 versus 1.3 J..lg/kg). No VOCs were detected in the other 
duplicate sample pairs. 

SVOCs 

Table 10.4.5-6 presents the analytical results for SVOCs in the QA/QC samples that were 
collected during the RFI sampling of SWMU 9. Four duplicate soil samples and two EBs were 
collected and analyzed. 

2,4-Dinitrotoluene (440 J..lglkg) was detected only in the duplicate 0.0- to 0.5-foot sample from 
location 032, and not in the "normal" sample. The duplicate 0.0- to 0.5-foot sample from 
location 045 contained chrysene and pentachlorophenol, while the normal sample also 
contained benzo(a)pyrene and benzo(g,h,i)perylene. No SVOCs were detected in the other 
duplicate soil pairs or in the EBs. 

Table 10.4.5-8 presents the analytical results for HE in the QA/QC samples that were collected 
during the RFI sampling of SWMU 9. Four duplicate soil samples and two EBs were collected 
and analyzed. 

Similar concentrations of HMX and RDX were detected in the sample and duplicate pairs from 
location 036 (0.5- to 1.0-foot depth) and location 041 (0.0- to 0.5-foot depth). Five SVOCs at 
similar concentrations were detected in the 0.0- to 0.5-foot duplicate pair from location 045. 
One HE compound (4-amino-2,6-dinitrotoluene; 0.22 J..lg/L) was detected in one EB. 

Radionuclides 

Table 10.4.5-2 presents the analytical results for gamma spectroscopy analyses in the QA/QC 
samples that were collected during the RFI sampling of SWMU 9. Six duplicate soil samples 
and two EBs were collected and analyzed at the SNL on-site laboratory. 

No elevated activities were measured in the 0.0- to 0.5-foot duplicate pair from location 007. 
Cesium-137 was petected in the duplicate 0.0- to 0.5-foot sample from location 032 and 045. 
Uranium-238 was only detected in the duplicate 0.5- to 1.0-foot sample from location 036, 041, 
and 045. Similar concentrations of cesium-137 and! or uranium-238 were detected in the three 
duplicate pairs. No elevated activities were measured in the EBs. 

Gross Alpha/Gross Beta 

Table 10.4.5-3 presents the analytical results for the gross alpha/gross beta analyses in the 
QA/QC samples that were collected during the RFI sampling of SWMU 9. Six duplicate soil 
samples and two EBs were collected and analyzed. 

Results were similar for all the duplicate pairs. Low levels of activity were detected in both EBs. 
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10.4.5.5 Data Validation 

All off-site laboratory results were reviewed and verified/validated according to "Data 
VerificationNalidation Level3-DV-3," in Attachment C of the Technical Operating Procedure 
94-03, Rev. 0 (SNUNM July 1994) or "Data Validation Procedure for Chemical and 
Radiochemical Data," in SNUNM Environmental Restoration Project Administrative Operating 
Procedure (AOP) 00-03, Rev. 0 (SNUNM December 1999). In addition, SNUNM 
Department 7713 (RPSD Laboratory) reviewed all gamma spectroscopy results according to 
"Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNUNM July 
1996). Annex C contains the off-site data validation reports for SWMU 9 soil piles and Annex D 
contains the off-site data validation reports for SWMU 9 confirmatory sampling. 

10.5 Site Conceptual Model 

The site conceptual model for SWMU 9 is based upon the residual COCs identified in the soil 
samples for the surface, near-surface, and subsurface of the burial site/open dump. This 
section summarizes the nature and extent of contamination and the environmental fate of the 
COCs. 

10.5.1 Nature and Extent of Contamination 

The potential COCs at SWMU 9 are metals, VOCs, SVOCs, HE, and radionuclides resulting 
from waste disposal practices (burial) of debris at the site. Metal and radionuclide COCs were 
determined by comparing sample results to background concentrations and activities 
established for the Coyote Test Field Area (Dinwiddie September 1997). Any metal or 
radionuclide found to exceed background in any sample was considered to be a potential COC 
for the site. Metal COCs included 18 of the 20 TAL metals (Table 10.4.5-11). VOC COCs 
included acetone, chloroform, ethylbenzene, methylene chloride, toluene, trichloroethylene, and 
xylene. SVOC COCs included 2,5-dinitrotoluene, anthracene, benzo(a}pyrene, 
benzo(g,h,i)perylene, chrysene, and pentachlorophenol. HE COCs included 1,3,5-
trinitrobenzene, 2,4,6,-trinitrotoluene, 2-amino-4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene, 
HMX, and RDX. Radionuclide COCs included cobalt-60, cesium-137, thorium-232, 
uranium-234, uranium-235, and uranium-238. 

Table 10.4.5-11 summarizes the COCs and the locations where metals and radionuclides 
exceeded background and VOCs, SVOCs, and HE compounds were detected. Confirmatory 
samples were collected from areas within SWMU 9 where potential releases to the environment 
could have occurred, and from the soil piles which will be redeposited back on the site. Twenty
six samples were collected from the 13 soil piles. Seven samples, including one duplicate, were 
collected in the arroyo channel downstream from Mound 3. One sample was collected under 
Mound 3. Forty samples, including four duplicates, were collected in the VCM excavation at the 
south end of Mound 1. Six samples were collected in the burial pit. 
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COC Type 
Metals 

. Number of Samples 
a 

38 environmental, 
2 duplicates 
82 environmental, 
5 duplicates 

80 environmental, 
5 duplicates 

82 environmental, 
5 duplicates 
80 environmental, 
5 duplicates 
82 environmental, 
5 duplicates 

80 environmental, 
5 duplicates 

Table 10.4.5-11 
Summary of COCs for SWMU 9 

Maximum 
Background 

LimiVCoyote Test Maximum 
COCs Greater Field

b 
(mglkg, Concentration 

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

Antimony 3.9 1.91 J 

Arsenic 5.6 4.89 

Barium 130 209J 

Beryllium 0.65 0.653 
Cadmium 0.9 2.78 

Chromium 17.3 28.4 

Cobalt 5.2 8.61 

Copper 15.4 536J 

Lead 21.4 126 

Manganese NA 409 

Mercury <0.1 2.09 

Nickel 11.5 14.9 

Average Sampling 

Concentration 
c Locations Where 

(mglkg, except Background 

where noted) Concentration Exceeded
d 

0.468 (All samples with detections 
below background value) 

3.19 (All samples below background 
value) 

111 19 samples above background 
value 

0.440 CCTA-09-GR-049-0.5-1.0-S 
0.52 12 samples above background 

value 
11.4 CCT A-09-VCM-Pile9-N 

CCTA-09-VCM-Pile11-S 
CCT A-09-VCM-Pile 12-N 
CCTA-09-GR-034-0-0.5-S 
CCTA-09-GR-045-0-0.5-S 
CCTA-09-GR-045-0-0.5-DU 
CCTA-09-GR-045-0.5-1.0-S 

4.8 24 samples above background 
value 

33.7 39 samples above background 
value 

22.6 32 samples above background 
value 

244.6 (All samples below background 
value) 

0.0542 CCT A-09-VCM-Pile 7-S 
CCTA-09-GR-045-0.5-1.0-S 
CCTA-09-GR-047-0-0.5-S 
CCTA-09-GR-047-0.5-1.0-S 

10.1 13 samples above background 
value 
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COC Type 
Metals (cont.) 

VOCs 

SVOCs 

Number of Samples 
82 environmental, 
5 duplicates 

80 environmental, 
5 duplicates 
80 environmental, 
5 duplicates 

80 environmental, 
5 duplicates 

80 environmental, 
4 duplicates 

I Refer to footnotes at end of table. 

a 

Table 10.4.5-11 (Continued) 
Summary of COCs for SWMU 9 

Maximum 
Background 

LimiVCoyote Test Maximum 
COCs Greater Field

b 
(mg/kg, Concentration 

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

Selenium <1 1.08 

Silver <1 0.458 J 

Thallium <1.1 NO (0.221) 

Uranium 3.42 19.5 J 

Vanadium 20.4 24.6 

Zinc 62 354 

Acetone NA 13 J pg/kg 

Chloroform NA 0.97 J pg/kg 

Ethylbenzene NA 0.52 J pg/kg 

Methylene chloride NA 44pg/kg 
Toluene NA 2.8pglkg 
T richloroethene NA 0.58 J pglkg 
Xylene NA 6.1 pg/kg 
2,4-Dinitrotoluene NA 440pglkg 

Anthracene NA 1100pg/kg 

Average Sampling 
Concentration 

c Locations Where 

(mg/kg, except Background 
where noted) Concentration Exceeded

d 

0.553 CCT A-09-VCM-Pile9-N 

0.137 (All samples below background 
value) 

0.221 (All samples below background 
value) 

6.17 54 samples above background 
value 

17.0 15 samples above background 
value 

90 42 samples above background 
value 

9.7 pg/kg CCTA-09-GR-037 -0-0.5-S 

0.43 pg/kg CCT A-09-GR-039-0.5-1.0-S 
CCTA-09-GR-040-0-0.5-S 

0.30pg/kg CCTA-09-GR-008-0-0.5-S 
CCTA-09-GR-040-0-0.5-S 
CCT A-09-GR-046-0-0.5-S 
CCTA-09-GR-047 -0-0.5-S 

6.8pg/kg Detected in 16 samples 
0.98pg/kg Detected in 13 samples 
0.30pg/kg CCT A-09-GR-040-0-0.5-S 
0.96pg/kg Detected in 11 samples 
143 pg/kg CCTA-09-GR-032-0-0.5-DU 

112 pg/kg CCTA-09-GR-038-0-0.5-S 
CCT A-09-VCM-Pile 12-N 
CCT A-09-VCM-Pile 12-S 
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COC Type Number of Samples 
a 

SVOCs (contd.) 80 environmental, 
4 duplicates 

HE 82 environmental, 
7 duplicates 

Radionuclides 36 environmental, 
9 splits 
90 environmental, 
5 duplicates, 
9 splits 
80 environmental, 
5 duplicates 

Refer to footnotes at end of table. 

Table 10.4.5-11 (Continued) 
Summary of COCs for SWMU 9 

Maximum 
Background 

Limit/Coyote Test Maximum 
COCs Greater Field

b 
(mg/kg, Concentration 

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

Benzo(a)pyrene NA 120 J pg/kg 

Benzo(g,h,i)perylene NA 130 J pg/kg 

Chrysene NA 120 J pg/kg 

Pentachlorophenol NA 280 J pg/kg 

1,3,5-Trinitrobenzene NA 670 pg/kg 

2,4,6-Trinitrotoluene NA 18,000 Jig/kg 
2,6-Dinitrotoluene NA 160 pglkg 
2-Amino-4,6- NA 3,680 Jlg/kg 
dinitrotoluene 
4-Amino-2,6- NA 2,290 pglkg 
dinitrotoluene 
HMX NA 6,200 J pg/kg 
RDX NA 26,000 J pg/kg 
Cobalt-60 NA 1.1 pCi/g 

Cesium-137 0.079 pCi/g' 0.8 pCi/g 

Thorium-232 1.01 pCi/g' 1.95 pCi/g 
(Isotopic) 

Average Sampling 
Concentration 

c Locations Where 

(mg/kg except, Background 

where noted) Concentration Exceeded
d 

79 pg/kg CCTA-09-GR-045-0-0.5-S 

105 pg/kg CCT A-09-GR-034-0-0.5-S 
CCT A-09-GR-045-0-0.5-S 

61pglkg CCT A-09-GR-045-0-0.5-S 
CCTA-09-GR-045-0-0.5-DU 

95 pg/kg CCT A-09-GR-044-0-0.5-S 
CCT A-09-GR-044-0.5-1.0-S 
CCT A-09-GR-045-0-0.5-S 
CCTA-09-GR-045-0-0.5-DU 
CCTA-09-GR-045-0.5-1.0-S 

26 pg/kg CCT A-09-GR-038-0-0.5-S 
CCTA-09-GR-038-0.5-1.0-S 
CCTA-09-VCM-Pile12-N 
CCT A-09-VCM-Pile 12-DU 

836 Jig/kg Detected in 24 samples 
11.2 pg/kg CCT A-09-GR-037 -0-0.5-S 
199 Jig/kg Detected in 24 samples 

148 pg/kg Detected in 22 samples 

851 Jig/kg Detected in 53 samples 
2,731 Jlg/kg Detected in 52 samples 

Not calculated
8 NA 

Not calculated
8 36 samples above backgrOl mrl 

value 

Not calculated
e 11 samples above background 

value 



COC TYRe Number of Samples 
a 

Radionuclides 116 environmental, 
(contd.) 5 duplicates, 

9 splits 

8 environmental, 
2 dupJicates 
54 environmental, 
5 duplicates 

Table 10.4.5-11 (Continued) 
Summary of COCs for SWMU 9 

Maximum 
Background 

Limit/Coyote Test Maximum 
COCs Greater Field

b 
(mg/kg, Concentration 

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

Uranium-234 
(Isotopic) 

1.6 pCi/g 2.51 pCi/g 

Uranium-235 0.18 pCi/g 0.360 pCi/g 
. (Isotopic) 
Uranium-238 1.4 pCi/g' 5.84 pCi/g 
(Isotopic) 
Tritium NA 721 pCi/L 

Gross Alpha NA 26.4 pCi/g 

Gross Beta NA 49.4 pCi/g 

"Number of samples does not include background samples. 

Average 
Concentration 

c 

(mg/kg, except 
where noted) 

Not calculated
8 

Not calculated
8 

Not calculated
8 

Not calculated
8 

Not calculated
8 

Not calculated
8 

bFrom Dinwiddie September 1997. The minimum background concentration/activity between surface and subsurface is reported. 

Sampling 
Locations Where 

Background 
Concentration Exceeded

d 

CCT A-09-VCM-Pile 1-N 
CCT A-09-VCM-Pile2-N 
CCT A-09-VCM-Pile2-S 
CCT A-09-VCM-Pile 7-S 
CCT A-09-VCM-Pile8-S 
CCT A-09-VCM-Pile9-N 
CCT A-09-VCM-Pile9-S 
CCTA-09-VCM-Pile11-N 
CCT A-09-VCM-Pile 13-S 
CCTA-09-VCM-Pile2-N 
CCTA-09-VCM-Pile8-S 
26 samples above background 
value 
NA 

NA 

NA 

CAverage concentration includes a/l samples, excluding background. For nondetect results, the detection limit is used to calculate the average. 
dMetal and radionuclide samples include nondetect results where the DL or the MDA exceeds the approved background concentration. Organic samples include 
a/l detected results. 
e An average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetectable activities. 

'Southwest background activities are presented when Coyote Test Field background activities are not available. 
CCTA = Central Coyote Test Area. NA = Not applicable. 
COC = Constituent of concern. ND ( ) = Not detected above the detection limit, shown in parentheses. 
DL = Detection limit. pCi/g = Picocurie(s) per gram. 
DU = Duplicate sample. pCi/L = Picocurie(s) per liter. 
GR = Grab sample. Pile-N = North of pile. 
HMX = 1,3,5,7-Tetranitro-1 ,3,5,7 -tetrazacyclooctane. Pile-S = South of pile. 
J = Estimated value. RDX = 1,3,5-Trinitro-1.3,5-triazacyclohexane. 
JIg/kg = Microgram(s) per kilogram. SWMU = Solid waste management unit. 
MDA = Minimum detectable activity. S = Soil sample. 
mg/kg = Milligram(s) per kilogram. VCM = Voluntary corrective measure. 



10.5.2 Environmental Fate 

The primary source for COCs was the disposal of wastes and debris associated with unknown 
testing activities in the Schoolhouse Mesa Test Area. Available information indicates that 
SWMU 9 was used as an unregulated dump site. Mound 1 received the majority of the waste 
materials, while Mound 2 was an isolated pile of debris in the arroyo channel. Mound 3 was a 
natural terrace deposit on the south side of the arroyo channel with debris scattered on its 
surface. All debris associated with Mounds 2 and 3 was removed during the VCM at Mound 1. 

Based upon the nature and extent of contamination at the site (Section 10.5.1), the VCM 
excavation at the south end of Mound 1 contains metals, HE, VOC, SVOC, and radionuclide 
COCs in the surface and near-surface soil. The burial pit contains metals and radionuclides. 
The soil piles contain metals, VOCs, SVOCs, HE, and radionuclides. One VOC analyte and HE 
compounds were detected in the Mound 3 sample. Two VOCs were detected in one arroyo 
sediment sample. 

Because a VCM has removed the primary source materials (debris and radionuclides), only 
secondary sources of COCs remain at the site in the form of residual metals, VOCs, SVOCs, 
HE, and radionuclides in the surface and subsurface soils. The secondary release mechanisms 
at SWMU 9 are suspension and or dissolution of COCs in surface-water runoff and percolation 
through the soil, direct contact with soil (radionuclides only), VOC vapor emanations, dust 
emissions, and uptake of COCs in the soil by biota (Figure 10.5.2-1). The depth to groundwater 
at the site is approximately 95 feet bgs, and the vadose zone is comprised of relatively 
impermeable carbonate-rich soil horizons and impermeable carbonate-cemented horizons 
(SNUNM March 1995). In addition, high-partitioning coefficients and low mobility in the 
transporting medium would enhance dilution of the COC concentrations. As a result, the nature 
and extent of COCs as defined in this NFA proposal does not render groundwater a viable 
contaminant pathway. The pathways to receptors are surface water, soil water, air, and soil. 
Biota also provides a pathway through food chain transfers. Annex E, Section V, provides 
additional discussion of the fate and transport of COGs at SWMU 9. 

SWMU 9 is along the floor and bankS of an unnamed arroyo that flows west and eventually joins 
Tijeras Arroyo. Only during intense local rainfall or heavy rainfall in the headwaters of the 
arroyo could runoff actively erode the site. Therefore, surface-water is considered a possible 
release mechanism. 

The current land use for SWMU 9 is industrial. The future land use for SWMU 9 is also 
industrial (DOE and USAF March 1996); therefore, the potential human receptor at the site is an 
industrial worker. For all applicable pathways, the exposure route for the industrial worker is 
dermal contact, external irradiation, and ingestion/inhalation. Ingestion of soil, external 
irradiation from soil, and ingestion/inhalation of air are considered the major exposure routes for 
the industrial worker. Potential ecological receptors include plants and wildlife at the site. 
Uptake of COCs through direct contact with soil is considered to be the major exposure route for 
plants. Exposures in wildlife can result from the ingestion of COCs through food chain transfers 
and the incidental ingestion of soil from the site. Annex E, Section V, provides additional 
discussion of the exposure routes and receptors at SWMU 9. 

AlJ7-00IWP/SNL:r4700-10.doc 10-78 301462.249.01 7/25100 11:45 AM 



Primary 
Contaminant 

Sourcesa 

Debris in Mound 1 
and 

In Arroyo Channel 

• Major Exposure 
o Minor Exposure 

301462.249.01.000/A27 

Primary 
Release 

Mechanism 

Secondary 
Sources 

Soil 

Metals: Ba, Be, Cd, Cr, Co, Cu, 
Pb, Hg, Ni, Se, Ag, Th, U, V, Zn 

Radionuclides: Cs-137, 
Co-60, Th-232, U-234, 

Secondary 
Release 

Mechanism 

Surface Run-off 
Total Suspended 

r--- Solids/T otal 
Dissolved Solids 

,....------, 
Releases of U-235 U-238 Tritium (H-3) -

Hazardous Liquid r-- " 1------, 1 Vapor Phase 1 
Emanations or VOCs: Chloroform, Ethylbenzene, -

Solids Methylene Chloride, Toluene, 
Trichloroethene, Xylene 

LEGEND 

Explosives: 1,3,5-Trinitrobenzene, 
2,4,6-Trinitrobenzene, 
2,6-Dinitrobenzene, 
2-Amino-4,6-Dinitrotoluene, 
4-Amino-2,6-Dinitrotoluene, 
HMX, RDX 

SVOCs: 2,4-Dinitrotoluene, 
Anthrance, Benzo(a)pyrene, 
Benzo(g,h,i)perylene, 
Chrysene, Pentachlorophenol 

a Primary Source activities no 
longer conducted. 

b For Flora, ingestion = uptake 
C Pathway not applicable to human receptors 

1 ______ 1 

I Dust ~ I Emissions 

Direct 

Uptake ~ Biota 
and Foo Chain 

Transfers 

Figure 10.5.2-1 

Pathways Exposure 
to Path 

Receptors 

I I Dermal Contact 
Water 

I J Ingestion b 

I I Dermal Contact 

I 
Air 

I Ingestion b
/ 

Inhalation 

Dermal Contact 

I 
Soil r-- External 

I Irradiation 

Ingestion 
b 

I Biota C Ingestion/Uptake 
I 

Conceptual Model Flow Diagram for SWMU 9, Burial Site/Open Dump 

Potential 
Receptors 

Incimial Biota 
Worker 

Adull I:z:. auna 

0 0 

0 0 

0 0 

• 0 

0 0 

• • 
• • 
0 • 



10.6 Site Assessments 

The site assessment process for SWMU 9 includes risk screening assessments followed by 
baseline risk assessments (as required) for both human health and ecological risk. This section 
briefly summarizes the site assessment results. Annex E describes the assessment in detail. 

10.6.1 Summary 

The site assessment concludes that SWMU 9 does not have the potential to affect human 
health under an industrial land-use scenario. After considering the uncertainties associated with 
the available data and modeling assumptions, ecological risks associated with SWMU 9 were 
found to be low. Section 10.6.2 describes the site screening assessments and Annex E 
provides details of the site assessment. 

10.6.2 Screening Assessments 

Risk screening assessments were performed for both human health risk and ecological risk for 
SWMU 9. This section summarizes the risk screening assessments. 

10.6.2.1 Human Health 

SWMU 9 has been recommended for industrial land-use (DOE and USAF March 1996). 
Because COCs are present in concentrations or activities greater than background levels, it was 
necessary to perform a human health risk analysis for the site. Besides COC metals, this 
assessment included any VOCs, SVOCs, or HE compounds detected above their reporting 
limits and any radionuclide compounds detected above background levels and/or MDAs. The 
risk assessment process evaluates quantitatively the potential adverse human health effects 
caused by COCs in the site's soil. The Risk Screening Assessment calculated the hazard index 
(HI) and excess cancer risk for an industrial land-use setting. The excess cancer risk from 
nonradiological COCs and radiological COCs is not additive (EPA 1989). 

In summary, the HI calculated for SWMU 9 nonradiological COCs for an industrial land-use 
setting is 0.1, which is less than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). Incremental risk is determined by subtracting risk associated with 
background from potential nonradiological COC risk. The incremental HI is 0.1. The total 
excess cancer risk for SWMU 9 nonradiological COCs for an industrial land-use setting is 
4E-06, which is slightly above the acceptable risk value provided by the NMED (NMED March 
1998). Guidance from the NMED indicates that excess lifetime risk of developing cancer by an 
individual must be less than the 1 E-06 for Class A and B carcinogens and less than 1 E-05 for 
Class C carcinogens. The incremental cancer risk for SWMU 9 is 3.83E-06. Although the 
excess cancer risk was above proposed guidelines, the excess cancer risk was conservatively 
estimated through use of maximum concentrations of the detected COCs. Because the site 
was adequately characterized, average concentrations would be more representative of actual 
site conditions. If the upper 95-percent confidence limit of the mean concentration of the 
organic risk drivers is used in place of the maximum concentration, the total excess cancer risk 
is reduced to 9.67E-07, and the incremental excess cancer risk is calculated to be 9.66E-07, 
both within proposed guidelines. 
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The incremental total effective dose equivalent for radionuclides for an industrial land-use 
setting for SWMU 9 is 3.5 millirems (mrem)/year (yr), which is significantly less than the 
recommended dose limit of 15 mrern/yrfound in EPA's OSWER Directive No. 9200.4-18 (EPA 
1997a) and reflected in a document entitled "Sandia National Laboratories/New Mexico 
Environmental Restoration Project-RESRAD Input parameter Assumptions and Justification" 
(SNUNM February 1998). The incremental excess cancer risk values calculated from naturally 
occurring radiation and from intakes considered background concentration values. 

The residential land-use scenario for this site are provided only for comparison in the Risk 
Screening Assessment (Annex E). This report concludes that SWMU 9 does not have the 
potential to affect human health under an industrial land-use scenario. 

10.6.2.2 Ecological 

An ecological risk assessment that corresponds with the screening procedures in the EPA's 
Ecological Risk Assessment Guidance for Superfund (EPA 1997b) was performed as set forth 
by the NMED Risk-Based Decision Tree (NMED March 1998). An early step in the evaluation is 
comparing COC concentrations and identifying potentially bioaccumulative constituents (see 
Annex E, Section VII). This methodology also requires developing a site conceptual model and 
a food web model as well as selecting ecological receptors. Each of these items is presented in 
the "Predictive Ecologi~al Risk Assessment Methodology for SNUNM ER Program, Sandia 
National Laboratories/New Mexico" (IT July 1998) and will not be duplicated here. The screen 
also includes estimations of exposure and ecological risk. 

Tables 15, 16, 17, and 18 of Annex E present 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 1 were originally predicted; however, closer 
examination of the exposure assumptions revealed an overestimation of risk attributable 
primarily to exposure concentration (maximum COC concentration was used in estimating risk), 
exposure setting (area use factors of one were assumed), background risk, and using detection 
limits as exposure concentrations. Based upon an evaluation of these uncertainties, ecological 
risks associated with this site are expected to be low. 

10.6.3 Baseline Risk Assessments 

10.6.3.1 Human Health 

Based upon the fact that human health results of the screening assessment summarized in 
Section 10.6.2 indicate that SWMU 9 does not have potential to affect human health under an 
industrial land-use setting, a baseline human health risk assessment is not required for 
SWMU 9. 

AU7·00IWP/SNL:r4700-10.doc 10-82 301462.249.01 7/25100 11:45 AM 



10.6.3.2 Ecological 

Based upon the fact that ecological results of the screening assessment summarized in 
Section 10.6.2 indicate that SWMU 9 has low ecological risk, a baseline ecological risk 
assessment is not required for SWMU 9. 

10.6.4 Other Applicable Assessments 

A Surface Water Assessment was conducted at SWMU 9 in September 1998. The surface 
water assessment guidance was developed jointly by Los Alamos National Laboratory and the 
NMED Surface Water Quality Bureau (LANL August 1998). The assessment evaluated the 
potential for erosion from SWMU 9. SWMU 9 received a score of 67.5 indicating that it has a 
high erosion potential, primarily due to its location on the banks and floor of the unnamed arroyo 
that crosses the site. 

10.7 No Further Action Proposal 

10.7.1 Rationale 

Based upon field investigation data and the human health risk assessment analysis, an NFA is 
being recommended for SWMU 9 because no COCs were present at concentration levels 
considered hazardous to human health for an industrial land-use scenario. 

10.7.2 Criterion 

Based upon the evidence provided above, SWMU 9 is proposed for an NFA decision in 
conformance with Criterion 5, which states that ''The SWMU/AOC has been characterized or 
remediated in accordance with current applicable state or federal regulations and that available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 
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Table A-1 
Summary of SWMU 9 RFI Soil Sampling RCRA Metals and Beryllium Analytical Results 

June 1996 
(Off-Site Laboratory) 

a 
Sample Attributes Metals (EPA Method 601017(00) (m\¥kg) 

Record c 
b ER Sample 10 Date Sample 

Number (Figures 10.4.4-1 and 10.4.4-2) Sampled Oepth(ft) 

05279 CCTA-09-GR-003-0-0.5-SS 6-11-96 0.(}-{).5 

05279 CCTA-09-GR-005-0.5-1.0-SS 6-11-96 0.5-1.0 

05279 CCTA-09-GR-OOS-0-0.5-SS 6-11-96 0.(}-{).5 

05345 CCTA-09-GR-014-3.0-SS 6-11-96 3 

05345 CCT A-09-GR-019-5.0-SS 6-11-96 5 

05345 CCTA-09-GR-024-4.0-0 6-11-96 4 

05345 CCTA-09-GR-02S-2.0-SS 6-11-96 2 

Background Soil Concentrations-Coyote Test Field 
d 

Note: Values in bold exceed background soil concentrations. 
a 
EPA November 1986. 

b 
Analysis requesVchain-of-custody record. 

c 

Arsenic Barium 

4.0 150 

2.2 . 33J (39) 

3.1 67 

4.6 130 

4.4 130 

4.3 l00J 

3.3 46 

5.6 130 

Bold portion of the Sample 10 corresponds to sample location in Figures 10.4.4-1 and 10.4.4-2 . 

Beryllium 

0.50 J (0.98) 

NO (0.20) 

0.26 J (0.97) 

0.59 J (0.99) 

O.44J (1.0) 

0.57 J (0.98) 

0.25 J (1.0) 

0.65 

dOinwiddie September 1997. The minimum background concentration between surface and subsurface is reported. 
CCTA = Central Coyote Test Area. 
o = Debris sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Fool (feet). 
GR = Grab sample. 
10 = Identification. 

Cadmium Chromium 

NO (0.59) 14 

NO (0.59) 3.0 

NO (0.58) 13 

NO (0.60) 16 

NO (O.SO) 14 

NO (0.59) 16 

NO (O.SO) 8.0 

<1 17.3 

J ( ) = The reported value is greater than or equal 10 the method detection limil bul is less than the reporting limit, shown in parentheses. 
J = Estimated value. See Data Validation repor!. 
m\¥kg = Milligram(s) per kilogram. 
NO ( ) = Not detected above the reported value, shown in parentheses. 
RCRA = Resource Conservation and Recovery Act 
RFI = RCRA facility investigation. 
SS = Soil sample. 
SWMU = Solid Waste Management Unit. 

Lead 

9.0 

4.6 

7.3 

9.2 

6.4 

25 

9.5 

21.4 

Mercury 

NO (0.10J) 

NO (0.091 J) 

NO (0.095J) 

NO (0.091 J) 

NO (0.10J) 

NO (0.10J) 

NO (0.10J) 

<0.1 

Selenium Silver 

NO (0.79) NO (0.20) 

NO (0.79) NO (0.20) 

NO (0.78) NO (0.19) 

ND(0.79) NO (0.20) 

NO (0.80) NO (0.20) 

NO (0.78) NO (O.20J) 

NO (O.SO) NO (0.20) 

<1 <1 
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Table A-2 
Summary of SWMU 9 RFI Soil Sampling TCLP RCRA Metals Analytical Results 

June 1996 
(Off-Site Laboratory) . 

Sample Attributes 

Record C 

b ER Sample 10 Oate Sample 
Number (Figure 10.4.4-2) Sampled Oepth(It) Arsenic Barium 

05345 CCTA-09-GR-Ol0-2.0-0 6-11-96 2 0.11 1.3 J (2.0) 

05345 CCT A-09-GR-011-2.0-0 6-11-96 2 NO (0.030) 2.9 

05345 CCTA-09-GR-012-2.0-0 6-11·96 2 NO /0.030) 2.5 

05345 CCT A-09-GR-016-3.0-0 6-11-96 3 NO (0.030) 2.6 

05345 CCT A-09-GR-017 -3.0-0 6-11-96 3 NO (0.030) 2.6 

05345 CCTA-09-GR-018-2.5-0 6-11-96 2.5 NO (0.030) 2.7 

05345 CCTA-09-GR-022-2.5-0 6-11-96 2.5 NO /0.030) 1.9 J (2.0) 

05345 CCTA-09-GR-023-3.0-0 6-11-96 3 NO /0.030) 1.6 J (2.0) 

05345 CCT A-09-GR-024-4. 0-0 6-11-96 4 NO (0.030). 1.7 J /2.0) 
Maximum Concentration of Contaminants for the Toxicity 

d 
Characteristic 5.0 100.0 

8 
EPA November 1986. 

b 
Analysis requestlchain-of-custody record. 

cBold portion of the Sample 10 corresponds to the sample location in Figure 10.4.4-2. 

d 40 CFR §261.24, Table 1, Maximum Concentration of Conlaminants for the Toxicity Characteristic. 
CCTA = Central Coyote Test Area. 
CFR = Code of Federal Regulations. 
o = Debris sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR . = Grab sample. 
10 = Identification. 

a 
Metals (EPA 601(17000) (rn¢.) 

Cadmium Chromium Lead 

NO (0.030) NO (0.040) NO (0.020) 

NO (0.030) NO (0.040) NO (0.020) 

NO (0.030) NO (0.040) NO (0.020) 

NO (0.030) NO (0.040) 0.044 

NO (0.030) NO (0.040) NO (0.020) 

NO (0.030) NO (0.040) NO (0.020) 

NO (0.030) NO (0.040) NO (0.020) 

NO (0.030) NO (0.040) NO (0.020) 

NO /0.030) NO /0.040) NO (0.020) 

1.0 5.0 5.0 

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/L = Milligram(s) per liter. 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
RFI = RCRA Facility Investigation. 
RCRA = Resource Conservation and Recovery Act. 
SWMU = Solid Waste Management Unit. 
TCLP = Toxicity Characteristic Leaching Procedure. 

Mercury 
NO (0.040) 

NO (0.040) 

NO (0.040) 

NO (0.040) 

NO (0.040) 

NO (0.040) 

NO (0.040) 

NO (0.040) 

NO (0.040) 

0.2 

Selenium Silver 

0.024J (0.10) NO (0.0020) 

0.023J (0.10) NO (0.0020) 

0.011 J (0.10) NO (0.0020) 

NO (0.010) ND(0.002Q} 

0.021 J (0.10) NO (0.00201 

0.018J (0.10) NO (0.0020) 

NO (0.010) NO (0.0020) 

0.015 J (0.10) NO (0.0020) 

0.016 J /0.10) NO /0.0020) 

1.0 5.0 



Table A-3 
Summary of SWMU 9 RFI Soil Sampling voe Analytical Results 

June 1996 
(Off-Site Laboratory) 

Sample Attributes Analyte (EPA Method 8260)8 Vig/kg) 
Record ER Sample 10c Date 

Number
b 

. (Figure 10.4.4-2) Sal1}Qled 
05345 CCT A-09-GR-024-4.0-0 6-10-96 

Quality Assurance/Quality Control Samples Vigil) 

05345 CCTA-09-GR-000-EB-T 6-10-96 
05345 CCT A-09-GR-000-EB-B 6-10-96 
05345 CCT A-09-GR-000-TB 6-10-96 

Note: Values in bold represent detected VOCs. 
aEPA November 1986. 

b Analysis requestlchain-of-custody record. 

Sample 
Oej)thlftl Acetone 

4.0 NO (3.0) 

NA NO (4.0) 

NA NO (4.0) 

NA S.7J(10) 

cSold portion of the sample 10 corresponds to sample location in Figure 10.4.4-2. 
CCTA = Central Coyote Test Area. 
o = Debris sample. 
EB-B = Equipment blank, backhoe. 
EB-T = Equipment blank, tools. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
10 = Identification. 

T etrachloroethene 

4.2 JJ5.01 

NOJ1.01 
N011.01 
NO (1.0) 

J ( ) = The reported value is greater than or equal to the method detection limit but is less than the reporting 
limit, shown in parentheses. 

pg/l = Microgram(s) per liter. 
pg/kg = Microgram(s) per kilogram. 
NA = Not applicable. 
NO () = Not detected above the method detection limit, shown in parentheses. 
RCRA = Resource Conservation and Recovery Act. 
RFI = RCRA facility investigation. 
SWMU = Solid Waste Management Unit. 
TB = Trip blank. 
VOC = Volatile organic compound. 
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Table A-4 
voe Analytical Method Detection Limits (EPA Method 8260t 

Used for SWMU 9 RFI Soil Sampling 
June 1996 

(Off-Site Laboratory) 

Soil Aqueous 
Sample MOL Sample MOL 

Analyte (,ug/kg) (PglL) 
Acetone 3.0 4.0 
Benzene 1.0 1.0 
Bromodichloromethane 1.0 1.0 
Bromoform 1.0 1.0 
Bromomethane 2.0 3.0 
2-Butanone 2.0 2.0 
Carbon disulfide 1.0 1.0 
Carbon tetrachloride 1.0 1.0 
Chlorobenzene 1.0 1.0 
Chlorodibromomethane 1.0 1.0 
Chloroethane 1.0 3.0 
2-Chloroethyl vinyl ether 1.0 2.0 
Chloroform 1.0 1.0 
Chloromethane 1.0 2.0 
Dibromochloromethane 1.0 1.0 
1,2-Dichlorobenzene 1.0 1.0 
1,3-Dichlorobenzene 1.0 1.0 
1 A-Dichlorobenzene 1.0 1.0 
Dichlorobromomethane 1.0 1.0 
1,1-Dichloroethane 1.0 1.0 
1 ,2-Dichloroethane 1.0 1.0 
1 ,1-Dichloroethene 1.0 1.0 
cis-1,2-Dichlorethene 1.0 1.0 
trans-1,2-Dichloroethene 1.0 1.0 
1,2-Dichloropropane 1.0 1.0 
cis-1 ,3-Dichloropropene 2.0 1.0 
trans-1,3-Dichloropropene 2.0 1.0 
Ethylbenzene 1.0 1.0 
2-Hexanone 3.0 2.0 
Methylene chloride 1.0 1.0 
4-Methyl-2-pentanone 5.0 2.0 
Styrene 1.0 1.0 
1,1,2,2-Tetrachloroethane 1.0 1.0 
Tetrachloroethene 1.0 1.0 
Toluene 2.0 1.0 
1,1 ,1-Trichloroethane 1.0 1.0 
1 ,1 ,2-T rich loroethane 2.0 1.0 
T richloroethene 1.0 1.0 
T richlorofluoromethane 1.0 1.0 
Vinyl acetate 1.0 2.0 

Refer to footnotes at end of table. 
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Table A-4 (Concluded) 
VOC Analytical Method Detection Limits (EPA Method 8260)a 

Used for SWMU 9 RFI Soil Sampling 
June 1996 

(Off-Site Laboratory) 

Soil 
Sample MOL 

Analyte (pg/kg) 
Vinyl chloride 2.0 
m,p-Xylene 2.0 
o-Xylene 1.0 

BEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
JIg/kg = Microgram(s) per kilogram. 
MOL = Method detection limit. 
pg/L = Microgram(s) per liter. 
RCRA = Resource Conservation and Recovery Act. 
RFI = RCRA facility investigation. 
vec = Volatile organic compound. 
SWMU = Solid Waste Management Unit. 
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Aqueous 
Sample MOL 

(pg/L) 
3.0 
2.0 
1.0 
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Record 

Table A-5 
Summary of SWMU 9 RFI Soil Sampling SVOC Analytical Results 

June 1996 
(Off-Site Laboratory) 

Sample Attributes Analyte (EPA Method 8270)a (pglkg) 

ER Sample IOc 
Sample Bis(2-

Oate Oepth Benzoic ethylhexyl) Oi-n-
Number

b 
(Figures 10.4.4-1 and 10.4.4-2) Sampled (tt) Acid phthalate butylphthalate 

05279 CCT A-09-GR-007 -0-0.5-SS 6-11-96 
05279 CCT A-09-GR-007 -0.5-1.0-SS 6-11-96 
05279 CCT A-09-GR-008-0-0.5-SS 6-11-96 
05279 CCTA-09-GR-008-0.5-1.0-SS 6-11-96 
05279 CCTA-09-GR-009-0-0.5-SS 6-11-96 
05279 CCT A-09-GR-009-0.5-1.0-SS 6-11-96 
05345 CCT A-09-GR-013-3.0-SS 6-11-96 
05345 CCT A-09-GR-014-3.0-SS 6-11-96 
05345 CCTA-09-GR-01S-4.0-SS 6-11-96 
05345 CCTA-09-GR-01S-4.0-0U 6-11-96 
05345 CCT A-09-GR-019-5.0-SS 6-11-96 
05345 CCTA-09-GR-020-4.0-SS 6-11-96 
05345 CCTA-09-GR-021-3.0-SS 6-11-96 
05345 CCTA-09-GR-02S-6.0-SS 6-10-96 
05345 CCTA-09-GR-02S-6.0-0U 6-10-96 
05345 CCT A-09-GR-026-7 .O-SS 6-10-96 
05345 CCT A-09-GR-027 -5.0-SS 6-10-96 
05345 CCT A-09-GR-028-2.0-SS 6-11-96 
05345 CCT A-09-GR-029-3.0-SS 6-11-96 

Quality Assurance/Quality Control Samples (pg/L) 

05279 CCT A-09-000-EB 6-11-96 
05345 CCT A-09-000-EB-T 6-10-96 
05345 CCT A-09-000-EB-B 6-10-96 

Note: Values in bold represent detected SVOCs. 
aEPA November 1986. 

b Analysis requesVchain-of-custody record. 

0.0-0.5 NO (730) NO (310) 
0.5-1.0 NO (730) NO (310) 
0.0-0.5 NO (730) NO (310) 
0.5-1.0 NO (730) NO (310) 
0.0-0.5 NO (730) NO (310) 
0.5-1.0 NO (730) NO (310) 

3.0 NO (730) NO (310) 
3.0 NO (730) NO (310) 
4.0 NO (730) NO (310) 
4.0 NO (730) NO (310) 
5.0 NO (730) NO (310) 
4.0 NO (730) NO (310) 
3.0 NO (730) NO (310) 
6.0 NO (730) ND{31 0} 
6.0 NO (730) NO (310) 
7.0 NO (730) NO (310) 
5.0 NO (730) NO (310) 
2.0 NO (730) NO (310) 
3.0 NO (730) NO (310) 

NA NO (2.0 J) NO (2.0) 
NA 2.6J(51) 9.6 J (10) 
NA NO (2.0 J) NO (2.0) 

cBold portion of the Sample 10 corresponds to samp'le location in Figures 10.4.4-1 and 10.4.4-2. 

NO (250) 
NO (250) 
ND(250) 
NO (250) 
NO (250) 
NO (250) 
NO (250) 
NO (250) 
NO (250) 
NO (250) 
NOJ250) 
NO (250) 
NO (250) 
NO (250) 
NO (250) 
NO (250) 
NO (250) 
NO (250) 
NO (250) 

NO (6.0) 
NO (6.0) 

CCTA = Central Coyote Test Area. J = Estimated value. See Oata 
OU = Soil sample duplicate. Validation report. 
EB = Equipment blank. pg/kg = Microgram(s) per kilogram. 
EB-B = Equipment blank. backhoe. pg/L = Microgram(s) per liter. 
EB-T = Equipment blank. tools. NA = Not applicable. 
EPA = U.S. Environmental Protection Agency. NO () = Not detected above the method 
ER = Environmental Restoration. detection limit. shown in 
ft = Foot (feet). parentheses. 
GR = Grab sample. RCRA = Resource Conservation and 
10 = Identification. Recovery Act. 
J ( ) = The reported value is greater than or equal to RFI = RCRA facility investigation. 

the method detection limit but is less than the SS = Soil sample. 
practical quantitation limit. shown in SVOC = Semivolatile organic compound. 
parentheses. SWMU = Solid Waste Management Unit. 

66 
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Table A-6 
SVOC Analytical Method Detection Limits (EPA Method 8270t 

Used for SWMU 9 RFI Soil Sampling 
June 1996 

(Off-Site Laboratory) 

Soil Aqueous 
Sample MDL Sample MDL 

Analyte (pg/kg) (PQ!L) 
Acenaphthene 160 3.0 
Acenaphthylene 160 3.0 
Anthracene 120 1.0 
Benzol alanthracene 140 2.0 
Benzo(a)pyrene 140 1.0 
Benzo(b )fluoranthene 200 2.0 
Benzo(g,h,i)perylene 340 2.0 
Benzo(k)fluoranthene 370 2.0 
Benzoic acid 730 2.0 
Benzyl alcohol 320 7.0 
4-Bromophenyl phenyl ether 200 2.0 
Butylbenzyl phthalate 240 3.0 
Carbazole 280 2.0 
4-Chloroaniline 440 6.0 
Bis(2-chloroethoxy)methane 200 3.0 
Bis(2-chloroethyl)ether 160 4.0 
Bis(2-chloroisopropyl)ether 180 3.0 
4-Chloro-3-methylphenol 530 7.0 
2-Chloronaphthalene 190 3.0 
2-Chlorophenol 350 6.0 
4-Chlorophenyl phenyl ether 180 2.0 
Chrysene 110 3;0 
Dibenzola,h)anthracene 290 2.0 
Dibenzofuran 360 3.0 
Di-n-butyl phthalate 250 6.0 
1 ,2-Dichlorobenzene 340 3.0 
1,3-Dichlorobenzene 330 3.0 
1,4-Dichlorobenzene 370 3.0 
3,3-Dichlorobenzidine 340 5.0 
2,4-Dichlorophenol 500 6.0 
Diethylphthalate 330 3.0 
2,4-Dimethylphenol 370 6.0 
Dimethylphthalate 130 3.0 
2-Methyl-4,6-dinitrophenol 250 6.0 
2,4-Dinitrophenol 360 7.0 
2,4-Dinitrotoluene 370 3.0 
2,6-Dinitrotoluene 360 2.0 
Di-n-octyl phthalate 180 2.0 
Bis(2-ethylhexyl)phthalate 310 2.0 
Fluoranthene 180 2.0 
Fluorene 160 2.0 
Hexachlorobenzene 330 2.0 

Refer to footnotes at end of table. 
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Table A-6 (Concluded) 
SVOC Analytical Method Detection Limits (EPA Method 8270t 

Used for SWMU 9 RFI Soil Sampling 
June 1996 

(Off-Site Laboratory) 

Soil 
Sample MOL· 

Analyte (pg/kg) 
Hexachlorobutadiene 520 
Hexachlorocyclopentadiene 420 
Hexachloroethane 400 
Ideno(1,2,3-cd)pyrene 290 
Isophorone 400 
2-Methylnaphthalene 510 
2-Methylphenol 370 
4-Methylphenol 300 
Naphthalene 250 
2-Nitroaniline 300 
3-Nitroaniline 400 
4-Nitroaniline 520 
Nitrobenzene 500 
2-Nitrophenol 500 
4-Nitrophenol 710 
N-nitrosodiphenylamine 140 
N-nitroso-di-n-propylamine 130 
Pentachlorophenol 360 
Phenanthrene 130 
Phenol 330 
Pyrene 140 
1,2,4-Trichlorobenzene 500 
2,4,5-Trichlorophenol 420 
2,4,6-T richlorophenol 330 

aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
Jig/kg = Microgram(s) per kilogram. 
Jlg/L = Microgram(s) per liter. 
RCRA = Resource Conservation and Recovery Act. 
RFI = RCRA facility investigation. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
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Aqueous 
Sample MOL 

(pglL) 
3.0 
1.0 
3.0 
2.0 
3.0 
3.0 
7.0 
7.0 
3.0 
4.0 
4.0 
6.0 
4.0 
7.0 
7.0 
2.0 
4.0 
6.0 
1.0 
6.0 
2.0 
3.0 
7.0 
6.0 
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Table A-7 
SVOC TCLP Analytical Method Detection Limits (EPA Method 8270t 

Used for SWMU 9 RFI Soil Sampling 
June 1996 

(Off-Site Laboratory) 

MOL 
AnaJyte (pg/L) 

1,4-Dichlorobenzene 0.0030 
2-Methylphenol 0.0070 
Hexachloroethane 0.0030 
Nitrobenzene 0.0040 
Hexachlorobutadiene 0.0030 
2,4,6-Trichlorophenol 0.0060 
2,4,5-Trichlorophenol 0.0070 
2,4-Dinitrotoluene 0.0030 
Hexachlorobenzene 0.0020 
Pentachlorophenol 0.0060 
Pyridine 0.013 
3,4-Methylphenol 0.0070 

aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
pg/L = Microgram(s) per liter. 
RFI = RCRA Facility Investigation. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TCLP = Toxicity characteristic leaching procedure. 
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Table A-a 
Summary of SWMU 9 RFI Soil Sampling HE Analytical Results 

June 1996 
(On-Site Laboratory, except where noted) 

Analyte (EPA Method 8330t 
Sample Attributes 

Record ER Sample IDc Date 
Number

b (Figures 10.4.4-1 and 10.4.4-2) Sampled 
05241 CCT A-09-GR-007 -0-0.5-SS 6-11-96 
05241 CCT A-09-GR-007 -0.5-1-SS 6-11-96 
05279 CCT A-09-GR-008-0-0.5-SS 6-11-96 

(off-site laborat~ry) 
05241 CCTA-09-GR-008-0-0.5-SS 6-11-96 
05241 CCT A-09-G R-008-0.5-1-SS 6-11-96 
05241 CCTA-09-GR-009-0-0.5-SS 6-11-96 
05241 CCTA-09-GR-009-0.5-1-SS 6-11-96 
05342 CCT A-09-GR-01 0-2.0-D 6-11-96 
05342 CCTA-09-GR-011-2.0-D 6-11-96 
05342 CCT A-09-GR-012-2.0-D 6-11-96 
05342 CCTA-09-GR-013-3.0-SS 6-11-96 
05345 CCT A-09-G R-014-3.0-SS 6-11-96 

(off-site laboratory) 
05342 CCT A-09-GR-014-3.0-SS 6-11-96 
05342 CeT A-09-GR-015-4.0-SS 6-11-96 
05345 CCTA-09-GR-016-3.0-D 6-11-96 

(off-site laboratory) 
05342 CCTA-09-GR-018-2.5-D 6-10-96 
05345 CCT A-09-GR-019-5.0-SS 6-11-96 

(off-site laboratory) 
05342 CCTA-09-GR-019-5.0-SS 6-10-96 
05342 CCTA-09-GR-021-3.0-SS 6-10-96 
05342 CCTA-09-GR-022-2.5-SS 6-10-96 
05342 CCT A-09-GR-023-2.5-SS 6-10-96 
05345 CCTA-09-GR-024-4.0-D 6-11-96 

(off-site laboratory) 
05342 CCT A-09-GR-024-4.0-SS 6-10-96 
05342 CCT A-09-GR-025-6.0-SS 6-10-96 
05345 CCT A-09-G R-026-7 .O-SS 6-11-96 

{off-site laboratory) 
05342 CCT A-09-G R-027 -5.0-SS 6-10-96 
05345 CCT A-09-G R-028-2.0-SS 6-11-96 

(off-site laboratory) 
05342 CCT A-09-GR-028-2.0-SS 6-11-96 
05342 CCT A-09-GR-029-3.0-SS 6-11-96 

Quality Assurance/Quality Control Samples (pg/L) 
05241 CCT A-09-000-EB 6-11-96 
05342 CCT A-09-000-EB-B 6-10-96 
05342 CCT A-09-000-EB-T 6-10-96 

Note: Values in bold represent detected HE analytes. 
8EPA November 1986. 
b Analysis requestlchain-of-custody record. 

Sample 
Depth (ft) 
0.0-0.5 
0.5-1.0 
0.0-0.5 

0.0-0.5 
0.5-1.0 
0.0-0.5 
0.5-1.0 

2.0 
2.0 
2.0 
3.0 
3.0 

3.0 
4.0 
3.0 

2.5 
5.0 

5.0 
3.0 
2.5 
2.5 
4.0 

4.0 
6.0 
7.0 

5.0 
2.0 

2.0 
3.0 

NA 
NA 
NA 

(pg/kg' 

HMX RDX 
ND 100 ND 150 
ND 100 ND 150 
ND (420) ND (190) 

ND 100 ND 150 
ND 100 ND 150 
ND 100 ND 150 
ND 100 ND 150 
ND 100 ND 150 
ND 100 ND 150 
ND 100 ND 150 
ND 100 ND 150 
ND (420) ND (190) 

ND 100) ND (150) 
ND 100 ND (150) 

620 J (2200) 5000 R 

ND 100) ND (150) 
ND (420) ND (190) 

ND 100 ND 150 
ND 100 ND 150 
ND 100 ND 150 

390 4100 
3200J 6900 R 

2500 48000 
ND (100 ND (150 
530 J (2100) R 5600 R 

ND (100) ND (150) 
ND (420) ND (190) 

ND (100 ND (150) 
ND (100 ND (150) 

ND 100 ND 150 
ND 100 ND 150 
ND 100 ND 150 

cBold portion of the Sample ID corresponds to sample location in Figures 10.4.4-1 and 10.4.4-2. 
CCT A = Central Coyote Test Area. 
D = Debris (mound) sample. 
EB = Equipment blank. 
EB-B = Equipment blank, backhoe. 
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Table A-a (Concluded) 
Summary of SWMU 9 RFI Soil Sampling HE Analytical Results 

June 1996 

EB-T 
EPA 
ER 
ft 

(On-Site Laboratory, except where noted) 

= Equipment blank, tools. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= High explosive(s). 
= 1,3,5,7-T etran itro-1 ,3,5,7 -tetrazacyclooctane. 
= Identification. 

GR 
HE 
HMX 
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. 
J = Estimated value. See Data Validation report. 
pg/kg = Microgram(s) per kilogram. 
pg/L = Microgram(s) per liter. 
NA = Not applicable. 
NO () = Not detected above the method detection limit, shown in parentheses. 
R = Rejected value. See Data Validation report. 
RCRA = Resource Conservation Recovery Act. 
ROX = 1,3,5-Trinitro-1 ,3,5-triazacyclohexane. 
RFI = RCRA facility investigation. 
SS = Soil sample. 
SWMU = Solid Waste Management Unit. 
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Table A-9 
HE Analytical Method Detection Limits (EPA Method 8330t 

Used for SWMU 9 RFI Soil Sampling 
June 1996 

(Off-Site and On-Site Laboratories) 

Soil Sample MOL 
Analyte ~ 

1 ,3-0introbenzene 0.10 
2-Amino-4,6-dinitrotoluene 0.13 
4-Amino-2,6-dinitrotoluene 0.055 
2,4-0initrotoluene 0.16 
2,6-0initrotoluene 0.19 
HMX 0.42 
Nitrobenzene 0.15 
m-Nitrotoluene 0.070 
o-Nitrotoluene 0.16 
p-Nitrotoluene 0.17 
ROX 0.19 
Tetryl 0.34 
1,3,5-Trinitrobenzene 0.070 
2,4,6-T rin itrotol uene 0.11 

8EPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = 1,3,5,7-Tetranitro-1 ,3,5,7 -tetrazacyclooctane. 
MOL = Method detection limit. 
pg/kg = Microgram(s) per kilogram. 
RCRA = Resource Conservation Recovery Act. 
ROX = 1 ,3,5-Trinitro-1 ,3,5-triazacyclohexane. 
RFI = RCRA facility investigation. 
SWMU = Solid Waste Management Unit. 
Tetryl = 2,4,6-Trinitrophenylmethylnitramine. 

AU] -00IWP/SNL:r4700-1 O.doc A-12 301462.249.01 7/26/00 2:25 PM 



» 
I ..... 

Ul 

Table A-1O 
Summary of SWMU 9 RFI Soil Sampling Isotopic Uranium and Thorium Analytical Results 

June 1996 
(Off-Site Laboratory) 

Sample Allributes Activity (pCi/g) 

Record b Thorium-232 
ER Sample 10 a Date Sample 

Number (Figure 10.4.4-1) Sampled Depth(") 
Site-specific background soil samples (locations 001-003) 

05279 CCTA-09-GR-001-0-0.5-SS 6-11-96 00-0.5 

05279 CCTA-09-GR-001-0.5-1.0-SS 6-11-96 0.5-1.0 

05279 CCTA-09-GR-002-0-0.5-SS 6-11-96 00-0.5 

05279 CCTA-09-GR-002-0.5-1.0-SS 6-11-96 05-1.0 

05279 CCTA-09-GR-003-0-0.5-SS 6-11-96 00-0.5 

05279 CCTA-09-GR-003-0.5-1.0-SS 6-11-96 05-1.0 

Site-Specific background arroyo sediment samples (locations 004-006) 

05279 CCTA-09-GR-004-0-0.5-SS 6-11-96 

05279 CCTA-09-GR-004-0.5-1.0-SS 6-11-96 

05279 CCTA-09-GR-005-0-0.5-SS 6-11-96 

05279 CCTA-09-GR-005-0.5-1.0-SS 6-11-96 

05279 CCTA-09-GR-006-0-0.5-SS 6-11-96 

05279 CCT A-09-GR-006-0. 5-1 .O-SS 6-11-96 

Quality Assurance/Quality Control Sample (pCilL) 

05279 I CCT A-09-000-EB 6-11-96 
d 

Background Soil Activities-Coyote Test Field 

Note: Values in bold exceed background soil activities. 

a Analysis requesllchain-of-custody record. 

0.0-0.5 

0.5-1.0 

00-0.5 

05-1.0 

0.0-0.5 

0.5-1.0 

NA 

Result 

1.20E+OOJ 

1.06E+OO J 

9.6E-Ol J 

9.7E-Ol J 

8.3E-Ol J 

8.54E-Ol 

1_06E+OO 

1.37E+OO J 

1-26E+OO 

1.11E+OOJ 

1.09E+OO 

1.02E+OO 

2.4E-02 

1.01E+OO 

bBold portion of the Sample 10 corresponds to sample location in Figure 10.4.4-1. 

cTwo standard deviations about the mean detected activity. 
d 
Dinwiddie September 1997'. 

C 
Error 

1.5E-Ol 

1.4E-Ol 

1.2E-Ol 

1.3E-01 

1.3E-Ol 

9.0E-02 

1.0E-Ol 

1.7E-Ol 

1.2E-Ol 

1.5E-Ol 

1.lE-Ol 

1.2E-Ol 

3.1E-02 
e 

I Uranium-2331234 

Result 
C 

Error 

7.15E-Ol 7.7E-02 

6.26E-Ol B.1E-02 

5.74E-Ql 7.7E-02 

6.21E-01 7.3E-02 

6.1BE-Ol 7.BE-02 

5.93E-Ol 6.9E-02 

6.0BE-Ol B.5E-02 

4.34E-Ql 5.6E-02 

4.40E-Ol 5.6E-02 

6.6BE-Ql 7.5E-02 

6.14E-Ol 7.2E-02 

6.35E-Ol 7.3E-02 

9.BE-02J 6.6E-02 
e 

1.6E+00 

eSouthwest background activities are presented where Coyote Test Field background activities are not available. 
CCTA = Central Coyote Test Area. NA = Not applicable. 

I Uranium-235 

Result 

5.3E-02J 

4.6E-02J 

2.7E-02J 

2.2E-02J 

3.3E-02J 

6.5E-02 J 

1.7E-02J 

2.3E-02J 

2.1E-02 J 

4.4E-02 J 

6.3E-02J 

2.5E-02J 

I 3.7E-02 

I.BE-Ol 

C 
Error 

1.9E·02 

2.0E-02 

1.5E-02 

1.2E-02 

1.7E-02 

2.1E-02 

1.4E-02 

1.3E-02 

1.2E-02 

1.BE-02 

2.1E-Q2 

1.3E-02 

3.7E-02 

I Uranium-238 
C 

Result Error 

6.93E-Ql 7.SE-02 

6.B4E-Ol 8.6E-02 

6.72E-Ol B.3E-02 

6.64E-Ol 7.6E-02 

6.33E-Ol 7.BE-02 

5.15E-Ol 6.4E-02 

6.24E-Ol B.6E-02 

4.34E-Ol 5.6E-02 

4.B3E-Ql 5.9E-02 

7.59E-Ol B.1E-02 

5.3BE-Ol 6.7E-02 

6.50E-Ql 7.4E-02 

NO (5.4E-02 J) --
e 

1.4E+00 

o = Debris sample. NO ( ) 
EB = Equipment blank. pCi/g 

= Not detected at or above the minimum detectable activity, shown in parentheses. 
= Picocurie(s) per gram. 

EB-B = Equipment blank, backhoe. pCiIl 
EB-T = Equipment blank,tools. RCRA 
ER = Environmental Restoration. RFI 
II = Foot (feet). SS 
GR = Grab sample. SWMU 
10 = Identification. 
J = Estimated value. See Data Validation report. 

= Picocurie(s) per liter. 
= Resource Conservation and Recovery Act. 
= RCRA facility investigation. 
= Soil sample. 
= Solid Waste Management Unit. 
= Error not calculated for nondetectable results. 
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Sandia National Laboratories 
Attn: Mr. Joe Pavletich 
Department 7582 
P.O. Box 5800 MS 1147 
Albuquerque. NM 87185-1147 

October 22. 1996 

Project No. 301455.405.01.000 

Data Validation for Operable Unit 1334. 
Environmental Restoration Site 9 Analvsis Reports 

Dear Mr. Pavletich: 

Data validation levels 1,2, and 3 (DV1, DV2, and DV3) were performed on one laboratory 
analytical data package containing sample analysis results and raw data for soil and quality 
control samples collected at Environmental Restoration (ER) Site 9. Data validation was 
performed in accordance with the SNLINM Sample Management Office procedure, "Verification 
and Validation of Chemical and Radiochemical Data, TOP 94-03." These samples were 
collected at ER Site 9 and recorded on ARCOC 05345. The analyses were performed at 
Lockheed Analytical Services laboratory and released in report numbered L7235. Any 
typographical or transcription errors that were identified were either hand corrected, initialed and 
dated. or corrected anaJytical reports were requested and obtained from the laboratory. Data 
validation findings are discussed below. 

Lockheed Analytical Report L 7235 (ARCOC 05345) 
Soil samples analyses for Resource Conservation and Recovery Act (RCRA) regulated metals 
plus beryllium. toxic characteristic leaching procedure (TCLP) metals, TCLP semi-volatile 
organic compounds, total semi-volatile organic compounds, volatile organic compounds, and 
explosives residpes were requested. Field quality control samples submitted were limited to 
aqueous equipment blank and trip blank samples for volatile organic compounds analyses, and 
equipment blank samples for semi-volatile organic compounds analyses. Field duplicate, matrix 
spike. and matrix spike duplicate samples were indicated on the ARCOC for selected analyses. 
Parent samples to those indicated as duplicates could not always be determined from the 
ARCOC information provided. 

Regional Ottice 
5301 Central Avenue, N.E., Suite 700. Albuquerque, New Mexico 87108-1513 

505-262-8800 • FAX: 505-262-8855 

If Corporation is a wholly owned su.bsic:l.iary of International 'ledlnology Corporation 
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TCLP Metals and RCRA Metals plus Beryllium 
TCLP metals were analyzed on nine soil samples. TCLP metals results are acceptable and no 
qualifiers were assigned during validation. TCLP metals results were reponed in units of 
milligrams per liter (mg/L) in the test generated leachate. The RCRA metals list. plus beryllium. 
were analyzed on four samples and reponed on a total metal, as received (wet weight) basis. 
Sample analysis results are generally acceptable and usable. Mercury results were reponed as 
undetected above the laboratory reponing limit for the four total metals analyses. These results 
were qualified during review with "ur because of low bias observed in the matrix spikes and 
laboratory control samples which indicated that the actual detection limits may have been greater 
than reported. There were no field quality control samples designated on the ARCOC for matrix 
spike, duplicate, or equipment blank metals analyses. 

TCLP Semi-Volatile and Total Semi-Volatile Organic Compounds 
Ten soil samples were submitted for the TCLP followed by toxic characteristic semi-volatile 
organic compound analyses using EPA Method 8270. Thineen soils samples were submitted for 
total semi-volatile organic compound analyses. Two water. quality control, samples were also 
submitted and analyzed for semi-volatile organic compounds. The TCLP semi-volatile data are 
generally acceptable and were not qualified during review. The total analyses for semi-volatile 
organic compounds are acceptable. A few quality control indicators in the laboratory control 
samples, method blanks, or sample surrogates slightly exceeded acceptance criteria, were 
evaluated, but did require qualification of the data. Mass spectral library searches to identify 
organic compounds in the samples that were not on the target compound list were performed. 
Several soil samples contained estimated pans per million concentrations of what was identified 
as an aldol condensation product, or estimated pans per billion concentrations of hydrocarbons 
and other unidentified compounds. You may wish to investigate the occurrence and significance 
of these tentatively identified semi-volatile organic compounds. Additional information 
including the mass spectra can be provided by the laboratory upon request. 

TOIa/ Va/a/He Organic Compounds 
One soil sample, two aqueous equipment blank samples, and on aqueous trip blank sample were 
submitted for total volatile organic compound analyses. Analysis results are acceptable based 
upon laboratory and field sample quality control results. 

Explosives. Method 8330 
Four soil samples were submitted for explosives residue analysis by EPA Method 8330. 
Analysis results are acceptable based upon the laboratory quality control measures reponed. 
Positive analysis results for RDX and HMX were confirmed by the laboratory by re-analysis 
using a different analytical system. 

Reviewer comments and assigned qualifiers (if any) relevant to specific samples are found on the 
data validation forms. Data qualifiers assigned for the metals analyses are recorded on the data 
validation level 3 (DV -3) forms. Unless noted otherwise, all analysis results are acceptable as 
reponed. Please review the validation documentation and contact either myself or Pam Puissant, 
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Mr. Joe Pavletich 
.., 
.J October :2. 1996 

Dept. 7513, with any questions. Review comments have been provided to the SMO for inclusion 
and filing with the laboratory report original. 

If you have any questions or require additional information please contact me at 262-8920. 

Respectfully submitted, 

IT CORPORATION 

"f~~ 
Mark Lyon 
Project Chemist 

ML:glj 
Enclosures 



MEMORANDUM 

DATE: July 19, 1999 

TO: File 

FROM: Kenneth Salaz \C1'D 

SUBJECT: Inorganic Data Review and Validation 
Central Coyote Test Area, ARCOC #05345, Case No. 7215.2201 

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 (EPA6010, EPA7470/1). Problems were identified with the data package 
that result in the qualification of data. 

1. In the method blank, barium (Ba) and silver (Ag) were detected. The Ba and Ag 
results of samples L7235-1, -3, -5, -12, -15, -17, -26, and -28, as well as the Ba 
result of sample -24, were positive, < 5X the blank concentration, and will be 
qualified II J,B. n 

2. The MS and MSD percent recoveries (%RECs) of mercury (Hg) were below ac 
limits. Results for samples L7235-9, -20, -31, and -38 were ND and will be 
qualified "UJ,A2." 

3. The LCS %REC of Hg was below the QC limit. Results for samples L7235-9, -20, 
-31, and -38 were ND and will be qualified "UJ,A." 

Data are 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 ac acceptance criteria. 



Blanks 

No target analytes were detected in the method blank, ICS, or CCS above the required 
acceptance limit except as noted above in the summary section. 

Matrix Spike/Matrix Spike Duplicate (MS/MSDl Analyses 

The MS/MSD met DC acceptance criteria except as noted above in the summary 
section. 

Laboratory Control Samples 

The LCS/LCSD met DC acceptance criteria except as noted above in the summary 
section. 

Replicates 

No replicate analyses were performed. The MSD was used to measure 
precision. 

ICP Interference Check Sample nCS) 

The ICP ICS met DC acceptance criteria. 

ICP Serial Dilution 

The ICP serial dilution met DC acceptance criteria. 

Other QC 

A field duplicate was submitted for TCLP metals analysis. However, the sampling 
location did not match any other samples. Thus, criteria could not be evaluated. No 
field duplicate was submitted for RCRA metals analysis. No equipment blank (EB) or 
field blank (FS) 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: July 22, 1999 

TO: File 

FROM: Kenneth Salaz ~ 

SUBJECT: Organic Data Review and Validation 
Central Coyote Test Area, ARCOC #05345, Case No. 7215.2201 

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 (EPA8260, EPA8270, EPA8330). Problems were identified with the data 
package that result in the qualification of data. 

1. VOC Analysis: The continuing calibration (CCV) percent differences (%Os) of 
bromomethane and chloroethane for samples L7235-41, -46, and -49 were 
> 40%. Results were non-detect (NO) and will be qualified "UJ. II 
Trichlorofluoromethane had a CCV %0 > 60% for sample -32. The result was 
NO and will be qualified "R" (unusable). 

SVOC Analysis: The initial calibration relative standard deviation (RSO) of 
benzoic acid was> 20% and the CCV %0 was >40%. The result of sample 
L7235-45 was positive and will be qualified" J." The result of sample -51 was 
NO and will be qualified "UJ." 4-nitrophenol had a CCV %0 >40% for samples 
-45 and -51. Results were NO and will be qualified "UJ." Bis(2-
chloroisopropyl)ether had a CCV %0 >60% for samples -7, -8, -10, -11, -21, 
-22, -23, -33, -34, -35, -36, -37, and -40. Results were NO and will be qualified 
"R. " 

2. VOC Analysis: In the method blanks for samples L7235-32, -41, -46, and -49, 
an unknown VOC (Tentatively Identified Compound: TIC) was detected. Results 
were all positive, < 10X the blank concentration, and will be qualified "R,B." 

SVOC Analysis: In the method blank for sample L7235-51, di-n-butylphthalate 
was detected. The result was positive, < 5X the blank concentration, > the RL, 
and will be qualified "66U,B." Aldol condensation (TIC) was detected in the 
blank for samples -7, -8, -10, -11, -21, -22, -23, -33, -34, -35, -36, -37, and 
-40. The results were positive, < 10X the blank concentration, and will be 
qualified "R,B." 



3. HE Analysis: The relative percent differences (RPOs) between the initial and 
confirmation results of HMX and ROX for sample L7235-35, as well as those of 
ROX for samples -12 and -30, were >75%. The reported results will be 
qualified MR." The RPOs of HMX for samples -12 and -30 were > 25 %. The 
reported results will be qualified" J." 

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

Holding Times 

VOC/SVOC/HE Analyses: All samples were analyzed within the prescribed holding 
times. 

Calibration 

VOC Analysis: The initial and continuing calibrations met ac acceptance criteria 
except as noted above in the summary section and the following. The initial 
calibration RSO of vinyl chloride, as well as the CCV %Os of bromomethane and 
acetone, were > 20%. All associated sample results were NO; no data were qualified. 

SVOC Analysis: The initial and continuing calibrations met ac acceptance criteria 
except for the following. The initial calibration RSOs of 2,4-dinitrophenol, 4,6-dinitro-
2-methylphenol, 1,2-dichlorobenzene, 2-methylphenol, pentachlorophenol, and di-n
octylphthalate, as well as the CCV %Os of 2,4-dinitrophenol, 4-nitrophenol, and 
pentachlorophenol, were> 20%. All associated sample results were NO; no data 
were qualified. 

HE Analysis: The initial and continuing calibrations met ac acceptance criteria. 

Blanks 

VOC/SVOC Analyses: No target analytes were detected in the method blanks except 
as noted above in the summary section. 

HE Analysis: No target analytes were detected in the method blank. 

Surrogates 

VOC/SVOC Analyses: The surrogate percent recoveries (%RECs) and met QC 
acceptance criteria. 

HE Analysis: The surrogate %RECs and retention times (RTs) met QC acceptance 
criteria. 



Internal Standard 

vac/svac Analyses: The internal standard retention times (RTs) and areas met QC 
acceptance criteria. 

HE Analysis: No internal standards were required for this method. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

vac Analysis: The MS/MSO met ac acceptance criteria except for the RPOs of 
benzene and chlorobenzene, which slightly exceeded QC limits. However, both 
%RECs met QC criteria and all sample results were NO. Thus, no data were qualified. 

svaC/HE Analyses: The MS/MSD met QC acceptance criteria. 

Laboratory Control Samples 

vaC/HE Analyses: The LCS/LCSD met QC acceptance criteria. 

svac Analysis: The LCS/LCSD met QC acceptance criteria except for the %RECs of 
4-nitrophenol, which exceeded QC limits. However, all associated sample results 
were NO. Thus, no data were qualified. 

Other QC 

vac Analysis: In the trip blank (TB), acetone was detected. The sample result was 
NO; no data were qualified. The equipment blanks (EBs) met QC acceptance criteria. 
No field duplicate was submitted on the ARCaC. 

svac Analysis: The field duplicates met QC acceptance criteria. In the equipment 
blank, benzoic acid and bis(2-ethylhexyl)phthalate were detected. Sample results 
were ND; no data were qualified. No field blank (FB) was submitted on the ARCOC. 

HE Analysis: The RPDs between the initial and confirmation results met QC 
acceptance criteria except as noted above in the summary section. No field duplicate, 
EB, or field blank (FB) were submitted on the ARCaC. 

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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029979-04 CCTA-09-GR-024-4.0-0 R R,B 

030002-04 CCT A-09-000-EB-T UJ UJ R,B 

030003-04 CCT A-09-000-EB-B UJ UJ R,B 

030003-10 CCTA-09-000-TB UJ UJ R,B 

029967-05 CCTA-09-GR-013-3.0-S R R,B 

029968-05 CCTA-09-GR-014-3.0-S R R,B 

029969-05 CCTA-09-GR-015-4.0-S R R,B 

029970-05 CCTA-09-GR-015-4.0-SD R R,B 

029974-05 CCTA-09-GR-019-5.0-S R R,B 

029975-05 CCTA-09-GR-02D-4.0-S R R,B 

029976-05 CCTA-09-GR-021-3.0-S R R,B 

029980-05 CCTA-09-GR-02~.O-S R R,B 

029981-05 CCTA-09-GR-025-6.O-SD R R,B 

029982-05 CCTA-09-GR-026-7.O-S R R,B R R 

029983-05 CCTA-09-GR-027-5.O-S R R,B 

029984-05 CCTA-09-GR-028-2.O-S R R,B 

030001-05 CCTA-09-GR-029-3.0-S R R,B 

030002-05 CCTA-09-00O-EB-T J UJ 

030003-05 CCTA-09-000-EB-B UJ 66U,B UJ 

029971-02 CCTA-09-GR-016-3.0-0 J R 

029979-03 CCTA-09-GR-024-4.O-D J R 

ARCOC .05345 

Organic Analyses 

(VOCs,SVOCs,HEs) 
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SW-846 - Method 8260 
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• 
LABORATORY: --'"/...<:A=LOS'--_____ LABORATORY REPORT #: /.... 7 J-3~--

Surrogate Recovery and Internal Standard Outliers 
Sample SMC J 

I "-
tr\ \ ........... 

(\ ...... l 
rl?-~""" 

SMC J: 4-Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-d8 

Comments: 

SMC2 SMC3 IS I-area. IS I-RT IS 2-area IS 2-RT 

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

'" r-..... 

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

..... r....... 

" 

IS I: Bremeehle.eMeth,,", P ..... \v.~I_I'O\,c...~c. 
IS 2: 1,4-Difluorobenzene 
IS 3: Ch lorobenzene-d5 
,J:~"! 1,"'- OIc.\..I .... ~ ... ~""'. -c:h 

IS 3- area 

"'" " 

• 
IS 3- RT 

"" '" ... 



SEMI-VOLiT'rILI!; ORGANICS: Page I of 3 
SW-846 - Method 8270 

C~_Wc.' uyo\e 

tt ""'" 
'WI' 

-"'"-'IJIC.~ : ,...> 

JC.\ ... \J-~ : ,Soi I 

~ 
'::'~I.. J..O::s: L--'.J..j">- ',-~; -/1.I'-",-:1.I,-.).:1.-"l.1,-31, 

- 34, -35,-3l, -J"7,-YO 

SITEIPROJECT: ·Ic~t A~ ARCOC #: _-,0$"",=..:o3,-4,-",S~ ___ ~ ___ _ 
LABORATORY: LhS LABORATORY REPORT#: L,J..l.s 

CASN NAME Min Rf CCV Method LCS LCSD LCS MS MSD 
Biles RPD TAL 



SEMI-VOL,,"LE ORGANICS: Page 2 of3 
SW 846 - Method 8270 

c.z'""tl'D.' Cc."c k 
SITEIPROJECT:·~ Ates ARCOC #: _--=:O--=:5"-=3....:.'i_~=-:-:-__ ~-:-::::r-__ _ 

LABORATORY: ~ LABORATORY REPORT#: L I:J..~ 

IS BNA CASI NAME Min RF Intercept 
CBlib 

RF 
CBlib 

RSO/R' 
CCV 
%0 

Method LCS lCSO LCS MS MSO 
Biles RPO 

MS 
RPO TAL 



SEMI-V.LE ORGANICS: Page 3 of3 
SW 846 - Method 8270 

(c:. ... ~, u.)'f.~ 

SITEIPROJECT: li rl- ~ ARCOC #: 05"34 S" 
LA BORA TORY: _""",LML..L:!!:~ ____ LABORA TQRY REPORT #: _-!:L.::.-'~~~3S~ __ _ 

Calib Calib CCV Melhod IS BNA CASI NAME Min RF Intercept LCS RF RSD/RJ %D Biles 

>.05 <20%/0.99 20% 

5 BN 218-01-9 Chrysene 0.70 uk V V J V 
5 BN 117-81-7 bis(2-Ethylhexyl)phthalate 0.01 ...; v' 
6 BN 117-84-0 Di-n-octylphthalate 0.01 ./ vi 
6 BN 205-99-2 Benzo(b)fluoranthene 0.70 V V 
6 BN 207-08-9 Benzo(k)fluoranthene 0.70 V V 
6 BN 50-32-8 Oenzo(a)pyrene 0.70 V J 
6 BN 193-39-5 Indeno( I ,2,3-cd)pyrene 0.50 ./ V 
6 BN 53-70-3 Dibenz(a,h)anthracene 0.40 V ..J 
6 BN 191-24-2 Oenzo(g,h,i)pcrylene 0.50 V II 

IOO-S'-~ &':',,1.,,1 Alc.,,'-' V ..! 
'5-85-0 P:,e."~;c. A ... : J . ./ J I 

A/J...\ £.c....a&-.kI~;. ... iTl (.\ ~ It/A /VA AlA SO@ 

Surrogate Recovery Outliers 
SMCI SMC2 SMC3 SMC4 SMCS SMC6 SMC7 SMCI Comments: 

LCS MS LCSD MS MSD 
RPD RPD 

Sample 

-'-.J I ---- '- (j),Ju h~ ~l s""~_'-' kJ 0,,\ J.'\ C..oc... 
f11\ ' I 

I «.x-

SMC I: Nltrobenzene-dS (ON) 
~ SMC 4: Phenol-dS (A) 
llll"f sue 7' Ii! Ii! Cllla.el'htRII AI (4) 

Internal Standard Outliers 

r----

-
SMC 2: 2-Fluorobiphenyl (ON) SMC 3: p-Terphenyl-d14 (BN) 
SMC S: 2-Fluorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
sPtle 8. 1,3 Qithl .. lb'DUA. 114 'BbI) 

Sample IS I-area IS I-RT IS 2-area IS 2-RT IS 3-area IS3-RT IS 4-area IS4-RT IS S-area 

& ----_"'t\ \ --j)1'l\~ 

IS I: I ,4-Dichlorobenzene-d4 (BN) 
IS 4: Phenathrene-dIO (ON) 

- -
IS 2: Naphthalene-d8 (ON) 
IS 5: CJuysene-d12 (ON) 

IS 3: Acenaphthene-dIO (ON) 
IS 6: Perylene-d12 (ON) 

IS S-RT Is 6-area IS 6-RT 

-

• 
l"''i' (l) 

Field 
Eq. Field 

Dup TAL 
BIles Biles 

RPD 

V vi Alk if 
Iq,'-T -./ 

V V 
V 
./ 
t/ 

v 
../ 
V 

I ./ 
J.e. :r ./ 

1/ t/' ~ 



SEMI-VOLin ILi ORGANICS: Page I of 3 
SW-846 - Method 8270 

--- t.J 1 ~w....fo- ~: ll;" ~ ~ - ::1, -'4 ,- G. , - U, -Hi -f ~, - • .h, 

t -:1'"7,-JoIJ 

Lo£. .. lrc.1 c....:.rok 
SITEIPROJECT: r .. ).\- ttrt.A ARCOC #: _..=:.O .... 5"w.3~4hS!...-___ --=--:I:.-__ _ 

LA BORA TORY: LA-\ LABORA TORY REPORT #: --1L"'-'~).J3wLr ___ _ 

CASN NAME Min RF Intercept CCV Method LCS LCSD LCS MS MSD 
DIlts RPD 

Commenls: 
(J) IJ" I.ub p&.l~,-.J c..,. T"~I' \VOc:~ . 

Q> A ~ ... tJ c:A"'1' ~~ s",~ ..... ·.\r..l. ",.oIe_. s""'"fl~ lo~~."-,,,, .l.cI. .... or"' -h:I. ....., o.t\r ~l'iLS . 
\;l) N~ ''t' "1_,,, .. r ~ ... tJ 61-1t s~~_·.kJ 0.... k. (..0(;.., 

TAL 

• 



SITEIPROJECT: ARCOC #: 0 ~ 3 '-IS 
LABORA TOR Y:--'-='"-'--t...L.:..-;'-1---- LABORATORY REPORT #: ---"L-_'--'-}.. .... 3'-"'~ ___ _ 

CASN NAME Min RF Intercept CCV Method LCS LCSD LCS MS MSD MS 
Blks RPD RPD 

Comments: 
19 M. l- uf) p..rL ....... ol kr ,Ct." S'Vcc.., .. 

~.lt ~;.lJ J.. ..... ,. W"i. , .... ~~:tk.J. lle...,~vV',.J.1. &"'-f)I~ lou.+ .. , .... ~ .... -J ".d, _k!.. ......., o~ Scl"'/~ i 
ON,. \.c... !.l~ cr t.·. l" I::!l-" os ... !. ..... HcJ 0.... .t1. Ce(.... 



SEMI-VOL""LE ORGANICS: Page 3 or 3 
SW 846 - Method 8270 

L..t-'-'''\ ~y()k 
SITEIPROJECT: (e.<:a+ A,.~, ARCOC #: _...::.O_S_3=--.;Y~·~~_-:-:::--=-~ __ _ 
LABORATORY: L-M LABORATORYREPORT#: L..';.3., 

~ {;. 
Field Calib Calib CCV Method LCS MS Eq. Field IS BNA CASN NAME Min RF Intercept LCS LCSD MS MSD Dup TAL RF RSD/RJ %D Biles RJ'D RJ'D Biles Bits 

5 BN 218-01-9 Chrysene 0.70 

5 BN 117-81-7 bis(2-Ethylhexyl)phthalate 0.01 

6 BN 117-84-0 Di-n-octylphthalate 0.01 

6 BN 205-99-2 Benzo(b )Ouoranthene 0.70 

6 BN 207-08-9 Benzo(k)Ouoranthene 0.70 

6 BN 50-32-8 Benzo(a)pyrene 0.70 

6 BN 193-39-5 Indeno( 1,2,3-cd)pyrene 0.50 

6 BN 53-70-3 Dibenz(a,h)anthracene 0.40 

6 BN 191-24-2 Benzo(g,h,i)perylene 0.50 

"()-S~-I P",.;c.l.·,,~ 
/og-3'1-'i 'l .. '1-,,4.t&""",IDi.c,~cl 

Surrogate Recovery Outliers 
Sample SMCI SMC2 

--I 
"..~ . , 

"' ..... 50 ........ · 

SMC3 SMC4 SMC5 

----- ""'-

SMC 2: 2-Fluorobiphenyl (BN) 
SMC 5: 2-Fluorophenol (A) 

>.05 <20%/0.99 20% 

iliA-

./ v' V 
" v' ~ ./ 

SMC6 SMC7 SMC8 

--- ----
SMC 3: p·Terphenyl-d14 (ON) 

RJ'D 

N..t Alit #4 if 
J 

\/ v NJir AlA 0/ v' a/ 
1/ " N/tr "A- ./ V ./ ~ , ,V 

Comments: 
cP lJ~ t..UIJ ()tJ1.er....J "'" n.. ... P s II ~ • 
~Ar C:,-..t-' ~. v."o.,S S~_·H". l~·.w • ..u-• .n, ~-Il""j I~hu .... ",,-,:.t "".,t 

-.kc... -~ oJ'\.r S4A-fl..s. 

o JJ .. ~. bl.....A.. ~r ,c ... IJ blaJ.. s",~ .... ,·HcJ 0-- I"\. co::. 

SMC 6: 2,4,6-Tribromophenol (A) 
.. s SMC I: Nitrobcnzene-d5 (BN) 
~, SMC 4: Phenol-d5 (A) 

)4 sue ,. :3 i! ehIBfllphenol-d4 (A). --'Me 11.1,:3 l.lieh18N"IUIRI .. t E~ 

Internal Standard Outliers 
Sample IS I-area IS I-RT 

1\ \ ----.. 
n' , ... 1 

\J~' 

IS I: 1.4·Dichlorobenzene-d4 (BN) 
IS 4: Phenathrene-dlO (BN) 

IS 2-arca IS 2-RT IS 3-area 

IS 2: Naphthalene-d8 (BN) 
IS 5: Chrysene-dl2 (BN) 

IS 3·RT IS 4-area IS 4·RT IS 5·area 

IS 3: Acenaphthene-dIO (BN) 
IS 6: Perylcne-d12 (BN) 

IS 5-RT Is 6'area IS 6-RT = '? A" Q c. ~r; k", ~ "'-"CJ"e """"l. ..... 

No J.Glh. ~ t~liS.,~. 

.~ i--



SEMI-V.LI'. ORGANICS: Page I of 3 
SW-846 - Method 8210 

(~ .... h .. \ CCyc,\e 

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

SITEIPROJECT: ~t A/'co ARCOC #: 0.5"3'15"" 
LABORA TORY: ---JW""'-"""-_____ LABORATORY REPORT #: _=L'-1....,J.=3~~ ..... 5" ___ _ 

- ~. 

CAS # NAME Min RF Intercept CCV Method LCS lCSD lCS MS MSD 
Biles RPD 

ments: 
U Nv iY"SI.~ 0 pV£.,.~ ~ E:&s. 
(.) S-t""~ 0..... &...... IJ;J S:~ ,j.v.p •• , ~'eA.c;l bl_k S" -!,,_.) k.l c/"- H.. (.Qc. 

REVIEWED BY: __ -.::::::::z:::::2::: ___ -..!!! ____ =-..... s;z:;:iiCUI!L.-~,..3i· 100---------DATE: __ 2..L.......:../ -=::;l,....::..2-'IL..L..Y __ ,,'---_ 

• 
Field 
Bib 

TAL 



SEMI-VOL~LE ORGANICS: Page 2 ofJ 
SW 846 - Method 8270 

G~-\-f"'Q\ Coyok 
SITEIPROJECT: 'r;~-t An.g ARCOC II: ---=O::...::5=---"'3'--4;..::S"---__ ~__=~----
LABORATORY: LAS. LABORATORY REPORT#: '-1:135 , 

CASN NAME Min RF Intercept CCV Method LCS LCSD LCS MS MSD 
Diles RPD 

Field 
Dlb TAL 



SEMI-V.LEORGANICS: Page30f3 • • SW 846 - Method 8270 
~ .... ~' CCI'I c.~e 

SITEIPROJECT: J;,+ Are-C\ ARCOC #: ---=-,O~S~J,-4_S-~_--:-----:~ ___ _ 
LABORATORY: LIr~ LABORATORY REPORT #: L 7 ;l3S 

~ W 
Calib Calib CCV Method LCS MS Field Eq. Field IS BNA CASN NAME Min RF Intercept LCS LCSD MS MSD Dup TAL RF RSDI RI %D Bib RPD RPD 

RPD Bib Bib 

>.05 <20%/0.99 20% 

5 BN 218-01-9 Chrysene 0.70 N~ J 1/ J -~ JtlJt N"r NIr J 
5 BN 117-81-7 bis(2-Ethylhexyl)phthalate O.oJ V V 
6 BN 117-84-0 Di-n-oc:tylphthalate 0.01 .; ');t. 'fS" 
6 BN 20S-99-2 Benzo(b)fluoranthene 0.70 if V 
6 BN 207-08-9 Benzo(k)fluoranthenc 0.70 ./ JL 
6 ON 50-32-8 Benzo(a)pyrcne 0.70 V .; 
6 ON I 93-39-S Indeno( 1.2.3-cd)pyrene O.SO I/' _IL 
6 BN 53-70-3 Dibenz( a,h )anthracene 0.40 ./ 1/ 
6 ON 191-24-2 Oenzo(g,h,i)perylene O.SO ./ / 

/00-51-1:0 fle." ~ "I A-" " ..... 0 l _V if .y 

'S-'~-C f',,,,., 'Uo : c. A" i,j V '4.)4\ 4'{.5 ,II ~~ 
i.L.t-- / . ..L . ~:J(TIC.\ V !Vir ,vir Nit i> ,J \ 

Surrogate Recovery Outliers 
Sample SMCI SMC2 SMC3 SMC4 SMCS SMC6 SMC7 SMC8 Comments: 

J .... l ............... V ~u ~/~I) pcrtv-J. s;,:. ~; . 
/I::" ' . .1 - r---.. 

Y(l5>- r--- ~ S-;"t.s o--c ~As, JJ,. ~ ... ftJ. d.Uf. ~,. '-,"C-t,l M-.Lr s. ... ~ . .}1c.I II- t\ COCo 

SMC I: Nitrobenzene-dS (BN) 
SMC 4: Phenol-dS (A) 

rJ>OS ar-Ie 7. ~ ~ Ct.lllre,hl"ll d4 (_) 

I~ 
Internal Standard Outliers 

---....... 
SMC 2: 2-Fluorobiphenyl (BN) SMC 3: p-Terphenyl-d14 (ON) 
SMC S: 2-Fluorophenol (A) SMC 6: 2.4.6-Tribromophenol (A) 
5'"1'=1 I. li~ 9iehlll,eh._II. d, (ON. 

Sample IS I-area IS I-RT IS 2-area IS 2-RT IS 3-area IS 3-RT IS 4-area IS4-RT IS S-area 

A.ll --n..: ' 
rD-s.~c.l 

IS I: 1.4-Dichlorobenzene-d4 (ON) 
IS 4: Phenathrene-dIO (ON) 

IS 2: Naphthalene-dB (BN) 
IS S: Chrysene-d12 (BN) 

----
IS 3: Acenaphthcne-dlO (BN) 
IS 6: Perylene-d12 (ON) 

IS S-RT Is 6-area IS 6-RT 

.. 



HIGH EAtLmiIVES: 
SW846 Method 8330 

C~ .. \.u ... \ Lc."ck 

Jt. c:.t ~p ... ): 4 

,M.o.v,-. : . Sa i L 

SITEIPROJECT: .~+ A{U\ ARCOC #: Q5JYS 
LABORATORY: _-",LA-",-,-,~,,"--____ LABORATORY REPORT #: L 1~3S 

Curve CCV Method 
NAME CAS # Intercept R2 %0 Blks 

LeS 

.99 20"1. U 
HMX 2691-41-0 J J ./ ./ ./ 
RDX 121-82-4 
1,3,5-Trinilrobenzene 99-35-4 
1,3-dinitrobenzene 99-65-0 
Nitrobenzene 98-95-3 
Tetryl 479-4S-8 
2,4,6-trinitrotoluene 118-96-7 
2-amino-4,6-dinitrotoluene 35572-78-2 
4-amino-2,6-dinilrotolucnc 19406-51-0 
2,4-dinitrotoluene 121-14-2 
2,6-dinitrotoluene 606-20-2 
2-nitrotoluene 88-72-2 
4-nitrotoluene 99-99-0 
3-nilrotoluene 99-08-1 LJ , ,V If 
PETN 78-11-5 ",It /\II! ,vAr AlA JVI+ 

Sample SMC%REC SMCRT Samj>lc SMC%REC SMCRT 

A II 1\ I ---, ,. ' .... r 

Confirmation 
Sample CAS' RPD>25% Sample CAS' RPD>2S% 

L')'~-'~ tUql_'i ,_0 5"1. ct L"'7J.lf-,l I),-i)'-4 I :lJ,S'" 

1 -3D I b~.8 l -ll> I 11.). , 

'" -'3S .,. "'7', ~ J, -'lS" Jt ,,J. '] I ') 

mg/kg - uglg: (uglg) x (sunple mISs e,I I sunplevo!. emit) x (IOOOmlllhlCr)) I Dilution FlICtor - u,1I 

Q) 

LCS MS 
Field 

Eq- Field 
LCSO 

RPO 
MS MSO 

RPO 
Oup 

Dlks BUes 
RPO 

20% 20"1. U U 
V v' J ~ I J/1It- .t1A- #+ 

.., ... II I 
.v4 M), I\IA- A/~ ~A ,1I \V 

Comments: 

(J) ~io ~~'J. I;,f-l..,. 'to ~I-l 5_,,_.Hc.J " ... h. /~.... r-~. "- t-.-r,V 

d .. ,- \A..J S ... J.-.\).u,4:. ... J. -t\. S-,I, IUUt~.'b.... c:J..i1 -l- .....J.ct. 
6-f ol'\.r ~,. \a...> _ 

• DATE: 7 /.,1,2 /)7 , • 



.C .. _'~I Co,"to DATA VALl SUMMARY: 

SITEIPROJECT: Tc..'i.t A r(!,o. CASE II: 7 .lIS. ';:1)0 , 
ARCOCII: 053'1$ 

II OF SAMPLES: Lf S MATRIX: 40 SoH I 5" a.f"'''c)!.& l 
LAB SAMPLE IDs: L 1 '3£ - t +"',.'" - £i' 

LABORATORY: ____ L~AuSL_ __ ~~------------------
LABORATORY REPORT t#: -"L __ '...:...l=l=S' __________________ _ 

PRESERVATION 

2. CALIBRATIONS 

3. METHOD BLANKS 

4. MSIMSD 

s. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

9. 

J - ESTIMATED 
U - NOT DETECTED 

R,G 

V 

J,~ 

V 
j 

APPLICABLE 
UJ - NOT DETECTED, ESTIMATED 
R-UNUSABLE 

'" -'1'4 ,-'4",.q, -50 

AlA- /tfJr ft/A. 

-/ 
vi 

LA'l, A;a 

U'l,A 

REVIEWED BY: _--==~:zs_~-..-:::e'P'~___;S?==~-g~------DATE: 7/.1..:1 /N 

• 



• 
Project leader -=J_·--L.9 ~go...::v--,Ic...::(:...:i:...;:c"",J,,--__ _ 

• 
DOCUMENTA TION COMPLETENESS CHECKLIST 

(DATA VERIFICATIONNALIDATION LEVEL 1 - DV1) 

Coyol.f.. 
Project Name ~C~:(~"wl.C.tc:.!,u/__=:c:::Q~~~,~'!2l~"--7~-<;",;s~tL~4':i!.".~<:..!q.L __ 

• fO.,94 l !)3 
Rev. I 
Attachment A 
November 199~ 

tJ~/f-f 

ARICOC No. --=:O:;.::S:::......a3oL;lf;LoS ______ _ 
~"Io Analytical lab __ ::.l...:.A~s _____________ _ SDO No. l. '7:? 3S 

In Ihe lables be/ow. mark any information that is missing or incorrect and give an explanation. 

10 A I . R na YSls eques an d Ch' fC t d R alno us 0 Iy ecor d 

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 V 
1.2 Container type(s) correct for analyses requested --1.3 Sample volume adequate for # and types of analyses requested ...r 
1.4 Preservative correct for analyses requested ~ 

1.5 Custody records continuous and complete .....---
1.6 lab sample number( s) provided ............ 
1.7 Condition upon receipt information provided 0/"" 
1.6 Tritium Screen data provided (Rad labs) 0/ 1lf./(Q3"J "" as 3~7 (cae"). 

r 

2.0 Analytical laboratory R rt epo 

line Coml>lete? Resolved? 

No. Item Yes No If no. explain Ves No 

2.1 Data reviewed, signature ./ 
2.2 Date samples received ,/' 

2.3 Method reference number(s) complete and correct ./ 
2.4 Quality control data provided (MB, lCS, LCD, Detection Limit) ./ Lc~ J( (0 ..I I, .. • A .. J,~",. .. JI . ... 1 ...... ,u • .., A ... e~9""",:~ • 

2.5 Matrix spikelmatrix sf!ike duplicate data provided(if requested) ........ .... , Itu /"",,, .('...... ~ 
, 

2.6 Narrative provided /' NIJ /tis/lilT/} IN.., "." .. .(.,.9-..1 ... O';lCf9 7S -oe.5. 
2.7 TAT met V' 0" .. 7//1j/'t4 1= ,',... I fl ~f 'cJ ,/:1919' 
2.8 Hold times met v 
2.9 All requested result data provided v Jlt~ s~;.... ""~ I"m = , 
(lased on the review. Ihis dala package is complete DVes 

If no, provide: correction request tracking # and date correction request was submilled: -------
Reviewed by: Dale: 10/"119(,, Closed by: ----------------- Oate 



IW 200 I·COO (9·04, 
ANALYSIS REQUEST ~~HAIN OF CUSTODY 

Tech Area _--'l\c.>JRt-LloL-___ _ 

Sample No. - Fracdon 

IHITE - To Accompany Samples, 
laboratory Copy 

~ 

BLUE-

at 
.E 

o 
Z 

Case No.: --3J,. u..:t:L~"",,/I--__ _ 

Reference LOV (avan.ble at SMO) 

Container 

lab 



ANALYSIS REQUEST AN ~HAIN OF CUSTODY 
SF 200 • COD (9-94) 

Tech Area -----1HP,-.::o:I:l=-___ _ 

Abnorma~ ~i~:n~ltl~r~.\9n·~"~~!~~;m ."';':;"I~}~~"" !"":I~.:, ·,,:;'Ii: •. "./JI'I,SJ;~i: 
'~·~t,~.' :~' ,I • " - ,;:\'", J'!::" ,'.J ,I - - "\ •. : .... 

: ; .. :, . 
,-

BLUE, To Accompany Samples, 
Return to sMO 

Reference LOV (avanable at SMOJ 

Container 

PAGE 

lab 

' . ./, 

·t' ' . I' I., f, ~ I 

"'j ,.,.",/;"".,',-1 'lil'l"UIJI"to"f'~),~"', j,;\ ,'" 

'" 

" -It.. • 1/ ' I' . • .!. 



~ILab 
~~No 

ANALYSIS REQUEST. ~HAIN OF CUSTODi7~3~ PAGE ___ 6_ 
AR/coc-1 - oms ,,~. "'.11 _ 'IW' '11,"0. 

Dept. No./Mall Stop: 1SCOf> I II -.\ \S 
ProjectlTask Manager:-S""- ~q,u\'t. -'tc..'f-, 

Project Name: C't,,1«\.\ _ O:rt~ ,,..;-\ A~ 

Dale sampi~~' Shipped: to --/4.;.., ~ f; ., I 

Carrt.r,wayblll No.: A- ., r;' 
rrc.... ..... .....1 lab Contllct: f'( tv'-~, _ _.' _ . ___ . 

ConlllCI No.: AS -~.A I Parameter & Method Requelted I 
CII. No.: '3 ~ .400 'r,---"r--r-r--"""'-"-I"""''''''''',---,,:....-,.-,-r---yJ, 

SMO AUlhoril.l~~~ 
Record Center Code: E9../I!Ji)J../(J)~ I P~T _ 

logbook Ret No: 1t~-;)'" __ _ 
lab Destination:Lod;~,~ __ _ _ . , _______ _ Bill 10: Slndil Nllillllllllbor'1(.ies 

~ier Services Oepwllllllll 
P.O. BOl 5800 MS 0154 
AI"",*",. NM 8~18S·0154 

SMO Contact/Phone: f(,()S'~ \.-..yJ'I'\ _ ?-<;,") :-:'6<lsoo 

Service Order No.: c: ~O '<6;).. Send ReJ ort to SMO ~"'"'i S~t.~t(' 
Location k\~ Tech Area _..L~.:L_D,-,--___ _ 

..: 
cnu. 

Reference LOV (available at SMO) 

"-,~ ""\~ c: c: _~B~ui~ld~in~g~N==r>====~~R~o~o~m~==~~=_rr==~ __ ~·- .-
~ -5 

ER Sample 10 or '0, g-
Sample Location Detail ~ 0 

Sample No. - Fraction 

o 
Z ., .. 
en 
a: 
w 

Date/Time 
Collected 

Sample 
Matrix 

Container c 
., .g" 
~u 0 

~/. Preser- E ~ -5 
Type "olumE vative ~ c3 ~ 

., 
A.., 
Eo. 
III> 
tnl-

I I 

Lab 
Sample 

10 

:: d ~ '\ ~ 5 - orlrfc'\,,-(8-"P-OI'~J..OQ --~-f-l--f __ t---==c51~3:.!..1-+---+--+-+-+-I--I--J--+-.f-~f-t-~--t--+---t--t---1I--t--t--t--t----l 
:: d ~ 191 c.1 ~ -b I') C'~ PI ~C1t .("(1 ~O\ ~ -.t. 6 t:J I_~ ~--f--f-J---I---=..101 cA3o!.:.L--J-4-1f-t---I-~-+---+--I--f--t---f-f---I-'r....y..--t--J--+-+-f-lf-<I--I-,---i 
~Id F\ q.l ~I b - b ~!ir,., ... -oo.rftQ. Q\l-.l.o l'i ~ d1~1I 

RMMA ~ Yes 0 No Ref. No. Sample Tracking 
IV1 Dele Enlered (mmlddlyy) 

Sample Disposal 0 Return to Client ~ Disposal by lab Enleredbv: -----~,.------

Special Instructlons/GC Requirements 

C:Cc-W C>S'?,l41 ('~ 'eClU'~ 
(' oc. -:t\. Os 'i 4.S 
~Q.w \)c.c-t ... ~c~GQ~ 
{\.\\)O - \)\1 r rCJf\\A'~ 
$ i!"~ c:u. S~r~(1a-1e ,.~ ('tiM-

Turnaround Time 1KI Normal 0 Rush Required Report Date ~5" Cb .. jtgc\ ·lac Inltl.' 

Sample lHaIJ1L~--~_---- _Sig~a~ IJnJt.cofllJulnvLOruonjz.lltion/f'ho.l1o 
Team ~ ~~ ,~ ! Jb [:til ~~Sl t~~-4~ 
Members ' V . \} , 

- \ 
1. Relinquished by ~~~~~j Org::.i!\ 11S\'4 ~.~~_,,-,~ Time \ 31~ 4. Relinquished by .. _ ___ Org. 

I.R~Cei~ .#~. or~ f'/J Dat~ .. Ll._?J Time Ij J. ~._Receiv~d_b.y .. ._ _ _____ Org . 

2. Relinquished r;J~" ~. ~rlY- 7ft" Dat{,fi~/1" Time/4Jv 5. Relinquilhed by Org. 

2 .. _R_e~eiv~d_ ~y _ ~u~~~ __ ~r~.' _______ .. ___ ~_~t~"1'1~_96 _~i~_Qo.. __ ~~ Rec~i.v~d by. _________________ ~!~., 
3. Relinquishe by -V-I. Org. Date Time 6. Relinquished by Org. 

Dllte 

Date 

Dale 

Date 
--- ---
Date 

3. Received by Org. Date Time 6. Received by Org. Date 

VHITE - To Accompanv Samples, BLUE- To Accompanv Samples, YELLOW· SMO Suspense Copy 
Laboratorv CODY Relurn In ~Mn 

PINK- Field Cop, 

Abnornull 
Condition. on 
Receipt 

Time 

Time 

Time 

Time 

Timn 

T illln 
---_ ... -



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Sandia National Laboratories 
Atm: Mr. Joe Pavletich 
Department 6682 
P.O. Box 5800, MIS 1147 
Albuquerque, NM 87185-1147 

October 22,1996 

Project No. 301455.405.01.000 

• ,.' t; ~ 

Data validation for Operable Unit] 334, 
Central Coyote Test Area 

Enyjronmental Restoration Site 9 Analysis Report 

Dear Mr. Pavletich: 

Data validation levels 1,2, and 3 (DVl, DV2, and DV3) were perfonned on one laboratory analytical data 
package containing sample analysis results and raw data for soil and quality control samples collected at 
Environmental Restoration (ER) Site 9. Data validation was perfonned in accordance with the SNL/NM 
Sample Management Office procedure, "Verification and Validation of Chemical and Radiochemical Data, 
TOP 94-03." These samples were collected at ER Site 9 and recorded on ARCOC 05279. The analyses 
were performed by Lockheed Analytical Services laboratory and released in report numbered L 7237. Any 
typographical or transcription errors that were identified were either hand corrected, initialed and dated, or 
corrected analytical reports were requested and obtained from the laboratory. Data validation fmdings are 
discussed below. 

Soil samples were analyzed for Resource Conservation and Recovery Act (RCRA) regulated metals plus 
beryllium, semi-volatile organic compounds, high explosives, isotopic uranium and isotopic thorium. Field 
quality control samples submitted were limited to an agueous equipment blank for semi-volatile organic 
compounds, and isotopic uranium and thorium analys~s. Field duplicate and matrix spike/matrix spike 
duplicate samples were indicated on the ARCOC for selected analyses. 

RCRA Metals plus Berylliwn 
RCRA metals plus beryllium were analyzed for in three soil samples (030008, 030013, and 030019). Metals 
results were reponed in units of milligrams per kilogram and reported on a total metal, as received (wet 
weight) basis. Sample analysis results are acceptable and no qualifiers were assigned during validation. 
Mercury results were reported as undetected below the laboratory reporting limit for the three metals 
analyses. These results were qualified during review with "u]" because of low bias observed in the matrix 
spikes and laboratory control samples which indicated that the actual detection limits may have been greater 
than those reported. There were no field quality control samples designated on the ARCOC for matrix spike, 
ciur!:O["" or equipnlelll blciJik metals analyses: -

Semi-Volatile Organic Compounds 
Seven soil samples (6 environmental plus 1 duplicate sample) were submitted for semi-volatile organic 
compound analyses using EPA Method 8270. One equipment blank quality control sample was also 
submitted and analyzed for semi-volatile organic compounds. The analyses for semi-volatile organic 
compounds are acceptable. Mass spectral library searches to identify organic compounds in the samples that 

Regional Otfice 
5301 Central Avenue. N.E .. Suite 700. Albuquerque. New Mexico 87108-1513 

505-262-8800 • FAX: 505-262-8855 

IT Corporation is a wholly owned subsidiary 01 International Technology Corporation 
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were not on the target compound list were performed. Quality control results associated with the analytical 
batches containing the samples were acceptable. Several soil samples contained estimated parts per million 

concentrations of what was identified as an aldol condensation product. This component was also found in 
the associated method blank but not in the equipment blank. You may wish to investigate the occurrence and 
significance of these tentatively identified semi-volatile organic compounds. Additional information 
including the mass spectra can be provided by the laboratory upon request. 

No target analytes were detected in the equipment blank (030023) indicating that contamination was not 
transferred to the samples during the sampling process. The duplicate sample was collected at sampling site 
CcrA-09-GR-007-0-0.5-5. Target analytes were not detected in either sample; therefore, estimates of 
sampling precision could not be made from these data. 

Explosives, Method 8330 
One soil sample (030019) was submiued for explosives residue analysis by EPA Method 8330. Analysis 
results are acceptable based upon the laboratory quality control measures reponed. No analyte was detected 
during sample analysis. 

Isotopic Thorium and Isotopic Uranium 
Ten samples were analyzed for isotopic thorium and uranium content. Cursory review of the data shows that 
the isotopic ratios are roughly equivalent to those for naturally occurring uranium and thorium. An 
equipment blank sample (030023) was also submitted with the soil samples. Low concentrations of U-
233/234, U-235, and Th-232 were detected in the sample. However the statistical error associated with the 
reported values indicates that the values may well be below the laboratory's Lc and therefore the results 
should be considered to be insignificant relative to the soil sample results. A sample (030015 from sampling 
location CCTA-09-GR-006-06-1.0-5) for matrix spike/matrix spike duplicate analyses was also submitted. 
Laboratory control sample and matrix spike sample analysis results were within the laboratory's control 
limits for accuracy and precision measures. Based on the review of the analytical results and associated QC 
data, sample results reported for isotopic uranium and thorium analyses are judged to be valid. 

Reviewer comments and assigned qualifiers (if any) relevant to specific samples are found on the data 
validation forms. Data qualifiers assigned for the metals analyses are recorded on the data validation level 3 
(DV-3) forms. Unless noted otherwise, all analysis results are acceptable as reponed. Please review tte 
validation documentation and contact either myself or Pam Puissant. Dept. 7513. with any questions. Review 
comments have been provided to the SMO for inclusion and filing with the laboratory report original. 

If you have any questions or require additional information please contact Mark Lyon at 262-8920. 

Respectfully submitted. 

IT CORPORATION 

~
ttff &okv-

W t Booher 
Pr ~ect Chemist 

WFB: 
Enclosures 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONN ALIDATION LEVEL 2-DV2) 

Project Name CfL,-t" ... 1 Ccrete T<;1 &r<c.. 

Case Number :3 Co :3 4, 'loa 
Page 1 of 5 

Sample Numbers ___________________________ _ 

ARICOC No. 05 ;2 7 q Analytical laboratory _....;L;;;;..;...,.z'-'S ______ _ SOG No. L 7"23 7 
ARICOC No. __ _ Analytical laboratory _______ _ SOG No. ____ _ 

ARICOC No. __ _ Analytical laboratory _______ _ SOG No., _____ _ 

ARICOC No. __ _ Analytical laboratory _______ _ SOG No.c _____ _ 

1 0 EVALUAnON 

. Item Yes No It no, Sample 10 NoJFraction(s) and Analysis 

1) Sample volume, container, and 
preservation correc:t? 

./ 
2) Holding times met for all 

samples? c .• 

V-
3) Reporting units appropriate for the 

matrix arid meet project-specific 
requirements? ./ 

4) OuantHation Umit met for aJI 
samples? 

/" 
5) Al:.euracy Lc(' ..f'o, UO W"~ f~C. ) ~ .... fs~ Oc I/c :-Ir A f-

a) Laboratory control sample v 

accuracy reported and met for i" "'" ,If ..,;-ft.; ," ~ ... ~ .... : ql"'r'''(~r. I.J... • 

aU samplee1 / f" " •• J __ ~ 
b) Surrogate data reported and 

met far .. organic I8J11)IeI 
anaIyDd by • gal chroma- / tography technique? 

Reviewed by: ~ O~ 

Date: 10 II So /9, 



6) 

7) 

, 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONN ALIDATION LEVEL 2-DV2) 

Page 2 of 5 

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

c) Matrix spike recovery data 

reported and met for all 

samples for which it was 

requested? 

Precision 
-""'"- ~~ 

a) Laboratory control sample 
precision reported and met for 

all samples? v 
b) Matrix spike duplicate RPO 

data reported and met for all 

sampIee tor which It wu 
requested? 

Blank data J • Jo% - - .. . ""- c .. 
a) Method or reagent blank data 

reported and met tor all ;liB h. J. A. ("0",-1 .. ' •• -I:. 

sampIee? v 
fYl8h~ 111.10 I C ... .,/~" ... .,1;0 ... ("O..,,Ia, • ~~ ... ;"J'vc . 

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

reported and met? 

8) Narrative included. correct. and .si-'e.I "tt<.,-.~'Y 
.("0/ 1./- ";t'cIM,,.1 N .. r,o.-t; va = .......... L cs J(. en 

complete? f3' ,.,,,, ... 

O .... 'l!").).L ~_ lZec I~,,"·O{ .. 

fII ... , "'" l: vc.. ~"(.r,(.tI~ ~f...'~J 1118 /,.,.). ,J;;,-/, .. I./~ 

2.0 COMMENTS: All Items marked -No- above must be explained in this section. For each item, give 
SNlJNM 10 No. and the analysis, if appropriate, of all samptes affected by the ~nding. 

L,s: kG H, $(., C!!CO"k,J W Qr lim;'/; ."f if s,<"rw," w:I,,;o 
) 

Reviewed by: 414 02tml; 
Date: /0/1';'" 

I.L 



• 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICA nONN ALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUAnON SHEET 

Reviewed by: @~ C9~ *4 
Date: loll R Irr. 

Page 3 of 5 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONN ALIOATION LEVEL 2-0V2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. list only sampleslfractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample! 

Fraction No. Anatysi8 Qualifiers Comments 

03 co-:z':!J -00:1 u- 23S' :r 

o ~ ~ 0'2 :3 - OOt{ II, - -;132 .:r 

-----..... 
QUAUFIERS: 

J.. Estimated quantity (provide reason) 

B.. Contamination in blank (Indicate which blank) 

P.. L.ab9ratory precision does not meet criteria 

R.. Reporting units inappropriate 

N = There is presumptive evidence of the presence 

of the material 

UJ .. The material waa analyzed for but was not 
detected. The uaoc:iated value Ia an estimate 

and may be lna::curate or imprecise. 

Reviewed by: /}.Jtz/.4; a~ 

Date: /0 /; (" / 9&, 

f?~ ~ .... It "> L c. .f < :2 ~ .c~~o".. 

~ 

a.. Quantitatlon limit does not meet criteria 

A.. Laboratory accuracy do8s not meet criteria 

U.. Analyte is undetected (indicate which analYle and 

reason for qualification) 

NJ .. There II presumptive evidence of the presence of the 

material at an estimated quantity. 

• 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONN ALIDATION LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample! 
Fraction No. Analysis Qualifiers Comments 

/ 
/ 

/ 
rf:p/ 
7 

/ 
/ 

V 
/ 

/ 
V 

/ 

/ 
/ 

/ 
V 

/ 

£ 
/ 

/ 
I 

Page 5 of 5 

/ 

/ 

Reviewed by: 
~edby:· ______________________ _ 

Date: /011./ 'fC Date: 
i » 

"TaaklProjed Leader must approve data package. 



MEMORANDUM 

DATE: June 28, 1999 

TO: File 

FROM: Kenneth Salaz;::M 

SUBJECT: Inorganic Data Review and Validation ;:1. 15". ;1;2.0 I /t:.),f. 

Central Coyote Test Area, ARCOC #05279, Case No. ~O~4.40& ,fl"" 

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 (EPA6010, EPA7471). Problems were identified with the data package that 
result in the qualification of data. 

1. The MS/MSD percent recoveries (%RECs) of mercury (Hg) were below QC limits. 
Results for samples L7237-11, -22, and -31 were non-detect (ND) and will be 
qualified "UJ ,A2." 

Data are 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 

No target analytes were detected in the method blank, ICB, or CCB above the required 
acceptance limit except silver lAg), which was detected in the method blank. All 
sample results were ND; no data were qualified. 



Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

The MS/MSD met QC acceptance criteria except as noted above in the summary 
section. 

Laboratory Control Samples 

The LCS/LCSD met QC acceptance criteria except for the LCS %REC of Hg, which 
was < 80%, but within laboratory derived limits. Thus, no data were qualified. 

Replicates 

No replicate analysis was performed. The MS/MSD and LCS/LCSD were used to 
measure laboratory precision. 

ICP Interference Check Sample (lCS) 

The ICP ICS met QC acceptance criteria. 

ICP Serial Dilution 

The ICP serial dilution met QC acceptance criteria. 

Other QC 

No field duplicate, equipment blank (EB), or field blank (FB) 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 regar.ding the review of this 
package. 



• 
)'3000~- 00 , 

300 13-001 
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SAMPLE FINDI~GS SUMMARY 

AR'COC: 05:;',9, D:lta Classification: 
(EPA 6 C4O•J I""orQQ.."\I~ ~. -.:1'n. 

Snmple· 

I I DV I Frnction No. Analysis Qualifiers Comments 

c.c. TA -OCi-G R.- 7439-Cl7-, 
U:l,A;2 

003-0- O.S - 5 (Jioic.I'(.. .... ,..., ) 

CC,TA- Oq-G,R- I I I ., 
OO~-0.5-1.0- S I I 

tC.TA- O'l-GR-

008-0-0.5- S ~, "I' 

I D o..\-Cl. "J ac."J±o.1 k. . 

I 

Qc.. ~e." su.rc. $ a..pp~ar rk> be. aJe-'lkL-tlte. . 

Sample No.lFraction No. - This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis -l'se ,·alid test methods pro\'ided below or if the result applies to an individual anal:-le within a test method. 
use the CAS number from the analytical dara sheet. .. 

DV Qualifiers - The entry will be taken 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 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, EPA60 I O. EPA6020. EPA :~70 '1. EPASO I 58. EPASOSI. EPAS260. EP.-\S260-M3. 
EPAS:70. HACH_ALK. HACH_ ]\;02. HACH_N03. :-'IEKC_HE. PC8RISC 

;1 
, 

:1 
'I 

II 
:[ 

il 
i· 

I 

I 
I 

I 

: 
I 

I 
!I 

! 

I 



INORGANIC METALS: 

#- o~, 5... .... ,(.): ._,:'1_' _ 

f1cJr; ~ ,'. So'. \ 

(,~_\rc.\ (or()~C 
SITE/PROJECT: ~-,,-lo+-,--,A-,-,-,re, .... q,,--___ ARCOC II: 05 d--,q 
LABORATORY: _'=A S LABORATORY REPORT II: _=L~-'_;).,,--=,3_7,----__ _ 
METHODS: £P~ £0/0 • 9A 7'-1-" 

'1 tn_ '1(,_ ~ Ca 

.3Cr'!i!i.'~~·I· :::;\/_lJ~.,~:~/,:·~~ ',';"l'Li I''!'~'"'' I;':_~;ii'.lz.,\":~ i·1 i¥f\/",:;~ 1 i~.~:~;,~~J 
ICo 

'''dn_~n_~ Cu 

7439-89-6 Fe 
IMg 
,Mn 
INi 

7440-09-7 K 

I Ag'll~ii' I-Ii .. 
' .... V-L.l-~ Na 

.u-uu-u Zn 

Q) 

'nh;~;:~I,:!~ '·;~V~"~ ~~"';.v';&":7 1~~U;i·'4i'I~' 

Cyanide eN 

MSD ~g 

mglkg = uglg (uglg) : (sanlple mass (g} I sample vol. (ml)) x (I000ml . lIiter)) I Dilution Factor ug I 

Comments: 
Ii) ~ W c:~.6, b~\ ""' j", '''!:.':' • .:LlG1 GO ~t ... _;~. 

([) No:. "'pl ...... k. ...-.\,~.~ pcr~"~\.' U-s/u..so .-.l .;\A's/.M.5 I.) w.e..l }v ....... ~QSWL fJH.-v!3,'u ..... 
(3) Sr.,-.... l cJ.:I ... \-ib", C-I': kJ-; .. o..'{Jt~ 0"'\'( k S ~ ~ ... \ ~ ,>..ru X f\o.. RL. 
C$M fic:.-\J. Jv./I., (t.. ~I ...... ,,-, or ~.'t.tJ S\~ $. "-;tkJ 0" J-1... COCo 

JL 1 I I 

I 

1-



- -- --

==!"? At, ~ c:£...~ ,"'- ~ ~.J. !:>l..-k w M( ~ ~1\-1 ~ NO; """" clc,..+a '-"""'t. f'-l.-~.~. 

M.S/)A3{)~ 

.-=."';) ~ W ,A-U....t ;Vl.5 0 % i k.. ~....., a ( 1.1.-.b-. ~."'"'""t... ~l~ .....-c- )/j o--d.. .... :n ~ '( ~l."",".'t..cl \'('n').-i 

• 

• 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3-DV3) 

-- = .... ..: 

Attac!":~'?"! : 

Page 35 Cl 1:5 
,july 1994 

Page 1 of 16 

SITE OR PROJECT (~t~tZnE 1« kct4 CASE NO. _3~t-~3;...:.4-....:.... 40..:..=..;:;.6 _____ _ 

ANALYTICAL LABORATORY SAMPLE IDS ?>3~g, 03bO/~.p2t6/6#: 
LABORATORY REPORT 1# _~O=3~t6;U./_ql-.--________ _ 
TASK LEADER ____________________ _ 

NO. OF SAMPLES __________________ _ 

DATA ASSESSMENT SUMMARY 

ICP 

1. HOLDING TIMES ,/" 

2. CALIBRATIONS v 
3. BLANKS ./' 
4. ICS v 
5. LCS v 
6. DUPLICATE ANALYSIS I'::::: 
7. MATRIX SPIKE ,/ 
8. MSA 

~. SERIAL DILUTION ,/ 
10. SAMPLE VERIFICATION /' 
11. OTHER ac ,/ 

12 . OVERALL ASSESSMENT /' 

./ (check marl<) - Acceptable 
Other - Qualified: J - Estimate 

UJ • Undetected, estimated 

AA MERCURY 

V" 

R· Unusable (analyte mayor may not be present) 

CYANIDE 

ACTION ITEMS: -"A=k=N,=-t: ________________________ _ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3-DV3) • Page 2 of 16 

ACTION ITEMS: /VONi' 
~~~-------------------------------------------------



1.0 HOLDING TIMES 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3-DV3) 

-- :'- -.: 

..lttac~r-,?"'~ : 
:::'!ge ,j- :It ,. 5 
JUiy Igg~ 

Page 3 of 16 

List holding time criteria used to evaluate samples. indicating which samples exceed the holding time. Holding 
time begins with validated time of sample collection. 

Holding Days Holding Action 
Time Time was 

Parameter Criteria Sample 10 Exceeded 

~ 
..,. .....- /' 

1.,N1. ~'1 / 
~ / A,t;. 

A' ~' /' 
V 

/f~e:: / 
6' / 

I~~ /" 
K"v/ 
/ 

/ 
I ~ 

-

Were the corred preservatives used? Yes @ No 0 

List below samples that were incorrectly preserved. 

Sample No. Type of Sa"llies Deficiency Action 

~ 
( ~ 

V 

11''''' ~.A.£I.." 19) 

.AI',,#' ~,j f(t..-' 

M/"':>f1 V,',J¥ef v 

/ v 

/ 

Reviewed By: r &vL 
AIJ2-NIWPISNL;SOP304o&C. 1 

Date: _..:.'....1.° t..:..I.J..t:;....;~_t _________ _ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3-DV3) 

Page 4 Of. 
2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

Indicate %Recovery (%R) criteria used to evaluate calibration standards: 

Metals: ~ 90 -liD 
Mercury: _--=:::3~o~-~/U)=-_____________ _ 

Cyanide: __ 4..u.J/""'.4'-------------_____ _ 
Other: ,JIA 

List below the analytes which did not meet %R criteria for initial and cominuing calibration standards: 

ICV/CCV 
Analysis Date 1# Analyte %R Action Samples Affected -----

~ 

Itt ~ /}l 
IP"'"'"" ~ -

:L, ~(!;" I ~ ~t<TV'L-- "" . A.. 

~ --- /".,~~( 
..... 

--r-- ,Y 

2.2 Analytical Sequence 

Did)pe laboratory use the proper number of standards for calibration as described in the EPA method? 

Er NoD 

• 
Yes 

Have initial calibrations been performed at the beginning of each analysis arid at the frequency indicated by the 

EPA method? Yes ~ No 0 . 

Have continuing calibration standards been analyzed at the beginning of salTllle analysis and at a minimum 

frequency indicated by the EPA method and at the end of the analysis sequence? Yes ~ No 0 

If no tor any of the above. outline deviations and actions taken below: 

Reviewed By: fA}V\.i rl &Iw.-
AlI2-g.&IWPISNl:SOP3044C.R1 U 

Date: --.;.I--,~ (;:..../...:...{~h:....;.? _______ ---:::_ • 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriticationlValidation Level 3-OV3) 

.A::ac~~'?"t : 
;::'!g@ 39 or ., 5 
JUly IS901 

Page 5 of 16 

Were the correlation coefficients tor the calibration curves for AA. Hg. CN. and other spectrophotometric 

methOds ~O.995? (Check calculations performed tor calibration curves.) Yes ~ No ID 
If no. list: __________________________________ _ 

Date Analyte 11 Coefficient 
A I. Action Samples Affected 

if ~r ~~". 
,tvf1vv ...... ~l~r-

A .. tDf'''~ J.LF 
1.~1'1 ,#V U 

............... !'1T 

Check for transcription and calculation errors involving calibration summary forms and raw data. Briefly 
summarize errors and associated actions when data quality might have been affected. 

3.0 BLANK ANALYSIS 

3.1 Initial and Continuing calibration Blanks 

Have Initial and CJP1inuing Calibration Blanks (ICB/CCB) been analyzed at the frequency required in the EPA 

method? Yes 0' No 0 . 

If no. summarize problems and resolutions in the narrative report. 

List analytes detected in ICB and CCBs below: 

NOTE: For soil sa """Ies. convert blank values to mglkg using digestion weights and vokJmes. 

Required 
Analysis Dat. ICBlCCB No. Analyt. Cone. Detection limits Action Level Samples Affected 

~ 
~ 

Jt.#.tr' ~~Y 
('JO fl~ ~v 

~ 
~ rv 

----

Date: __ /_~~!_/.;.....;..~_"I_(, ________ _ 
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3.2 Method Blank 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3-DV3) 

Was one method blank analyzed for: 

Each of 20 samples? Yes S No 0 
Each digestion batch? Yes /1( No 0 
Each matrix type? Yes [2'( No 0 
Both AA and ICP when both are used for the same analyte? Yes B' No 0 

or 

At the frequency indicated in the EPA method or QAPjP? Yes ~ No D 

Page 6 of tit 

NOTE: Method b~ank is the same as the calibration blank for mercury and for wet chemistry analysis. 

List analytes detected in method blank samples below. NOT~: For soil samples. be sure to calculate blank 
values using digestion weights and volumes. 

Preparation Analyte Cone. Required Action Level 
Date Detection 

Umits Samples Affected 

~/z ~/tf f;, 5/l·';~ (). 2/ ,-jJ. ~ .2..~ ,....jJrv 2..0 ~/~/ d~co8 • u I 636013 

~360/9 

Reviewed By: i1~iZ&/ 
A1J2·~PISNl:SOP3044C 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3-DV3) 

3.3 Field/Rinse/Equipment Blanks 

..... ~ :0 ... Ioooj 

~~..,. 0 

At:ac~me"t : 
Page Jl or 1'5 
July 1994 

Page 7 of 16 

Was a field/equipment blank analyzed as required by the EPA method or QAPjP? Yes 0 No ~ 
List below analytes detected in the field blanks. NOTE: For soil samples. calculate blank values using 
digestion weights and volumes. 

Required 
Collection Detection Samples 

Date Blank 10 Analyte Cone. Umits Action Level Affected 

--~ -----rJ ___ ~ 

---- A 

--------....-

4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS 

Was an ICP interference check sample (ICS) analyzed at the beginning and end of a run or at least twice every 

8 hours? (Not required for Ca. Mg. K, and Na) Yes ~ No 0 
Samples affeded:_....;..;.N_()N-.,;;;.G _________________________ _ 

Are the values of the ICS for solution AB within 80-120%R? Yes ~ No [J 

If no. is the concentration of AI. Ca. Fe. or Mg lower than in ICS? Yes 0 No ~ 

Reviewed By: v1i
a

<a{{ &L 
ALI2·9o&IWPISNL:SOP3044C. 

Date: __ -l.I.::.;..b/-l./6J-1.!...].f~:..__ ____ _ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3-DV3) 

Page 8 Of. 
If no. list below all analytes which did not meet %R criteria and in which the concentration of AI. Ca. Fe. or Mg 
is higher than in the ICS: 

Date Analyte %R Action Samples Affected 

1).- --bt rr" ------d ,(... 
yv 
~/J IV 

"f::----- ~~V" 

~ 

Are any results> IDL for those analytes which are not present in the ICS solution A? Yes 0 No [!(' 

If yes. results >2 (absolute value of the IDL) indicate either a positive or negative. interference and must be 
qualified. 

sampleSaff~ed: __ ~~~~~~_~~~ ____________________________________________________ ___ 

Check for transcription/calculation errors. Briefly summarize errors and associated actions when data qUalit. 
might have been affected. 

5.0 LABORATORY CONTROL SAMPLES (LCS) 

Was an LCS analyzed at required frequency? Yes ~ No 0 

Samples aff~ed: "t,.r If 
--------------------------------~~---------------------------

Reviewed By: ~ 
. .1 

Al/2·94IWPISNl:SOP 1 

Date: _....;.I.;,J..~~..;../i'--'-6L..;.ff/~ _____ _ 

• 



~r:ac!"'~~"~ : 
Pag~ .!j ;1 :: 5 
July 199': 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriticationlValidation Level 3-DV3) 

Page 9 of 16 

List below any LeS recoveries not within limits. 

Preparation 
Date Analyte %R Action Samples Affected 

lJ.d,..,J 7M It.. I~ 7& NONE o ~ t't''' S' 
(jV I o~/~ 

/) 3tJoI er 

6.0 LABORATORY DUPLICATE ANALYSIS 

Were laboratory duplicates analyzed at required frequency? Yes Gr' No 0 

Samples affected: ;)~@:th NUL & ~c.sjcs 4M,/'-I-k. ht<f./M~ ~~/ 

~ 1Vd.a ~ ~ f/.£ bAa uhri! L b,l-I1 /J1S,lmsA . 

Was laboratory duplicate analysis performed on field or equipment blanks? Yes 0 No Er 
sampleSaff~ed: ___ N __ 'N __ ~ __________________________________________________ ___ 

Is any value for sample duplicate pair <POL and the other value >10xPQL? Yes 0 No g.---

" Samples affected:_-....N .... O ... "'_C __________________________ _ 

Reviewed By: r L 
ALI2·~PISNL;SOP .F!1 

Date: --J-1+1;;....;..It;"'+·A.....:..9...:..~ ______ _ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation level 3-DV3) 

Page 10 01. 
List below concentrations of any analyte that did not meet criteria for duplicate precision: 

Sample Preparation Samples 
10 Matrix Date Analyte pal R~ ~ Action Affected 

~ 
~ 

,,/ ~ 
~ A 

~ 
~ 

Check for transcription/calculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected. 

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were field dup~JS collected at the frequency indicated in the EPA method or OAPjP? 

Yes 0 No 13' 

If yes, qualify data associated only with the field duplicate pair. Calculate RPOs for each analyt~ in which both 
values are greater than the IDL 

I 

Is any value for sample dupliCate < practical quantitation limit (Pal) and other vahJe > 1 OxPOl? . Yes 0 No g--

Reviewed By: ,~ 
AL2_P"NL'SOP~ 

Date: I o~r;:(, 

• 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation level 3-DV3) 

-. . "'·'1 \.,J 

Page ':5 01 ~ ~ 5 
JUly 1994 

Page 11 of 16 

Samplesaffe~ed: ____________________________________________________________ __ 

List below the analytes that do not meet RPO or pal criteria. Use the same criteria as those used for 
laboratory duplicate analysis or criteria specified in EPA method or sampling plan. 

Co"~ion Samples 
Sample 10 Matrix Date RPO Control Limit Action Affected 

I!? CiJ I~ ~ ~ VJ!;. /IJ/f Vf(.. 

I 

Check for transcription/calculation errors. Briefly summarize errors and associated actions when data quality 
might have been affeds. 

r1~ -h1.71~~~"'" rr ~ ~ p/<A£. ~. 

8.0 MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionlpredistallation spike. 

Was a matrix spike prepared and analyzed at the required frequency? Yes ~NO 0 

Reviewed By: ~ &; k..-
ALI2·~tWPISNl:SOP30406 . . 

Date: _~/a.,..:.}1c...L.,41-~w:;.v _______ _ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VertficationiValidation Level 3-DV3) • Page 12 of 16 

Were matrix spikes performed at the concentrations specified by the EPA method? Yes g--No 0 

Samples affected: 1)3~60 B/ 0300/3" 0300A 

Was matrix spike analysis performed on field ~r equipment blanks? Yes 0 No ~ 
If equipment or field blanks are the only aqueous samples. matrix spike analysis may be performed: however. 
matrix spike samples must be present tor the other matrices. 

Samples affected: __ N_O_N_tf _________________________ _ 

Ust below the Of. recoveries for analytes that did not meet the criteria: 

Sample Preparation 
10 Matrix Date Analyte ·/oR Action Samples Afft;I,.II:::u 

t?2.q'J~ ~/t,.. . 
(h7 7U Alhvc: 1J~600 8 

If 70 I'> 2:Jo6l3 
O~Dolq 

Check for transcription/calculation errors. Also check to ensure matrix spike concentrations are not affected by 
sample dilutions performed. tr matrix spike concentrations are diluted below or close to 10l based on sample 
dilutions perfonned. use professional judgment in qualifying data. Ensure that the laboratory performed sample 
dilutions only when necessary as indicated by QAlOC requirements. Briefly summarize errors and associated 
actions when data quality might have been affected. 

Reviewed By: r ~ 
AL.I2-94JWPISNl:SOP30 . • 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation level 3-DV3) 

=~V : 
Attac:",!-Ql"lr -: 
;: ag@ ~;- ~: ~ ~ 5 
July :;94 

Page 13 of 16 

NOTE: If preparation blank spikes are analyzed. evaluate recoveries. These recoveries can indicate whether 
excursions in matrix spike recovery are caused by sample matrix effects or poor digestion efficiencies andlor 
problems with matrix spike solution. For example. if matrix spike recovery for selenium is 0% and preparation 
blank spike recovery for selenium is 92%. this may indicate sample matrix effects. 

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS 

Were duplicate injections present for each sample. including required ac analyses (no required if MSA is 

done)? Yes 0 No 0 

Samples affected: ______________________________________ ~~--------------------

Were postdigestion spikes analyzed for sarf1)les. including ac NoD 

Were postdigestion spikes analyzed at the required conce NoD 

Samplesaffected: ______________________ ~----------------------------------------

Was a dilution analyzed for samples postdigestion spike recovery <4O%? Yes 0 NoD 

Samples affected: ________ ~--------------------------------------------------

MSA Analysis (M of Standard Additions)--MSA is required when serial dilutions are not with ± 10%. Was 

any sample but not performed? Yes 0 No 0 

Are MS calculations outside the linear range of the calibration curve? Yes 0 NoD 

Reviewed By: j( Imhu: 
AIj2-94rNPISNL;SOP , 

Date: _L::.I(~:...:../~.!....!.~....:.~.:...(, _______ _ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationtValidation Level 3-DV3) • Page 14 of 16 

NOTE: Ensure the spiking concentrations used for MSA anal . were at 50-100% and 150% of sample 
concentration or absorbance. 

Samples affected: ________ ~:....----------------------

10.0 SERIAL DILUTION ANALYSIS 

NOTE: Serial dilution analysis (ICP) is required only for initial concentrations equal to or greater than 10x10L. 

If applicable, was a serial dilution performed for: 

Each 20 sarT1)les? Yes ~ No 0 
Each matrix type? Yes if' No 0 

Samples affeded: ______________________________ _ 

---------------------~ .• 
List below results which did not meet criteria of %0 <10% for analyte concentrations greater than 50xlOL 
before dilution: . 

Analysis ! ! 
I I 

Date SampieiD Analyte 10L i :'~D ~dion Samples Affected 

---N ~ 
~ A 

~ 
. 

~ -
Check for calculation errors and negative interferences. 

Reviewed By: w~ 
AJ.i2-~PISNL:SOP~~ 

Date: ---!.,;! ():..;.:.i/;....r....i-l-,~l.X..~_----. 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3-0V3) 

11.0 SAMPLE RESULT VERIFICATION 

".1 Verification of Instrumental Parameters 

AnaC!1r-·"': : 
=!!9i- J9 ::1 ~ • S 
JUly 1$;4 

Page 15 of 16 

Are instrument detection limits present and verified on a quarterly basis? Ves B" No 0 

Are IOLs present for each analyte and each instrument used? Ves ~ No 0 

Is the IOL greater than the required detection limits for any analyte? Ves 0 No Er' 
(If IOL > required detection limits, flag values less than SxIOL) 

samplesaffected: __ ~~t~O_A(,~{ ____________________________________________________ __ 

Are lep Interelement Correction Factors established and verified annually? Yes E:( No 0 

Are ICP Linear Ranges established and verified quarterly? Yes ff No 0 

If no for any of the above. review problems and resolutions in narrative report. --:N:.....:..~.:;.AL-__________ _ 

11.2 Reporting Requirements . 

Were salll'le results reported down to the POL? Ves a No 0 

If no, indicate necessary corrections . ....I,.;~/~A:.....-___________________ _ 

Were salll'le results that were analyzed by ICP for Se. n. As. or Pb at least 5xIOL? Ves 0 No 0 

Were salll'le w~. volumes, and dilutions taken into account when reporting sample results and detection 

Ijmits? Yes [3' No 0 

Reviewed By: r L 
AI.J2-9UNPISNL:SOP .1 

Date: __ I_oJ,..;.k ..... ¥, ...... h ...... t;...;:;;"' _______ _ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriticationlValidation Level 3-DV3) 

Page , 6 of 

If no for any of the above. sample results may be inaccurate. Note necessary changes and it errors are 
present. request resubmittal of laboratory package. 

Were any sample results higher than the 1~9I' range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No B 

Samples affected: _.;..:N;....;.4~ _________________________ _ 

11.3 Sample QuantltatJon 

Check a minimum of 10% of positive sample results for transcription/calculation errors. Summarize necessary 
corrections. If errors are large. request resubmittal of laboratory package. 

Comments: 
I , . 

t~h/ • 

Approved By:- --------------------------
Date: 

-Task/Projed Leader is responsible for approval of data set. 

• 



MEMORANDUM 

DATE: July 2, 1999 

TO: File 

FROM: Kenneth Salaz ~ 

SUBJECT: Organic Data Review and Validation "7 ;1,5. ).'-0' ~/q, 
Central Coyote Test Area, ARCOC #05279, Case No. 3694.4060 

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 (EPA8270, EPA8330). Problems were identified with the data package that 
result in the qualification of data. 

1. SVOC Analysis: The initial calibration relative standard deviation (RSD) of 
benzoic acid was> 20%, and the continuing calibration percent differences 
(CCV %Os) of 4-nitrophenol and benzoic acid were >40%. The results of 
sample L7237-39 for these compounds were non-detect (NO) and will be 
qualified "UJ." Bis(2-chloroisopropyl)ether had a CCV %0 > 60%. Results for 
samples L7237-27, -28, -29, and -30 were positive and will be qualified URI' 
(unusable). 

2. SVOC Analysis: In the method blank, aldol condensation (TIC) was detected. 
Results for samples L7237-27, -28, -29, -30, -33, -34, and -35 were positive, 
< 10X the blank concentration, and will be qualified "R, B." An unknown 
carboxylic acid (TIC) was detected in the method blank for sample -39 (EB). The 
sample result was pOSitive, < 10X the blank concentration, and will be qualified 
uR,B." 

No HE data were qualified. Data are acceptable except as noted above. QC measures 
appear to be adequate. The following sections discuss the data review and validation. 

Holding Times 

SVOC/HE Analyses: All samples were analyzed within the prescribed holding times. 



Calibration 

SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The initial 
calibration RSDs of 1,2-dichlorobenzene, 2-methylphenol, 2,4-dinitrophenol, 4,6-
dinitro-2-methylphenol, pentachlorophenol, and di-n-octylphthalate were> 20%. The 
CCV %Ds of 2,4-dinitrophenol, pentachlorophenol, 4-nitrophenol, and di-n
octylphthalate were> 20%. All associated sample results were ND; no data were 
qualified. 

HE Analysis: The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

SVOC Analysis: No target analytes were detected in the method blanks except as 
noted above in the summary section and di-n-butylphthalate. The associated sample 
result was ND; no data were qualified. 

HE Analysis: No target analytes were detected in the method blanks. 

Surrogates 

SVOC/HE Analyses: The surrogate %RECs and retention times (RTs) met QC 
acceptance criteria. 

Internal Standards 

SVOC Analysis: The internal standard RTs and areas met QC acceptance criteria. 

HE Analysis: No internal standards were required for this method. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

SVOC/HE Analyses: The MS/MSD met QC acceptance criteria. 

Laboratory Control Samples 

SVOC Analysis: The LCS/LCSD %RECs of 4-nitrophenol exceeded QC limits. Sample 
results were ND; no data were qualified. 

HE Analysis: The LCS/LCSD met QC acceptance criteria. 

Other QC 

SVOC Analysis: The equipment blank (EB) met QC acceptance criteria. No field 
duplicate or field blank (FB) were submitted on the ARCOC. 

HE Analysis: No filed duplicate, EB, or FB were submitted on the COC. 



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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SAMPLE FINDI:'lCS SUMMARY 

... o 0 rs. 
(~~ 8

n :1 AR'COC: ()S;)",'i D:lta CI:lssific:ltion: Or<\o."" t'c..s ~ ~1~ 0 

Sample I I DV I Fraction No. Analysis Qualifiers Comments 

b 
GCT A - Oq- oc:o- loo-od. -, 

U~ fl1 ( 4-.... i~o~c"'c,.) 

I 6S-9~- 0 I I 
(~¢"l.oic. Ac;J.) ~V " I I 

1J"~"OWI\ &!,0lt'f';C 
R,G ,'I Ac~a (ile.) 

CO ~-C;R-CO;..o-o.~-s IOB-6o- { -R 
-001-D-0.5- S If b;5{l-cL.loroisoprt»fI~~ 
-(j)7-o.S -1,0-S 1 -008-0-0.5- S ~ .. 
-(X)l-D-O.S"-S Aldol CC..Je .... .sa.-\.io" R,G 
-(Xn-o-O.5- S (TIC) 

-001-0.5-1.0-5 

-OOg-O-D.~-S 
-(X)8-o.S-I.O-S 

-Otff-D-O.5 - $ 

, ,I 
, -009-0.5-/.0-5 ,it ,1/ 

I Do..+C- ().~ <>-co epk~le (-"''''0+ as Jw cJ,o ve. ') . 

Qc.. Me.sLt.S ct D r.> eM. r- ~ ~<- all."",,+-.,.. 
Sample :'io.lFraction No .• This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis· [se \-alid test methods pro\'ided below or if the result applies t(l an individual anal:1e within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers· The entry will be taken 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· Tnis 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 ;\'Iethods • Anions_ CEo EPA60 I O. EP.A.6020. EP . .l. '74 iO '1. EPASO 15B. EPAS081. EPA8260. EP . .l.S260-M3. 
EPA82iO. HACH_ALK. HACH_ 1\'02. H.-\CH_N03. ~!EKC_HE. PCBRlSC 

Rc\iCllcJ b: : __ Z<:::~===::::! _____ :!:::.....ll~~~O!!=:::::~ ___ j)alc; __ 7....=...!.V.....!;2:=L..(..!.<j'...I.?~ ________ _ 
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SEMI-VOLATILE ORGANICS: Page I of) 
SW-846 - Method 8270 

#- ... $ ~"'--I' ..... ).' I 

At.+,..;~: :> .. 1 I 

T..-oJ.. J/): ~t:.""s...!: 
G:._\Itl1 Ccyok ~ ,,;).i{f1 

SITE/PROJECT: Te..s t A~ ARCOC #: -I:::: 1 l: ')"7 051,Q 
~~~-=--------

LABORA TOR Y: LAr~ LABORATORY REPORT #: _--"'L"-,-'---'!::J.:...,)<-7-'--____ _ 

CAS N NAME Min RF Intercept 

Comments: U>c.c."q. () etfPl."r.-S J" s--p/"s -.l' ,-J'iI,-.lCf, ......t -30 o~\r. 
(J IV;) .(.~\ J. ~ \.....J... s...Jo-;~\.U. ,,~ ~ (.0(... 

U)c.c.-v q<uD appl.' ... s h. s-.p'--~ -Yl,-1~, -.)...-J5" 0 ..... ''1. 

CCV Method LCS LCSD LCS MS MSD 
Blks RPD 

REVIEWED BY: ~ .R" _~_. _____________ DATE: 7'/:2./7'9' 



SEMI-VOLATILE ORGANICS: Page 2 of3 
SW 846 - Method 8270 

~\..r4\ Co'yck 
SITE/PROJECT: ,."LAv-<!.q ARCOC #: _-=O--,,5,,-,.l~-'-,-------,-Cf _________ _ 
LABORATORY:_~_ LABORATORYREPORT#: L 7:JJ7 

IS ONA CAS # NAME Min RF 
Calih 

Intercept RF 
Calib 

RSO I R' 

lD 

CCV 
%D 

Method LCS LCSO LCS MS MSD 
Blks RPD 

MS Field 
RPO Oup 

RPO 

Eq. Field TAL av 
Olks Blks ra/} 

1>.05 .<20% I 0.99 20% ~~ 

13 ON 91-58-7 12-Cnv. 10.80 iliA --L ~_ ~ if ./ v' N6r V 
13 ON 188-74-4 12-Ninvanllh.~ 10.01 L _~V \ V 

13 ON 208-96-8 lA, 0.90 "';.j V V 
13 ON !606-20-2 IJ F.. 0.20 ../ II V .,/ 
13 ON 99-09-2 13-Nitroaniline 0.01 Li. V V 
13 ON 83-32-9 0.90"';"; V ./ V V V V ,/ V 
13 A 51-28-5 1J4_n 0.01 V J." ''i 7 ~ V 
13 A 100-02-7 14-Nitrophenol 0.01 V V '3 .... "'1 V V V / t/ / \/ 

13 ON 7005-72-3 l.t_rh "~"J"'J 0.40 VV../ V 
,3 BN 86-73-7 Fluorene 0.90 V v' 'II V 
13 DN 100-01-6 4-Nitroaniline .0.01 / V V V_ 
14 A 534-52-1 4.6-0inil'" ,,~"v, 0.01 £ ll, 3S<J ../ .,/ 
14 BN :86-30-6 N-Nitrosodiphenylamine (I) 10.01 ./ 'II V .,/ 

14 BN 1120-12-7 An""a~~,,~ 10.70 Lv"; ~ 

14 ON !86-74-8 Carbazole 10.01 V if V V 
14 BN 184-74-2 jOi ""]'" lthalate 0.01 ./ V .; V 
14 ON 1206-44-0 iFluv,a"",~,,~ 0.60 ~ JL ...; V 
5 ON 1129-00-0 iryrene 0.60 J./ V t/ ./ V ./ if V .,/ 

5 ON 191-94-1 13•3'_n;, '''',~ 10.01 ./...; if V 
5 ON 156-55-3 IBenzol ,a~~,,~ 10.80 ,..[ 1/ 'II 'II V \~ ~ V 
Comments:<D 0-.'; %1) a.ppl;e,.l }.. S...-p1lW -J.",-.l-~/-)'l, '-" -'?U co .... I\(. "v,J,-"'N...\- Appl~~ 
~ /h .C,--IJ. "\0-..1.: S",,~.-;\\<.J.. ....... k ("oc.. 
\.5) ~c.J '1 .. () ... "".'l:'> ~ S4,",,"'~!> -"JJ, -3,{, o-.l. -) ~ o~",. 



SEMI-VOLATILE OI~GANICS: Page 3 (If 3 
SW 846 - Melhod 8270 

U....\.,....\ c..c,yo.'k 
SITE/PROJECT: U~ \- Are..'4 A RCOe #: __ -,C>~=S--,2.=---.:7~Cf _______ _ 
LABORATORY: i-At;. LABORATORY REPORT #: ______ L~7~;1:....3L7J--__ _ 

f ... 

Calib Calib CCV Method 
IS DNA CAS 1/ NAME Min RF Intercept LCS 

RF RSD 1 R' %D OIks 

>.05 <20%/0.99 20% 

5 ON 218-01-9 Chrysene 0.70 NA V ./ V V 
5 ON 117-SI-7 bis(2-Ethylhexyl)phthalatc 0.01 \ " ...; \/ 
6 UN 117-S4-0 Di-n-octylphthalate 0.01 V v' \/ 
6 ON 205-99-2 Oenzo(b)nuoranthene 0.70 J V V 
6 ON 207-0S-9 Uenzo(k)nuoranthene 0.70 V if V 
6 ON 50-32-S Uenzo(a)pyrcne 0.70 V v' V 
6 ON 193-39-S Indeno( 1,2,3-cd)pyrene O.SO ../ ~ J 
6 UN 5)-70-3 Dibenz(a,h)anlhracene 0.40 .; V V 
6 ON 191-24-2 Uenzo(g,h,i)perylene O.SO ../ ..J ../ 

to-SI- , ~ c..-\ ~ .. , At C£J I.-.a I " if V 
1'\,-85-0 f!>e .... 11 .. ~ ~iJ , .J J ..J " 

i Aldol Co--J..", ... ".J.'i,,(Tld SOQ)O 

Surrogate Recovery Outliers 
Sample SMC I SMC2 SMC3 SMC4 SMC5 SMC6 SMC7 SMC8 Comments: 

Q> 

LCS MS 
Field Eq. Field 

LCSD MS MSD Dup 
RPD RPD 

RPD 
B1ks Blks 

.; / ,vA,. 

V 
lilA. , 

Ad ---f"l", \ -- (Dc"" %0 a"I.'u h. SA .... '<a.s _y., -.).H-.l.CJ ....,( _ 7" 
, , , ." O ....... ly .. 

~N .. ~'&.I<l. Y ..... \c. ~ .... ~-;\W ., )'k Coc:.. I 
t' ... ~~ 

SMC I: Nilrobenzene-d5 (BN) 
~ SMC 4: Phenol-dS (A) 

'I- tt'I . ~U,,"7' l l (;1,leP6l'hcIIBI 11'1 (.) 

b'''' 

-- ---- a (.<." %b "-Pt':eJ ~ ~-,I....l -~11-341 o.-J...- 35". 

SMC 2: 2-Fluorobiphenyl (ON) SMC 3: p-Terphenyl-dI4 (ON) 
SMC 5: 2-Fluorophenol (A) SMC 6: 2,4.6-Tribromophenol (A) 
SMC 8. 1,2 Biel,leFehlRuRI d4 (Bl:U 

Cl) 

TAL UV 

"0 
~~ 
V 
V'" 

Xl.;Z 

V 
0/ 
V 
V 
V 
V 

V 
if 

Internal Standard Outliers 
~ (' s;,.... I;,A(..~ 
'1- .:;,v. ..... ..-..., ~ of.. .)t....! Sample IS I-area IS I-RT IS 2-area IS 2-RT IS 3-area IS3-RT IS 4-area IS 4-RT IS S-area IS 5-RT Is 6-area IS6-RT 

.. I ~ 
J-f\ \ 

\ 
\'~"" 

IS I: 1,4-Dichlorobenzene-d4 (BN) 
IS 4: Phenalhrene-dlO (BN) 

--
IS 2: Naphthalene-dS (ON) 
IS 5: Chrysene-dl2 (BN) 

IS 3: Acenaphthene-dlO (UN) 
IS 6: Perylene-dl2 (UN) 

p ... ~. 

------



==> J.\o(-J.~ilrop'--I .....t 't/,-d.oIo.4L,,-)-~t~1 I......l ~"~'\'"al c:&o.l.~. (?5C s ')Qo~ Att S"a.."c.. ~ ... It-S ~ 
}I D; I'\U ~ ~ C( \H4.l.;fn:...c:( . 

"'.iI t --'7 ~,"\(1~lcIrO''''''P~tchc..~ ~. c.."" 0<11 "? 'Q~. ~Cc. J'C,6 .... f.l:J ~.Ali) .-l ..... ~ I Lx- i ...... LP~1 1'. 

L., -l." -lg,-~""...J -30 

~ '1- ... ;\.ro~~1 ,.,.J. ~·-n-~I~l.. .. \..\-e \o--l CC-v °kOs :> ),,,%. S-pl& re.s. ... '1.:s 1oV~ NO, -" ~ ~ 
t\oU:Lt; ~;e.c1. ' 

""":\",,,, . 
.. ,> Alclol (.D .. ,(h ..... 5o~;-o-tTIC.) ...,"$ ck.\..c.....~cJ. t.... ~ ......Jl,.oJ bl-k • .5g.~ r-cS .... l~ ~ r", lOY. 11<.. 1:,1,-" 



SEMI-VOLATILE ORGANICS: Page 1 of 3 
SW-846 - Method 8270 

Ce'" -4-ra.\ ~yo \-e 

.jt_ <.4 S·~-"I.J:.--!.
.,.vi. ..:.~r; ~: trt"'..., ..... s 

.r_s.h. ~b:.Ja't"~q 

SITE/PROJECT: Ic.~+ Arc..o. ARCOC #: O~~, 'f 
LABORA TORY: _-",LaLl>r:$C~"'--____ LABORATORY REPORT #: _-"L""--'-',-,,~=3,,-7-,-__ _ 

IS Calib Calib CCV Method 
DNA CAS# NAME Min RF Intercept 

RF RSDI R' %D Blks LCS 

1>·05 1<20%/0.99 20% 

It A [i08-95-2 IPhcnol 10.80 AlA ./ V V \/ V 
L ~~ 111·44·4 his(2-Chlorocthyl)clhcr 107() V- V- V -----_. .---.--

loxn V-Ii ;\ ()~-~7-X ~ -( 'hit Irnplu.:nol V V v' 
I, liN '41·13-1 1 .. 1-llichlonlht:ll7.cne l(lhn V \I'" I± i- ~'----- ---- - .-.-._-_. __ . ---"-_.- .-

'5-- V- ol II'; It\"'\!1 - ! : ! );, hlll/llhL'llh'lll' " ';0 

1'- ... -- ... _.-.. ---_.------- . --_._- _ ..... _------ _. 1,--,- - ----- i··· 
liN 1');:5U-1 1.2-j)'ChI1l11lhcIlLCIlC U.~U J.l.l'i I. V ._-

1 f .. \ 1",-1:-:-7 '-;\klh~ Iplll.'1l111 (17(1 v' :;I\. bO'-t ._--- -.-
II II~ 1 U,'\-',II· 1 11)1.">l~ -.. ,:II IpiI JI!'>11IlllIP) I )LI i1t.: I (1111 v' V-
I, .\ 10(,-·1 I·, I-~klll\ Il'h,'''''' o.on V- ./ i_~_ li-'- -. ----_. ----- - - .. - ~-- ---- -._---- ... _---_. _.- _. __ . --;;- / V liN 1~ I -(, 1- 7 "-!'~ illll~t I-di -1l-propylamil1l: \I .'0 

II UN 167~ IIe~xuchl"ro ... ""np 0.30 if v' ' .. V.,'"'. :,' I ,;:, " :,~i:~r; 
[2 DN 198-95~3 Nit, .,w.", " . ,:",; lo:2() .: ,; ,;:,:: . :~\/.\, I ,~. vi:'~~1 i Irl'U>ll{~ I)ti:~ l'lJi~t It_: 
[2 DN 178-59:! ,l>ul'''u, uu' 10.40 J V V 
j2 A 188-75-5 ""VI'''~''V 10.10 ~ J' V 
12 A 1105-67-9 12,4-Dimethylphenol 10,20 if ./ V 
12 BN Iii 1-91-1 Ibis(2-Ct"ulU~"'u~ y )memane 10.30 .I V V 
Ii A [120-83-2 h,i;:" 

"I"'~'" 10.20 V V V 
12 UN 1120-82-1 11,2,4:' ".'''UIUU_''''''~ lii:2o V ./ v' if 
12 DN 191-20-3 1070 V / v' 
12 DN 1106-47-8 14-Chloroaniline 10,01 .J V v' 
[2 UN 187-68=3 II '''',.!;,·np 10.01 V- V ./ 
12 A 159-50-7 14-Chloro-3-met"J'I"'~"v. 10.20 if V . ..L .V. 
12 BN 191-57-6 12-Mett.Yl""I""jlakll~ 10.40 V v' V-
13 BN [71-47-4 Il1exachl ,.I: 10.01 V V ../ -J 

13 A 188-06-2 12,4,6.' ... ". 10.20 V .; V 
13 A 195-95-4 12,4.5-" •• ""'V1VI'''''''V, 10.20 , vi V V 'li 
Comments: 
(l) N~ MY MSi) ,-<-« .... Ior..) """ rt.!;,. 

Q) S_,~ I~ "'" ~I!,; 11/. ~,'e.tJ. J. .... ". ,," ~M.J t>1A-l 'S"'~-'-.rk.J. c)..,.. 'ft.. COc:, 

LCS 
LCSD 

RPD 
MS 

if ,/ A/Itr-

if II" 

if V 1-- _. 

,---- --

I- i-

/ 1./ 

1~~itil;'.:;l I:~M", I, 
IlmM; t.~;;" Ijlr~ I::i~ 

/ ./ 

_I£. ./ 

II 

REVIEWED BY: ___ ----'..g--::==-""""""""""~~c=---..«::~~~~.~~ ______ DATE: __ 7~;::_:.2..!../...!.P-,?~ __ 

<:> ~ 
MS 

Field 
Eq. Field MSD 

RPD 
Dup 

Blks Blks 
TAL 

RPD 

Nt }lit- AJAr N.Ar #"": V 
V 
V-

V-

- .- i_ 
V-

1-" 

V 

--- --_.- 1-1--- 1- 1- _V_ --- -
I/' 

1-· V 
V 

.. '. I'" Ai.:' 1~1~:t li~ I:~ I~~ 1'4 I~ IU~~ IX~ IJih:if 
Ii,,; I~~i ~ I~ I~ Il&~ I~ I~ I .... '" III II 

0/ 

./ 
V 
./ 
V 
V" 

v 
V 

V 
V 
I/' 
./ 
V-

J , ~ 1/ ,/ 



SEMI-VOLATILE ORGANICS: Page 2 of 3 
SW 846 - Method 8270 

~e",,+ro.\ Coy o-\e 
SITEIPROJECT: Te.!o\- Are-o. ARCOC #: 0 ~ 'l.:1 9 
LABORA TORY: ____ '-"'-A'-"SL--____ LABORATORY REPORT #: L, ;z. 31 

IS 
Calib Calib CCV 

DNA CAS# NAME Min RF Intercept 
RF RSD/R2 %D 

,>.05 <200/0 10.99 20% 

3 ON ,91-58-7 12-~ ... v, !ne !0.80 AlA v' J II 
3 ON i88-74-4 2-Nitroaniline 

1

001 II / J 
-' liN 1.11-11-3 1 lilllClhyll'llIh"lalc IIU)) 1,_ ..I if 
.~ 

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

lu')u V V liN 201l-'J6-l! 1\<:cn"l,hlhylcnl! t/ I-
1020 L , liN (,()(,-~O-2 ~ JI-I )iniln Itt IllIl'll~ -'f- I/' 

J - ---_ .. .--~~- ---- _.---------_ .... ---- -_ .. _- i- --
liN l)I)_(l')-2 3-Nilroanilinc 1()OI _V oJ 

:3 liN X.~-3:!-Y ,\<:, O.lJO ~- .V ____ V -_. __ . 
"-- ---- ---- --------_ ... --- -------_._- . __ . -------

I' I I _,'-.' 1_' i·1 )llltlll ,PII\,.IIIII ., ul i)S.(O.l .lb. «i i- - ----- .. _---- -- ------------- ----------- --.- 1- - . 

i\ 100-02-7 .1-Nilnlph~IH)1 10 01 1/.._ V '4".;2. . --- - -_ . --- 1----- _._-----
: II", I ~ >/11-1) I )ih~·I!/' dill ,til III XII _v'_._ ./ -T I 

- ----_ .. ._--_ .. --- - --- -- 1;;211 _.-- --- ._-
V 

--;;._-
liN 121·1~-2 2.-1-1 )lIlillolnhh.'lIc 

3' liN 184-66-2 I)ielhylphlhalale 1°·01 / V / 
3 BN 170t)5· 72-3 4-Ch,v'vl'''~''' -I'''~''''''''' 10.40 / II ../ 
3 ON 186-73-7 IFII 0.90 J J t/ 
J ON 1100-01-6 _"HI ';Iine 0.01 L ./ V 
i4 A 1534-52-1 14,6-Dinr" , "'I,lphenol 0.01 V l<iJ 01, V 
4 ON 186-30-6 'lilfU'vdiv~ ""l lamine (I) 0.01 if V V 
,4 UN 1101-55-3 !4 -0. V.I.Vpl ,u'fl-phellylclhcr 0.10 V t/ V 
I" 1 -74-1 lilexachl, ,0.\0 I' V,' II .! .{/;X 
14' .A~ 87-86-5,. ',. ~'!'~~' i, " "'::.' 10.05 ~.,;).' •. ii;;, : "::' '-../ ~:\.Oill ~(U; 
14 ON 85-01-8 "c"a,,,,,,c,,~ 10.70 V -../ if 
14 BN 120-12-7 4.nthracr ... e 10.70 if V ./ 
14 BN 86-74-8 LarDazOie 1°·01 v' v' / 
14 DN 84-74-2 n Ihalate 10.01 ../ ./ V 
4 BN 1206-44-0 '-f. 0.60 .,L ./ V ,uv.u.",,~,,~ 

5 BN 1129-00-0 Pyrene 0.60. J .../ .. v" 
5 BN 185-68-7 ,'''''l OU~'''l "" ""ulate 0.01 ../ J oJ 
5 BN 191-94-1 i3,3'- line lO.OI ...; V V 
5 ON 156-55-3 In 10.80 ,It ../ -../ V ... c""" 

Comments: 
(J),vo .-A51...-uD .~ .... ..-ut fe' k-11. 
~ S ___ pla. ,~"'" f:b; N ... ~ J......,. 0'-

• 

(L;) CV 
Method LCS MS 

Field 
Eq. Field 

Blks 
LCS LCSD 

RPD 
MS MSD 

RPD 
Dup 

Blks Blks 
TAL 

RPD 

J N}, /tIlt ilIA.. AJJr. AJA.. tv6- v" 

V" 

V 
V-
V 
V'" 

V V J v 
1-1-- - 1--,.-1- -

v' 

I~~ J~L'L 1-1L- V -- - 1- r-. -- - .---1-1--
V--

V V -./ I'} I'r~ I),' a,:;'" ~,,;,~, '!.I:. 

V 
....... 
V 

V-
V 

V-

V 
,Q;;:' ~,' I;;;::~:~ '~\;:~¥i I;!!~}h I >;c I~:'.' ~Ut Il';; i~ 1 &it :rr.hl :"1 I."~· 'l!~ 1* 1:1( :~£.a I fkOlt.-il.tl;; I lib!,; ··S.:, 

~"';"""" 
'<~,;.;, ~!.\i:~:: 1';1.V:,·' I~~~ 1!iI· '~l~; li~~ ~if l.lD\; ~i:J: I~~ I~~ i. 13i 1fiJd!!i 

"" 7:1·;'- .. 

V 

if 
V" 

33 V 

~- ./ 

V V ~ V 

V-

L 
,J .. \ ... 1/ ~ ,/ , 



SEMI-VOLATILE ORGANICS: Page 3 of 3 
SW 846 - Method 8270 

C ....... .\-r.:;.\ (,oyok 
SITEIPROJECT: ~=!>-,--\---,-A,-,-f"CA;-,,--,,-\ ____ ARCOC #: o5J. -,q 
LABORATORY: lAS LABORA TORY REPORT #: _-=l-'----',~;l.~"3'-'J.L-.-__ _ 

IS BNA CAS # NAME Min RF 

5 IlN 2IS-01-9 l'hrysene 0.70 

5 UN 117-81-7 his(2-Elhylhexyl)phlhalale 0.01 
---- --_ .. - -
h liN 117-X~-1I I ',-'Hle\' Iph\h"I,,\~ lUll 

Surrogate Recovery Outliers 
Sample SMCI SMC2 SMC3 SMC4 SMC 5 

, I ---rr..:.' -I)~<;e'" ---~ 
SMC I: Nitrobenzene-d5 (ON) 
SMC 4: Phenol-d; (A) 

SMC 2: 2-Fluorobiphenyl (ON) 
SMC 5: 2-Fluorophenol (A) 

Calib Calib CCV 
Intercept 

RF RSD 1 R' %D 

>.05 <20%/0.99 20% 

SMC6 SMC7 SMCS 

IVA. .vA--

r---.. II 1/ 

SMC 3: p-Terphcnyl-dI4 (BN) 
SMC 6: 2,4,6-Tribromophenol (A) 

Method LCS 
LCS LCSD MS 

B1ks RPD 

Q) 01 
MS 

Field 
Eq. Field 

MSD Dup TAL RPD 
RPD 

Blks Blks 

1J4 v 
- - - --t--t--+--t---t--l-"V~--t----t---I 

- -- -- - .- -_. - -""---
.- --.- .-.-1-----.- V ---r--

V" 

Comments: 
<D No M-5 ( ,<A.S 0 I'Cf. u..v-eJ. w- .I'f-~ • ... 1" E 6 . 
(2) 5-.,1.- ,~- ,a. /II" +;, .. IJ J."'t). or ~.'e.tJ bl-': S' ... ~ ..... -H-4I ....... A- (be... 

~ StoiC 7. ~ ehlOlOph€hOl-tl4 ("'1 
! 11'I't' 

sue II. 1,2 Bichlerel!8P1I'!IIA8 d4 (IW) 

Internal Standard Outliers 
Sample IS I-area IS I-RT -1\ j' -~~, 

\ 
_\1 __ ~~ 

IS I: 1,4-Dichlorobenzene-d4 (BN) 
IS 4: Phenathrene-dlO (ON) 

IS 2-area IS 2-RT IS 3-area 

IS 2: Naphthalene-dS (UN) 
IS 5: Chrysene-d 12 (BN) 

IS 3-RT IS 4-lIrea IS4-ItT IS 5-area 

IS 3: Acenaphthene-dlO IBN) 
IS 6: Perylcne-dl2 (UN) 

IS 5-RT Is 6-area IS 6-RT 

--I--



HIGH EXPLOSIVES: 
SW846 Method 8330 

it v.t- ~"'_I'l~ ._i_ 

M.c;.v;~,- ~I t 

(.e.." \or ... 1 C0't0~ 
SITE/PROJECT: TC~~ A.rc... ARCOC #: OS J. ..., '1 
LABORA TORY: _-",k=-Ar~S,,"--_____ LABORA TORY REPORT #: _-=L=-,~;L_3,---J--L-__ _ 

Curve 
NAME CAS# Intercept R2 

.99 
HMX 2691-41-0 df'.r lL. 
RDX 121-82-4 
1,3,5-Trinitrobenzene 99-35-4 
1,3-dinitrobenzene 99-65-0 
Nitrobenzene 98-95-3 
Tetryl 479-45-8 
2,4,6-trinitrotoluene 118-96-7 
2-amino-4,6-dinitrotolllene 35572-78-2 
4-amino-2,6-dinitrotoluene 19406-51-0 
2,4-dinitrotolllene 121-14-2 
2,6-dinitrotoluene 606-20-2 
2-nitrotoluene 88-72-2 
4-nitrotoluene 99-99-0 
3-nitrotolllene 99-08-1 \ 

PETN 78-11-5 ~ ,,~ 

Sample SMC%REC SMCRT Sample 

1 

'~!\ ~ .. .I -~, ... 

ConfirmatIOn 
Sample CAS # RPD>25% Sample 

I r-..... 
IV"'" 

CCV Method 
LCS 

%0 B1ks 

20% U 

,./ V .V. 

, .v , 
"'f'f tv'" !/Jtr 

SMC%REC SMCRT 

r--

CAS# RPD>25% 

a) 

LCS MS 
Field 

Eq. Field 
LCSD MS MSD Dup 

RPD RPD 
RPD 

Blks Blks 

20% 20% U U 

J V ,/ j ./ AlA II). AlAr 

, ~ \ 

IJA- M4-- NA- NA JJ'" II ~ ~ 

Comments: 

([) (110 ~~W J.I.I-p I bt- bl_L,.,1"" ~W bl.....J.o s .... .!,-.~}kJ,,~ ~ 
toe;, . 

G) Atl Sa ..... ,b. ~~U:s .....vc. .NI); ftFu '-d .... t-.v-~~) ..... 'HC<!,S~-y. 

: mglkg - uglg. (uglg) x (sample mass (gIl sample vol. (mil) x (IOc,omllllller)) I Dllutlonl actor - ug II =>') Atl Q(. c.r;W.""2I \.v'tfC. ~ No J.k, 
\.VW'C- t ~vI -'eel. 

REVIEWED BY: DATE: ? / j/~.? 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verificatiol'llValidation Level 3 DV-3) 

Page i9 :; r :: 5 
july 1994 

Page 1 of 18 

SITE OR PROJECT ~ C~~ '/;$r /kdj / SAMPLE IDS ~~--;. _______ _ 

ANALYTICAL LABORATORY t~tK.-d?1;6 tf,1flr'11cA-r- 4NO. OF SAMPLE~61 O.3aX?/Z, 0300/$ 

LABORATORY REPORT _ 1-7237 O~~,KI, 03X)M, ()3@21, ~3aJ2L., 

CASE No.3~3+'~O 

DATA ASSESSMENT SUMMARY 

Describe problems/qualifications below (Action Items and Areas of Concem) G",us/.(es 
voc SVOC PEST/PCB 

1. HOLDING V 
TIMES/PRESERVATION 

2. GC/MS INST. PERFORM. ,/' 

3. CALIBRATIONSIWINOOWS /' 
/ • 

4. BLANKS 

5. SURROGATES ,/' 

6. MATRIX SPIKE/DUP .,/ 

7. LABORATORY CONTROL ~ 
SAMPLES 

8.' INTERNAL STANDARDS / 
9. COMPOUND / 

IDENTIFICATION 

10. SYSTEM PERFORMANCE /' 
11 . OVERALL ASSESSMENT .,/ 

.t (check mark) - Acceptable: Data had no problems or qualified due to minor problems 
N - Data qualified due to major problems 
X - Problems, but do not affect data 
Qualifiers: J - EstImate 

W • Undetected, estimated 
I 

OTHER 
/ 

,J/A 
.,/ 

/' 
/ 
/ 
,/' 

/lilA 
fIJI A 

V"" 
/" 

ACTION ITEMS: _M ... ~ __ tJ,;,.;e:;;..-. ______________________ _ 

AREAS OF CONCERN: ~4~J~~~A~)~~~ _________________________________________ _ 

R~ewed By: Zth!ml..-
Date: (~IIs1fZ 
AI.I2·NlWP~:SO .R1 



~e\l 0 
Arracnmenr C 
Flag. 100 ot 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV·3) 

Page 2 of lS. 

PROJECTfTASK LEADER: -JOE fJNLmc,tl-
--~--~--~=----------------------------------

ACTION ITEMS: ~A~~~~~t~~ ________________________________________________ _____ 

AREAS OF CONCERN: NIJtltf' 
~~~--------------~-----------------------------

OVERAlL DATA QUALITY ASSESSMENT ~t!",-!;:.:(!:.;;~..:.p..:..'nf:..:.:.::t3..:;:(..::.G' ____________________________ _ 

Reviewed By: ~ 
D~.: . ,~ 

ALI2·MlWPISNl:SOP .R1 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerrticationlValidation Level 3 DV-3) 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the holding time criteria below that was used to evaluate the samples. 

SW-846. 3rd. ed. 
Other: ~-e4(, 

List below samples that were over holding time criteria. 

Attacro,-a,,! : 

Page 101 Of I ~ :; 

July 1994 

Page 3 of 18 

Sample 10 VTSR Date Analyzed r, ,v<6S Action 

_ iJo,,"[;>II'J" 

.-jp/ / <:!2J> 
If'JP'" "~ 

~., 

,d(lf-~~{1f1rJ 

tr'" v/ r-- 'tPJ 
LL ~ 

~,b ~' 
r 

NOTE: VTSR. Validated time of sample receipt. 

Were the corred preservatives used? Yes ur' No D 

usa below samples that were incorrectly preserved. 

Sample No. Type of SaJ11)le Deficiency Action 

, ~ 
.r.v~ ~ 

{ ()" ~ 
10l'-' 

.It.. JtI 
~ 

~'" 
~ 

t;t!"fl
VV 
~ --/ v 

liP 

~~ otl 
,/' 

Reviewed By: ~ 
Date: / 0 ~~ ~ 
A&.I2-Ml'NPISNl.:SOP .R, 



Flev 0 
Attacl'lment C 
Page 10201 115 
July 19~ 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificatiorvValidation Level 3 DV-3) 

Page 4 of • 

2.0 GC/MS TUNING CRITERIA 

Has a GC/MS tuning pertonnance been analyzed for every twelve hours ot sample analysis tor each GC.MS 

instrument used? Yes 0' No 0 

Was the correct standard (listed in the EPA Method) used? Yes 0' No 0 

Have the ion abundance criteria been met for each tune? Yes e:f No 0 

NOTE: GC/MS abundance criteria is specified by EPA method for GC/MS analysis (EPA 8240A or 8270A). 

If no for any of the above, list aU the data associated with the tune that either failed criteria or in which there 
was no tune. 

OatelTirne Problem Sample Affeded (Action) 

Check for transcription/calculation errors. If errors are present. briefly surTV1'!arize ~ecessary changes: 

Is the spectra of the mass caJb'ation acceptable? Yes ~ No D 
, 

R..;ewad By. dr= ~~ 
Date: __ Ifi'; 
ALl2-9UNPISNL.:SO .R, • 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationiValidation Level 3 DV-3) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention Time 

::'?" J 
.l.r:acr.,.,~nt : 

'\ ;:: age 103 .:ll ~ ~ 5 

July 1994 

Page 5 of 18 

Is DDT retention time for packed columns >12 minutes (except for aV·1 and aV.1011/? 

~O ~O . 

If no. list below the DDT standards that failed criteria: _________ ~~-----_-_ 

Affected samples and cof11)Ounds: _____________ '7"7~ __________ _ 
/ 

/ 
3.2 Retention TIme Windows ¥-A . usa below compounds that were not within the rete n time windows. 

I ~ RT 
Datemme Compound Ry Window Action Affected Samples 

/ 
/ 

/ 
/ 

Reviewed By; _ 
Date: 1:6 
ALI2~P..sNl:SOP I .R1 . 



!=iav 0 
Attaenment C 
Page 104 ot 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV·3) 

3.3 DOT and Endrln Degradation 

Page 6 ot 1. 
List below the standards that have a DDT or Endrin breakdown ot >20% (or a combined breakdown of >20%). 

Date/Time Standard 10 DDT/Endrin % Breakdown Action A,~~U Samples 

V 

/ 
/ 

/ 
/ 

V 
/ 

3.4 oac Retention l1me Check 

Is the %0 between EV At A and each analysis IllRiUlUfl confirmation) oSC retention time within ac 
limits (20/0 for packed column, 0.30/0 capillary 10 <0.32 and 1 % for megabore)1 

Yes 0 NoD 
I 

Date Sample 10 / oBC%D Action 

rJ/ 
/A 

/ 
./ 

For the above criteria in Sections 8.1-8.4, check for tran~tjonlcalculation enolS. 
I' 

If errors are foood, list with necessary corrections: 

/ 
/ 

Rlllliewed By: ~ 
Date: I ~ . 
ALI2·!MIWPISHL:SOP .A1 . • 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificatioruValidation Level 3 DV-3) 

4.0 INITIAL CALIBRATION 

Has initial calibration been performed as required in the EPA method? Yes ~ No 0 

Attacru"~,,! : 
i=lag8 1C5 oJ! 1 '5 
JUly 1994 

Page 7 of 18 

Were the corred number of standards used to calibrate the instrument? Yes ~ No 0 

For GC analyses of PCBs and Pesticides. did the laboratory follow the correct 72-hour sequence of analysis? 

Yes 0 No 0 Nit. Gt' 

List below compounds which did not meet initial calibration criteria outlined by the EPA method. 

Instrument 10 Date Compound 

NA 
/ 

/ 

/ 
/ 

/ 
Check for transcription/calculation errors. 

Reviewed By: ~ 
Date: ".. I 'tj't/ 
AL.I2.~PISNL:SOP~ 

/ 

RF~.RSO Action /Samples Affected 

, ~ 
~ 

/ 
v 

/ 

. ns below: 



~ev 0 
A"achmenr C 
Page 106 of 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

Page 8 of 1. 
5.0 CONTINUING CALIBRATION 

Have ~n~ing calibration standards been analyzed at the frequency specified in the EPA method? 

Yes Gr No 0 

List below all cort1)Ounds which did not meet continuing calibration requirements. 

Instrument 10 Date 
Samples 
Affected. 

Check for transcription and calculation errors. If errors are found, briefly summarize necessary corrections 
below: 

No h~~ ff ~ Wff-S p,).tA..L ~. 

Reviewed By: tU.~ 
Date: to 
~·MlWPISNL.:SOP3046C."1 • 



6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerrficationNalidation level 3 DV·3) 

6.1 Method/Reagent and Instrument Blanks 

=~y .J 
A~:aCM"''?nt : 

Page 107011': 
July 1994 

Page 9 at 18 

Has a method/reagent blank been an~zed for each set of sarTllles or for every 20 samples of similar matrix. 

whichever is more frequent? Ves Gr No 0 

Has an instrument blank been analyzed at least once every twelve hours for each GC/MS system used? 

Yes~ NoD 

8.2 FJeld/RInse/Equipment Blanks. 

Are there field/rinsel~ent blanks associated with each sampling day or at frequency specified in the 

sampling plan. Yes 0 No 0 , 

Ust beJow compounds for which analyses were requested that were detected in any of the blanks analyzed: 

Cone. POL Samples Affected 
I Date Blank 10 Compound (Mlft. ( ) Action Level (Action) 

6 -I/·'!ft, ~;b~Z3 1&7v(.~ 7 ";/-4- NV, #"'/6 
/71(,,) 

POL - PradicaJ Ouantltation UnIt from EPA Method. 

Reviewed By: ~ 
Date: ;;ii I / 

AU2....wP~NL:SOP .R1 



l=1av 0 
Anac:nment C 
Page 10801 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV-3) 

page.f 

Yes 0 No G-'" Are there any TICs present in the blanks that are also present in the samples? 
If yes. list below. 

7.0 SURROGATE RECOVERY 

Were~ogate recoveries evaluated for each of the samples analyzed by GC or GC/MS? 

Yes0 NoD 

If surrogate standards other than those presented by SW-846 are used. list below with reference to applicat 
control limits used to evaluate the percent recoveries. . 

Surrogate Compound 
Jc/J 

Control Limits 

List below the percent recoveries which did not meet either SW-846 criteria or criteria listed above .• 

Surrogat~ I i 
Date Sample IO/Matrix CompolJl;o .~e.: ~ Action 

./'" 
~ 

t: 

J"~ .L ~ ~ 

rUC D~"" 

LIi~~ I~I 
~ l",~llY 

~ 

Reviewed By: ,;J /j()o.L 
Date: (~I/lJ{t • 
/lLJ2-MN1PISNl;SOP304IIC.A1 



ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 DV-3) 

~age :vS:1 '15 
,u'Y 1994 

Page 11 of 18 

If surrogate recovery was outside of control limits. were the samples or method blank reanalyzed? 

YesO NoD NA~ 

Are method blank surrogate recoveries outside of limits upon reanalysis? Yes 0 NoD NA~ 

Are transcription/calculation errors present? Yes 0 No ~ 

If yes. note necessary corrections. __ .:..;;AJ...IIc~A:....;... ___________________ _ 

, 

Reviewed By: ~ 
Date: . . Id (, 

AI.r.Z~P.$NI.:SOP~.A1 



Fl." 0 
Artacl'lrnent C 
Page 110 ot 115 
July 19~ 

ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificatioroValidation Level 3 DV-3) • Page 12 of 18 

8.0 MATRIX SPIKEiMATRIX SPIKE DUPLICATE (MS/MSO) ANALYSIS 

Were M~OS analyzed at the frequency required by the EPA method or QAPjP for each matrix type? 

Yes (E( No 0 

Ust below 0/. recoveries and RPOs of compounds which did not meet criteria. Indicate on chart criteria used to 

evaluate recoveries and RPOs. 

o/.Rae 

Oate Sample IO/Matrix Compound RPO Action 

-----rJtfff· ~ /It' . .... 
bt> s !}l 't) I) wt / ~ 

f 

, ~~ '~ ~~ 
~ 

..... ~ 

" 

~=~od By: fA) ~ 
A&,J2·MlWPI'SNl.:SOP3o.wc:.A1 • 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV-3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

-~., ..J 

"\r:acr'lr-4?"'~ : 
;lags"1 or ,:S 
July 1994 

Page 13 of 18 

Have laboratory control samples containing a representative number of the compounds of interest been 
ana/Y~.,)it the frequency specified in the EPA method or QAPjP? 

Yes [J' No 0 

Evaluate percent recoveries based on control limits established in individual EPA methods. or use established 
laboratory control limits. List below recoveries of cofT1)Ounds which did not meet criteria with reference to 
control limits used. 

Date Compound %Rec Control UmitS Action Samples Affected 

2-D .::r IMkt" 9(' +M~ 'ZOl (o- IlG 

'Zi) .::r 1JNt' 'Iv 4-AlflUffkNIJ/, 11'1 (6 ... I z.S" 

Control Limit Reference: tyJ,+ S;V- S~ 
-------------------------------------------------------------------------------------------------

Evaluate RPD based on contro/limits established in individual EPA methods. or use established laboratory 
control limits. List below recoveries of compounds which did not meet criteria with reference to control limits 
~ed. . 

Date Compound O/.Rae Control Umits Action Samples Affected 

n ~tvf' ~J ~ 
pl)'.> ': ~Ji ,.., /;"" ~ ( V"" 

~.,:D~ ~ ~\r1'--~ 
.... 

~ '/)~ 

Contro, Limit Reference:~5V'J~'...::'3_4& _______________________ _ 

Reviewed By: I&!.~ 
Date: w.fZ1 
AlI2·~P..sNL:SOP~.A1 . 



AlQcnment C 
Page 112 0' 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV·3) 

10.0 INTERNAL STANDARDS EVALUATION 

List below the internal standard areas of samples or blanks which did not meet criteria. 

Internal Acceptable 
Date Sample 10 Out Range 

--c-: 
J,. 1/.1> ~ 

1 sf"'; ~~ rl""O 
/.;'TV~r ~~ 

~ ~A fl'rt'~ 
~ tJVV' 

?age 14 of • 

Action 

Are ret8Jltion times of the intemal standards within 30 seconds of ~e associated calibration standard? 

~~ ~D . 

11.b TARGET COMPOUND LIST ANAL YTES 
11.1 GClMS Analyses • Are the reconstructed ion ~atograms, the mass spectra for the identified compounds, and the data system 

printouts included? Yes E:l ~ 0 . 

Is chromatographic performance acceptable with respect to: 

Baseline stability? Yes E(' ~ 0 

Resolution? Yes ~ No 0 
Peak shape? y~ E( No D,- . 

Full-scale graph (attenuation)? Yes ~ ~ 0 

Reviewed By: uJ· !J"L, 
Date: . I ~,!t~I1;; 
AL.I2.....wPISNL:~.R1 • 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificatiorvValidation Level 3 DV-3) 

Attacn ..... "t: 
~age ::3::1115 
July 1994 

Page 15 of 18 

Other. ________ ~N~I.~A ______________________________________________ _ 

Is the RRT of each reported compound within the limits Qiven in the method of the standard RRT in the 

continuing calibration? Yes ~ No 0 

Are all the ions present in t~ standard mass spectrum at a relative intensity greater than 10% also present in 

the mass spectrum? Yes e:J No 0 

Do sample and standard relative intensities agree within 20%1 Yes 9" No 0 

If no for any of the above, indicate below problems a 1CLI:MIlllnc:ations made to data: 

11.2 ~naly"s 
Are,there any transcription/calculation enors between the raw data and the reporting fonns? 

Yes 0 No Gr 

If yes, review errors and necessary corrections below: if errors are large, resubmittal of laboratory package may 
be necessary. 

Are retention times of safl1)le co".,aunds within the calculated retention time windows for both quantitation and 

confirmation analysis? Yes 0 ; No 0 ..,.;" [} - ~ 

Was GC/MS confirmation performed when required by the EPA method? Yes D No 0 IVA G--

If no for any of the above, reject positive results except for retention time windows if associated standard 
compounds are similarfy shifted. 

Reviewed By: w tr:k 
Date: 10-V 
ALI2-MIWPISNl.:SOP3OoWC.R1 



Attachment C 
Pag81140t 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) • 

/ Page 16 of 
Samples affected: ___ --:...;tJ~U:.....;A~ __ -_--_-_____________ _ 

Check chromatograms for false negatives. especially for the rrultiple peak components (toxaphene and PCBs). 
If false negatives are apparent and the appropriate PCB standards were not analyzed. or if confirmed analysIs 
was not present. flag the affected data. 

Samples affected: _.....IJ~~_'A _______________________ _ 

NOTE: Due to the co"1)lexities of PCB/pesticide analysis. each analytical run should be reviewed to verify 
identification and column performance. 

12.0 FIELD DUPUCATE ANALYSIS 

Were field duplicates submitted for analysis? Yes Gd"" No D· 0 3IJb 1& ;: ~Oo 17 isllOe... ) 

If yes, calculate RPO and use profeSSional judgment to determine if the data needs to be qualified. List results 
below. 

I Sample Duplicate Affected 
Date Sample 10 Compound Result ............ Result RPO Samples 

.,~ ~ ~ c'" 
.,,) 16' ~tf VI (U'J 

tL 

A IY ,r ../" ~ '" ()I' . Of A V 
~ "'- V'"' 

...,-/ 

, 
13.0 COMPOUND QUANTITATIONIREPORTED DETECTION uwrs 

Are there any transcriptlor\'~latlon errors from raw data to reported results (check at least 10% of positive 

results)? Yes D No GY 

In addition. verify that the correct internal standard. quantitation ion, and RRF were used to calculate the result 
for a minimum of 10% of sample data. 

• 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

13.1 Chromatogram Quality 

Were baselines stable? Yes Gr'" No [J 

Were any negative peaks or unusual peaks present? Yes 0 No E(' 

Were earty eluting peaks resolved to baseline? Yes 0 No rn/' 

At!aclH~e"! :: 
Page' 15 ::II l' 5 
JUly 1994 

Page 17 of 18 

If incorrect quantitations are evident. note corrections necessary below: _.....:..tJ'-~~A _________ _ 

Are the required ~.JRtitation limits (detection limits) adjusted to reflect sal11)le dilutions and for soils, sa~le 

moisture? Yes [3' No 0 . 

If no, make necessary corrections and note below. 

14.0 TENTATIVELY IDENTIFIED COMPOUNDS 

Are Tentatively Identified Co~nds (TIC) property identified with scan number or retention time. estimated 

concentration, and J ~aJifier? Yes ~ No 0 

Are the mass spectra for TlCI and associated "best match- spectra included? Yes ff No 0 

Are any TCl COf11)OUnds listed u·TlC COfT1)OUnds? Yes ~ No ~ . 

Are each of the Ions present in the reference ~ spedra with a relative intensity greater than ·1 ()4Y. also 

present in the sa"," mass spectrum? Yes Gr No 0 

R~ewed~: uJ ft}!J-
Date: b ~C t, 
ALI2-NIWPtSNL:SOP3044C. 1 . 



Anacnment C 
Page 116 ot t15 
July 1994 

ORGANIC OATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV-3) 

Page 18 Of. 
00 TIC and "best matchR standard relative ion intensities agree within 20%1 Yes ~ No 0 

• 
Reviewed By: 

Date: 
I 

Approved By:- _' _____ _ 

Oatit 

·Oata padcage rrust be approved by Projec:tITask leader. 

• 



• DATA VALIDAWN SUMMARY: 
'-02. ... + r",l G"'f"k -').15. l;1.0 I "'" 
- 3. au, .,.AA '1/"'" 3~ 'lL" /3 SITEIPROJECT: (c..!> ~ Are-a. CASE #: _:>..c;.v_J_--.-=---,'--O_I7__ # OF SAMPLES: l) MATRIX:.;)J 50 i I "'tw-O v-J 

ARCOC #: 05' J.,Cf LAB SAMPLE IDs: L -,..1.3 7 - I f4... -: 3 9 
LABORATORY:_-hLuA~S ____________ __ 
LABORATORY REPORT #: _-.JL,--,7-""..l,-"3~7-L-_______ _ 

ANALYSIS! 
ELEMENT 

I. HOLDING TIMESI 
PRESERVATION 

2. CALIBRATIONS 

3. METHOD BLANKS 

4. MS/MSD 

5. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

8. INTERNAL STDS 

II. 

12. 

13. OTI-IERQC 

voe svoe 

J V 

V V 
~ ~ 
if 

CELLS - APPLICABLE 
UJ - NOT DETECTED, ESTIMATED 
R-UNUSABLE 

!VA-

REVIEWED BY: __ -=??:::=""" .. ~......,,-==~~===---oig:::=--..;. ~~ ________ DATE: "/1.;1./9? 

/ ;J1t {IIA-

/ 
J :f,g 

lX!/Al V 
V vi 

v' 

T 

• 



• • 
DOCUMENTATION COMPLETENESS CHECKLIST 

(DATA VERIFICATIONNALIDATION LEVEL 1 - DV1) 

Project Leader J . fa. '" / e t " c 4 

AR/COC No. OS:l 7 9 Analytical Lab LAs 
----~~~-----------------------------

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 

Line Complete? 
No. Item Yes No If no, explain 

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

1.5 Custody records continuous and complete ./ 

1.6 Lab sample number(s) provided V-
1.7 Condition upon receipt information provided /" 
1.8 Tritium Screen data provided (Rad labs) ./ f2~ /., ... J I.. ror ,#. ~ ~- 2 'j?() 

2 0 Analytical Laboratory Report 

Line Complete? 
No. Item Yes No If no, explain 

2.1 Data reviewed, signature v 
2.2 Date samples received ,,/ 

2.3 Method reference number(s) com~ete and correct ./ 
2.4 Quality control data provided (MB, LCS, LCD, Detection Limit) ./ 
2.5 Matrix spike/matrix spike duplicate data provided(if requested) ...,/ 
2.6 Narrative provided ./'" 
2.7 TAT met ~ 0, .~ 7J1'1 I'" F;" ... I r1 .J 712.<:;/'11.. 
2.8 Hold times met 0./ 

2.9 All requested result data provided /' 

Oased on the review, this data package is complete [2(Yes 

If no, provide: correction request tracking # and date correction request was submitted: 

-")94-03 
~.I 

Allachmenl A 
November 1995 

f{)~ 1/,. f-~ 

Case No. 3'3t,1 $100 

SDG No. ,,- 7::?:3 7 

Resolved? 
Yes No 

Resolved? 
Yes No 

, 
------------

Reviewed by: Date: Closed by: Dale: ---------------------------



• 
SF 2001.aJO (B-It) 

ANALYSIS REQUE' AND CHAIN OF CUSTODY 

_)~srPAI... ProjectfTask Manag8r:~~J)"!<lrl'!~ _ _ _____ Ca6e No.: _'3..b3~~~ __ _ 

o 
Z 
S 
u; 

Reference LOV (~vaUable at 8110t 

Contalne, 

PAGE !OF !,. 
- I 

AR/coc-1 Q;';)tl,\ .. 
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Container 
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ANNEX 10-8 
1998, 1999, and 2000 VCM Soil Pile Sampling Results 



OJ 
I 

-.>. 

Sample Attributes 

Record 
Oate b 

Number ERSample 10 Sampled 

601666 CCTA-09-VCM-Pile1-N 3-15-99 

601666 CCTA-09-VCM-Pile1-S 3-15-99 

601666 CCTA-09-VCM-Pile2-N 3-15-99 

601666 CCTA-09-VCM-Pile2-S 3-15-99 

601666 CCTA-09-VCM-Pile3-N 3-15-99 

601666 CCTA-09-VCM-Pile3-S 3-15-99 

601666 CCTA-09-VCM-Pile4-N 3-15-99 

601666 CCTA-09-VCM-Pile4-S 3-15-99 

601666 CCTA-09-VCM-Pile5-N 3-15-99 

601666 CCTA-09-VCM-Pile5-S 3-15-99 

601666 CCTA-09-VCM-Pile6-N 3-15-99 

601666 CCTA-09-VCM-Pile6-S 3-15-99 

601666 CCTA-09-VCM-Pile7 -N 3-15-99 

601666 CCTA-09-VCM-Pile7 -S 3-15-99 

601666 CCTA-09-VCM-Pile6-N 3-15-99 

601666 CCT A-09-VCM-Pile6-S 3-15-99 

601666 CCTA-09-VCM-Pile9-N 3-15-99 

601666 CCTA-09-VCM-Pile9-S 3-15-99 

601666 CCTA-09-VCM-Pile10-N 3-15-99 

601666 CCTA-09-VCM-Pile10-S 3-15-99 

601667 CCTA-09-VCM-Pile11-N 3-15-99 

601667 CCTA-09-VCM-Pile11-S 3-15-99 

601667 CCTA-09-VCM-Pile12-N 3-15-99 

601667 CCTA-09-VCM-Pile12-S 3-15-99 

601667 CCTA-09-VCM-Pile13-N 3-15-99 

601667 CCTA-09-VCM-Pile13-S 3-15-99 

Table 8-1 
Summary of SWMU 9 Soil Pile Sampling TAL Metals Analytical Results 

March 1999 
(Off-Site Laboratory) 

• Metals (EPA Method 601OnOOO) (mglkg) 

Sample 
Depth (It) Antimony Arsenic Barium Beryllium Cadmium Chromium 

NA 0.729 J (0.990) 3.50 138 0.464 J (0.495) 0.612 11.1 

NA NO (0.191) R 3.92 120 0.516 0.601 11.3 

NA NO (0.191) R 2.63 103 0.360 J (0.463) 1.16 11.4 

NA 0.415 J (0.952) 3.25 127 0.437 J (0.476) 1.63 10.6 

NA NO (0.191) R 2.42 65.2 0.312 J (0.461) 0.456 J (0.461) 6.36 

NA 1.02J 3.31 93.4 0.474 0.516 9.78 

NA 0.391 J (0.926) 3.73 103 0.521 0.464 10.6 

NA NO (0.191) R 3.26 96.7 0.493 0.569 11.3 

NA NO (0.191) R 3.34 93.7 0.439 J (0.472) 1.55 12.3 

NA NO (0.191) R 3.06 94.4 0.484 J (0.485) 0.759 9.80 

NA NO (0.191) R 3.52 98.6 0.433 J (0.472) 0.808 10.5 

NA NO (0.191) R 2.90 109 0.366 J (0.465) 0.655 9.02 

NA NO (0.191) R 3.44 117 0.517 0.575 10.3 

NA NO (0.191) R 3.44 112 0.509 2.23 16.3 

NA NO (0.191) R 4.41 107 0.625 0.797 12.9 

NA NO(O.191) R 3.73 118 0.508 0.493 10.7 

NA NO (0.191) R 4.52 113 0.423 J (0.481) 1.06 19.6 

NA NO (0.191) R 2.90 88.8 0.354 J (0.490) 0.782 12.5 

NA NO (0.191) R 3.67 107 0.517 0.913 12.0 

NA NO (0.191) R 3.78 110 0.553 0.552 10.1 

NA 0.866 J (0.962) 3.60 130 J 0.460 J (0.481) 0.976 J (1.20) 15.0 

NA 0.594 J (0.971) 3.63 155 J 0.463 J (0.485) 1.39 28.4 

NA 1.91 J 3.44 158 J 0.449 J (0.481) 1.44 19.5 

NA NO (0.191 J) 3.84 120J 0.419J (0.476) 2.78 17.1 

NA NO (0.191 J) 3.95 152 J 0.588 0.567 J (1.23) 12.1 

NA 0.519 J (0.971) 3.75 128 J 0.502 0.878 J (1.21) 14.7 

Quality Assurance/Quality Control Sample (mg/L) 

Cobalt 

4.69 

4.91 

4.45 

4.20 

3.76 

4.86 

4.91 

5.11 

5.06 

4.65 

5.22 

4.20 

5.11 

5.19 

5.25 

5.06 

8.61 

4.57 

5.11 

5.34 

6.18 

6.49 

5.75 

5.41 

5.50 

4.97 

601667 CCTA-09-VCM-EB 3-15-99 NA NO (0.00394 J) NO (0.00451 J) NO (0.00051 J) NO (0.00026 J) NO (0.00044 J) 0.00228J NO (0.00069 J) 
(0.00500) 

Background Soil Concentrations-Coyote Test Field" 3.9 5.6 130 0.65 0.9 17.3 5.2 

Refer to footnotes at end of table. 

Copper Lead Manganese 

19.7 J 21.9 217 

18.8J 19.7 241 

57.0J 28.6 225 

35.9J 34.5 209 

10.1 J 13.3 203 

10.7 J 16.4 247 

11.6 J 12.6 244 

13.5J 21.7 275 

13.6 J 14.2 248 

15.2J 13.3 240 

33.4J 14.2 225 

25.4J 20.9 206 

13.2J 18.6 258 

164J 61.3 409 

13.7 J 27.1 239 

12.2 J 12.8 261 

30.4J 107 307 

16.7 J 46.5 257 

59.1 J 18.3 270 

15.7 J 12.4 277 

66.8 34.1 297 

39.3 22.8 272 

194 71.2 277 

39.1 33.4 260 

10.3 13.9 260 

16.3 24.1 246 

NO (0.00104 J) 0.00239 J NO (0.00448 J) 
(0.00500) 

15.4 21.4 NA 
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Table 8-1 (Continued) 
Summary of SWMU 9 Soil Pile Sampling TAL Metals Analytical Results 

March 1999 
(Off-Site Laboratory) 

• Sample Attributes Metals (EPA Method 601MOOO) (mg/kg) 

Record 
Date Sample b 

Number ER Sample 10 Sampled I Depth(ft) Mercury Nickel Selenium Silver Thallium Uranium 

601666 CCTA·09-VCM·Pilel-N 3-15-99 NA 0.0131 J (0.0267) 10.0 0.673 0.0935 J (0.495) NO (0.221) 4.47 

601666 CCTA·09-VCM·Pilel-S 3-15-99 NA 0.0211 J (0.0302) 10.0 0.699 NO (0.031) NO (0.221) 5.63 

601666 CCTA·09-VCM·Pile2-N 3-15-99 NA 0.0206 J (0.0317) 9.71 0.636 0.352 J (0.463) NO (0.221) 6.40 

601666 CCTA·09-VCM·Pile2-S 3-15-99 NA 0.0314 J (O.0331) 9.15 0.621 0.104 J (0.476) NO (0.221) 12.6 

601666 CCTA·09-VCM·Pile3-N 3-15-99 NA 0.00662 J (0.0312) 6.12 0.671 NO (O.031) NO (O.221) 5.04 

601666 CCTA·09-VCM·Pile3-S 3-15-99 NA 0.Q106 J (O.0314) 10.0 0.619 NO (O.031) NO (O.221) 5.03 

601666 CCTA·09-VCM·Pile4-N 3-15-99 NA 0.0160 J (0.0311) 9.66 0.797 NO (0.031) NO (O.221) 4.22 

601666 CCTA·09-VCM·Pile4-S 3-15-99 NA 0.0199 J (O.0271) 9.91 0.753 NO (0.031) NO (0.221) 5.23 

601666 CCT A·09-VCM·Pile5-N 3-15-99 NA 0.0114 J (O.0316) 11.1 0.660 NO (0.031) NO (0.221) 3.11 

601666 CCTA·09-VCM·Pile5-S 3-15-99 NA 0.00996 J (O.0316) 9.66 0.684 NO (O.031) NO (O.221) 4.38 

601666 CCT A·09-VCM·Pile6-N 3-15-99 NA 0.0119 J (0.0306) 11.7 0.604 0.187 J (0.472) NO (O.221) 2.87 

601666 CCTA·09-VCM·Pile6-S 3-15-99 NA 0.0105 J (O.0315) 8.69 0.530 0.216 J (0.485) NO (O.221) 5.83 

601666 CCTA·09-VCM·Pile7-N 3-15-99 NA 0.0360 (00319) 9.66 0.758 NO (O.031) NO (O.221) 5.67 

601666 CCTA·09-VCM·Pile7 ·S 3-15-99 NA 2.09 10.5 0.607 0.186J (0.472) NO (0.221) 11.8 

601666 CCTA·09-VCM·Pile8-N 3-15-99 NA 0.0247 J (0.0317) 11.5 0.791 NO (0.031) NO (O.221) 6.79 

601666 CCT A·09-VCM·Pile6-S 3-15-99 NA 0.0107 J (0.0330) 9.57 0.852 NO (0.031) NO (O.221) 2.52 

601666 CCT A·09-VCM·Pile9-N 3-15-99 NA 0.0172 J (0.0318) 12.6 1.08 NO (O.031) NO (O.221) 7.48 

601666 CCTA·09-VCM·Pile9-S 3-15-99 NA 0.00977 J (0.0301) 9.61 0.675 NO (O.031) NO (O.221) 5.97 

601666 CCTA·09-VCM·Pilel0·N 3-15-99 NA 0.0692 10.6 0.619 0.167 J (O.495) NO (O.221) 3.27 

601666 CCTA·09-VCM·Pilel0·S 3-15-99 NA 0.0276 J (O.0318) 10.0 0.806 NO (O.031) NO (O.221) NO (2.19J) 

601667 CCTA·09-VCM·Pilel1-N 3-15-99 NA NO (O.00225 J) 12.2 0.669 0.105J (O.481) NO (O.221) 5.49J 

601667 CCTA·09-VCM·Pilell-S 3-15-99 NA NO (0.00225 J) 14.9 0.691 0.167 J (O.465) NO (O.221) 6.11 J 

601667 CCTA·09-VCM·PileI2-N 3-15-99 NA NO (O.00225 J) 14.0 0.776 0.283 J (O.481) NO (O.221) 10.4J 

601667 CCTA·09-VCM·Pile12-S 3-15-99 NA NO (0.00225 J) 11.3 0.896 0.113 J (O.476) NO (O.221) 4.S6J 

601667 CCTA·09-VCM·Pile13-N 3-15-99 NA NO (O.00225 J) 11.1 0.853 NO (O.031) NO (O.221) 2.85J 

601667 CCTA·09-VCM·Pile13-S 3-15-99 NA NO (0.00225 J) 10.1 0.775 0.0844 J (0.485) NO (O.221) 11.3J 

Quality Assurance/Quality Control Sample (mg/l) 

601667 CCTA·09-VCM·EB 3-15-99 NA NO (O.000035 J) NO (0.00129 J) NO (0.00271 J) NO (O.00073 J) NO (O.00308 J) 0.OOOO310J 
(O.OOO200) 

c 
Background Soil Concentrations-Coyote Test Field <0.1 11.5 <1 <1 <1.1 3.42 

Refer to footnotes at end of table. 

Vanadium Zinc 
20.4 98.4J 

20.7 74.3J 

15.6 145 J 

17.9 199J 

13.4 79.8J 

19.4 138 J 

20.5 76.6J 

18.9 209J 

18.7 69.0J 

18.2 72.6J 

17.6 75.8J 

14.8 92.2J 

19.4 8O.4J 

20.7 354J 

21.8 53.7 J 

19.1 51.9J 

17.9 148 J 

14.7 123 J 

19.0 98.2J 

20.1 69.7 J 

20.4 145 

21.8 115 

19.4 303 

18.6 158 

24.6 38.3 

20.7 61.1 

NO (O.00059 J) 0.0622 J 

20.4 62 
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Table B-1 (Continued) 
Summary of SWMU 9 Soil Pile Sampling TAL Metals Analytical Results 

March 1999 
(Off-Site Laboratory) 

Note: Values in bold exceed background soil concentrations. 
a 
EPA November 1986. 

b 
Analysis requestlchain-of-custody record. 

c 
Dinwiddie September 1997. The minimum background concentration between surface and subsurface is reported. 

CCTA 
EB 
EPA 
ER 
It 
10 
J 
J() 
mglkg 
mglL 
N 
NA 
ND() 
R 
S 
SWMU 
TAL 
VCM 

Central Coyote Test Area. 
Equipment blank. 
U.S. Environmental Protection Agency. 
Environmental Restoration. 
Foot (feet). 
Identification. 
Estimated value. See Data Validation report. 
The reported value is greater than or equal to the method detection limit but is less than the practical quantitation limit, shown in parentheses. 
Milligram(s) per kilogram. 
Milligram(s) per liter. 
North side of pile. 
Not applicable. 
Not detected above the method detection limit, shown in parentheses. 
Rejected value. See Data Validation report. 
South side of pile. 
Solid Waste Management Unit. 
Target analyte list. 
Voluntary corrective measure. 



Table 8-2 
Summary of SWMU 9 Soil Pile Sampling TCLP Metals Plus Zinc and Copper Analytical Results 

September 1998 
(Off-Site Laboratory) 

Sample Attributes 
a 

Metals (EPA 601017000) (mg/l) 

b Date Sample 
Record Number ERSamplelO Sampled Oepth(lt) Arsenic Barium Cadmium Chromium 

600792 CCTA-09-VCM-Pilel-N 9-2-98 NA NO (0.037325) 1.08 ND (0.002752) NO (0.001985) 

600792 CCTA-09-VCM-Pilel-S 9-2-98 NA NO (0.037325) 1.24 ND (0.002752) 0.00218 J (0.01) 

600792 CCTA-09-VCM-Pile2-N 9-2-98 NA NO (0.037325) 0.834 0.0104 NO (0.001985) 

600792 CCTA-09-VCM-Pile2-S 9-2-98 NA NO (0.037325) 0.590 0.00543 J (0.01) NO (0.001985) 

600792 CCTA-09-VCM-Pile3-N 9-2-98 NA NO (0.037325) 0.913 ND (0.002752) NO (0.001985) 

600792 CCTA-09-VCM-Pile3-S 9-2-98 NA NO (0.037325) 0.874 NO (0.002752) NO (0.001985) 

600792 CCTA-09-VCM-Pile4-N 9-2-98 NA NO (0.037325) 0.947 NO (0.002752) NO (0.001985) 

600792 CCTA-09-VCM-Pile4-S 9-2-98 NA ND (0.037325) 1.09 ND (0.002752) NO (0.001985) 

600792 CCTA-09-VCM-Pile5-N 9-2-98 NA NO (0.037325) 0.914 0.00404 J (0.01) NO (0.001985) 

600792 CCTA-09-VCM-Pile5-S 9-2-98 NA NO (0.037325) 0.766 0.00464 J (0.01) NO (0.001985) 

600792 CCTA-09-VCM-Pile6-N 9-2-98 NA NO (0.037325) 0.804 0.00502 J (0.01) NO (0.001985) 

600792 CCTA-09-VCM-Pile6-S 9-2-98 NA NO (0.037325) 0.924 0.00557 J (0.01) NO (0.001985) 

600792 CCTA-09-VCM-Pile7 -N 9-2-98 NA NO (0.037325) 1.29 0.0286 NO (0.001985) 

600792 CCTA-09-VCM-Pile7-S 9-2-98 NA NO (0.037325) 1.17 0.00845 J (0.01) NO (0.001985) 

600792 CCTA-09-VCM-Pile8-N 9-2-98 NA NO (0.037325) 1.54 0.0190 NO (0.001985) 

600792 CCTA-09-VCM-Pile8-S 9-2-98 NA NO (0.037325) 1.20 0.00966 J (0.01) 0.00343 J (0.01) 

600792 CCTA-09-VCM-Pile9-N 9-2-98 NA NO (0.037325) 1.26 0.0118 NO (0.001985) 

600792 CCTA-09-VCM-Pile9-S 9-2-98 NA NO (0.037325) 1.17 0.0178 0.00354 J (0.01) 

600792 CCTA-09-VCM-Pilel0-N 9-2-98 NA NO (0.037325) 1.29 0.0126 0.00274 J (0.01) 

600792 CCTA-09-VCM-Pilel0-S 9-2-98 NA NO (0.037325) 1.14 0.0116 NO (0.001985) 

600792 CCTA-09-VCM-Pilell-N 9-2-98 NA NO (0.037325) 1.85 0.0301 NO (0.001985) 

600792 CCTA-09-VCM-Pilell-S 9-2-98 NA NO (0.037325) 1.12 0.0273 0.00289 J (0.01) 

600792 CCTA-09-VCM-PileI2-N 9-2-98 NA NO (0.037325) 1.43 0.0264 NO (0.001985) 

600792 CCTA-09-VCM-PileI2-S 9-2-98 NA NO (0.037325) 1.54 0.0262 0.00422 J (0.01) 

600792 CCTA-09-VCM-PileI3-N 9-2-98 NA NO (0.037325) 1.52 0.00356 J (0.01) NO (0.001985) 

600792 CCTA-09-VCM-PileI3-S 9-2-98 NA 0.0530 1.70 0.0186 NO (0.001985) 

Maximum Concentration of Contaminants for the Toxicity Characteristic a 5.0 100.0 1.0 5.0 

Refer to footnotes at end of table. 

Cooper 

NO (0.004854) 

NO (0.004854) 

0.00596 J (0.05) 

NO (0.004854) 

NO (0.004854) 

NO (0.004854) 

NO (0.004854) 

NO (0.004854) 

NO (0.004854) 

NO (0.004854) 

0.0302 J (0.05) 

NO (0.004854) 

0.00894 J (0.05) 

0.0336 J (0.05) 

NO (0.004854) 

0.0184 J (0.05) 

NO (0.004854) 

0.0328 J (0.05) 

0.0757 

0.0243 J (0.05) 

0.0406 J (0.05) 

0.0297 J (0.05) 

0.0831 

0.281 

NO (0.004854) 

NO (0.004854) 

NE 
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Table B-2 (Continued) 
Summary of SWMU 9 Soil Pile Sampling TCLP Metals Plus Zinc and Copper Analytical Results 

September 1998 
(Off-Site Laboratory) 

Sample At1ributes Melals (EPA 601 OI7ooot (mgIl) 

b Date Sample 
Record Number ER Sample 10 sampled Depth (II) Lead Mercury Selenium Silver 

600792 CCTA-09-VCM-Pilel-N 9-2-98 NA ND (0.022847) ND (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA-09-VCM-Pilel-S 9-2-98 NA NO (0.022847) NO (0.000047) 00718 J (0.1) NO (0.003007) 

600792 CCTA-09NCM-Pite2-N 9-2-98 NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA-09NCM·Pile2-S 9-2-98 NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 ~A-09-VCM-Pile3-N 9-2-98 NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 TA-09-VCM-Pile3-S 9-2-98 I NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA-09-VCM-Pile4·N 9-2-98 NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA-09-VCM-Pile4-S 9-2-98 NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA·09-VCM-Pile5-N 9·2·98 NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCT A·09-VCM·Pile5-S 9-2·98 NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA-09·VCM·Pile6-N 9·2·98 N NO (0.022847) NO (0.0(0047) NO (0.065761) NO (0.003007) 

600792 CCTA-09-VCM-Pile6-S 9-2-98 NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA-09·VCM·Pile7 ·N 9·2-98 NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA·09NCM·Pile7 ·S 9·2·98 NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA-09NCM-Pile8-N 9-2·98 NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA-09·VCM·Pile8·S 9·2·98 NA 0.0416 J (0.05) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA-09-VCM·Pife9-N 9-2-98 NA 0.124 NO (0.000047) NO (0.065761 ) NO (0.003007) 

600792 CCTA·09-YCM·Pile9-S 9·2-98 NA 0.115 NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA-09-VCM·Pilel ()"N 9·2-98 NA 0.0620 NO (0.000047) NO (0.065761) NO {0.003007} 

600792 CCTA·09·YCM·Pilel0·S 9·2·98 NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA·09·VCM·Pifell·N 9·2·98 NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA·09·VCM·Pifel1·S 9·2·98 NA 0.0468 J (0.05) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA·09NCM·PileI2·N 9·2·98 NA 0.883 NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA·09·VCM·PileI2·S 9·2·98 NA 0.107 NO (0.000047) NO (0.065761 ) NO (0.003007) 

600792 CCTA·09-VCM·PifeI3·N 9·2·98 NA NO (0.022847) NO (0.000047) NO (0.065761) NO (0.003007) 

600792 CCTA·09-VCM·PileI3·S 9·2·98 NA 0.0448 J (O.OS) NO (0.000047) NO (0.065761) NO (0.003007) 
c 

Maximum Concentration of Contaminants for the Toxicity Characteristic 5.0 0.2 1.0 5.0 

ReIer to footnotes at end of table. 

Zinc 

00356 J (0.4) 

0.0455 J (0.4) 

0.241 J (0.4) 

0.139 J (0.4) 

0.326 J (0.4) 

0.377 J (OA) 

0.575 

0600 

0.378 J (0.4) 

0.388 J (0.4) 

0.228 J (0.4) 

0.397 J (0.4) 

0.426 

1.01 

0.0509 J (0.4) 

0.116 J (0.4) 

0.561 

OA98 

0.491 

0.341 J (0.4) 

0.993 

0.597 

2.56 

3.33 

0.0379 J (0.4) 

0.102 J (0.4) 

NE 
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Table 8-2 (Concluded) 
Summary of SWMU 9 Soil Pile Sampling TCLP Metals Analytical Results 

September 1998 
(Off-Site Laboratory) 

EPA November 1986. 
b 
Analysis requesVchain-of-custody record. 

c 
40 CFR §261.24, Table 1, Maximum Concentration of Contaminants for the Toxicity Characteristic. 

CCTA 
CFR 
EPA 
ER 
II 
ID 
J ( ) 
mg/L 
N 
NA 
NE 
ND() 
RCRA 
S 
SWMU 
TCLP 
VCM 

'" Central Coyote Test Area. 
'" Code of Federal Regulations. 
'" U.S. Environmental Protection Agency. 
'" Environmental Restoration. 
'" 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. 
'" Milligram(s) per liter. 
'" North side of pile. 
'" Not applicable. 
'" Not established for TCLP Analyses. 
'" Not detected above the method detection limit, shown in parentheses. 
'" Resource Conservation and Recovery Act. 
'" South side of pile. 
'" Solid Waste Management Unit. 
'" Toxicity Characteristic Leaching Procedure. 
'" Voluntary Corrective Action. 



Table 8-3 
SWMU 9 Soil Pile Sampling voe Analytical Results (EPA Method 8260t 

September 1998 and March 1999 
(Off-Site Laboratory) 

Analyte 
Sample Attributes (jJg/kg) 

Record Sample Sample 
Number 

b 
ER Sample 10 Date Depth Methylene Chloride 

601666 CCT A-09-VCM-Pile 1-N 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile 1-S 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile2-N 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile2-S 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile3-N 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile3-S 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile4-N 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile4-S 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile5-N 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile5-S 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile6-N 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile6-S 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile 7-N 3-15-99 NA NO (1.4) 
601666 CCTA-09-VCM-Pile7-S 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile8-N 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile8-S 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile9-N 3-15-99 NA NO (1.4) 
601666 CCT A-09-VCM-Pile9-S 3-15-99 NA NO (1.4) 
601666 CCTA-09-VCM-Pile10-N 3-15-99 NA NO (1.4) 
601666 CCTA-09-VCM-Pile10-S 3-15-99 NA NO (1.4) 
601667 CCTA-09-VCM-Pile11-N 3-15-99 NA NO (0.25) 
601667 CCTA-09-VCM-Pile11-S 3-15-99 NA 2.4 J (5.00) 
601667 CCTA-09-VCM-Pile12-N 3-15-99 NA 3.0 J (5.00) 
601667 CCT A-09-VCM-Pile 12-S 3-15-99 NA 3.6 J (S.OO) 
601667 CCTA-09-VCM-Pile13-N 3-15-99 NA ND(0.2SJ 
601667 CCTA-09-VCM-Pile13-S 3-1S-99 NA NO (0.2S) 

Quality Assurance/Quali!y_ Control Samples (jJg/L) 
601667 CCT A-09-VCM-EB 3-1S-99 NA NO (1.2) 
601667 CCTA-09-VCM-TB 3-15-99 NA NO (1.2) 
600792 CCTA-09-VCM-TB 9-2-98 NA --

Note: Values in bold represent detected vacs. JIg/kg = Microgram(s) per kilogram. 
aEPA November 1986. Jlg/L = Microgram(s) per liter. 

b Analysis requestlchain-of-custody record. N = North side of pile. 

CCTA Central Coyote Test Area. NA = Not applicable. = 
EB Equipment blank. NO () = Not detected above the method = 
EPA = U.S. Environmental Protection Agency. detection limit, shown in 

ER = Environmental restoration. parentheses. 

10 Identification. S = South side of pile. = 
J The reported value is greater than or SWMU = Solid Waste Management Unit. = 

equal to the method detection limit TB = Trip blank. 

but is less than the practical VCM = Voluntary corrective measure. 

quantitation limit, shown in parentheses. vac = Volatile organic compound. 

= Not analyzed for. 
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Table 8-4 
voe Analytical Method Detection Limits (EPA Method 8260t 

Used for SWMU 9 Soil Pile Sampling 
September 1998 and March 1999 

(Off-Site Laboratory) 

Soil Sample MOL 
Analyte (pg/kg) 

Acetone 2.2-10.3 
Benzene 0.25-0.5 
Bromoform 0.27-0.3 
2-Butanone 2.1-3.2 
Carbon disulfide 0.3-2.2 
Carbon tetrachloride 0.22-0.5 
Chlorobenzene 0.25-0.3 
Chlorodibromomethane 0.2-0.21 
Chloroethane 0.3-0.72 
Chloroform 0.1-0.24 
1,4-Dichlorobenzene --
Dichlorobromomethane 0.1-0.24 
1,1-Dichloroethane 0.1-0.2 
1,2-Dichloroethane 0.2-0.23 
1,1-Dichloroethylene 0.25-0.3 
cis-1,2-Dichlorethylene 0.1-0.19 
trans-1,2-Dichloroethylene 0.1-0.25 
1,2-Dichloropropane 0.2-0.23 
cis-1,3-Dichloropropylene 0.2-0.25 
trans-1 ,3-Dichloropropylene 0.22-0.3 
Ethylbenzene 0.23-0.3 
2-Hexanone 2.8-4.4 
Methyl bromide 0.3-0.67 
Methyl chloride 0.2-0.43 
Methylene chloride 0.25-1.4 
4-Methyl-2-pentanone 2.9-3.1 
Styrene 0.22-0.3 
1,1,2,2-Tetrachloroethane 0.46-0.6 
T etrach loroethylene 0.23-0.4 
Toluene 0.22-0.9 
1,1,1-Trichloroethane 0.1-0.18 
1,1,2-Trichloroethane 0.24-0.3 
Trichloroethylene 0.27-0.3 
Trichlorofluoromethane --
Vinyl acetate 1.8-2.1 
Vinyl chloride 0.4 
Xylenes (total) 0.62-0.7 

aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
,ug/kg = Microgram(s) per kilogram. 
,ug/L = Microgram(s) per liter. 
SWMU = Solid Waste Management Unit. 
vac = Volatile organic compound. 

= Not analyzed for. 

AU7·00IWP/SNL:r470Q-10.doc 8-8 

Aqueous Sample MOL 
(pg/L) 

3.7 
0.3-2.1 
0.4 
5.9-9.3 
1.8 
0.2-1.6 
0.3-0.68 
0.3 
0.3 
0.7-1.8 
1.3 
0.4 
0.4-1.4 
0.2-2.2 
0.7-2.9 
0.3 
0.7-1.1 
0.2-3.1 
0.3 
0.3 
0.3 
3.2 
0.4 
0.2 
1.2 
1.6 
0.2 
0.5 
0.7-1.9 
0.5 
0.2-2.2 
0.4 
0.6-1.9 
2.1 
1.8 
0.4-3.3 
1.1 
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Table 8-5 
VOC TCLP Analytical Method Detection Limits (EPA Method 8240t 

Used for SWMU 9 Soil Pile Sampling 
September 1998 

(Off-Site Laboratory) 

MDL 
Analyte (Pg/Ll 

Benzene 0.66-2.1 
Carbon tetrachloride 1.0-1.6 
Chlorobenzene 0.68-0.73 
Chloroform 0.74-1.8 
1,4-Dichlorobenzene 0.61-1.3 
1,1-Dichloroethane 0.85-1.4 
1,2-Dichloroethane 0.48-2.2 
1,1-Dichloroethene 1.2-2.9 
1,2-Dichloropropane 0.73-3.1 
cis-1 ,2-Dichlorethene 0.88-1.1 
Methyl ethyl ketone (2-Butanonel 9.3-9.7 
Tetrachloroethene 1.2-1.9 
1,1,1-Trichloroethane 1.1-2.2 
Trichloroethene 1.1-1.9 
Trichlorofluoromethane 1.9-2.1 
Vinyl chloride 2.7-3.3 

aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
pg/L = Microgram(s) per liter. 
vec = Volatile organic compound. 
SWMU = Solid Waste Management Unit. 
TCLP = Toxicity characteristic leaching procedure. 
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Table 8-6 
Summary of SWMU 9 Soil Pile Sampling SVOC (EPA Method 8270t Analytical Results 

March 1999 
(Off-Site Laboratory) 

Sample Attributes 
Record Sample 

Number
b ER Sample 10 Date 

601666 CCT A-09-VCM-Pile 1-N 3-15-99 
601666 CCT A-09-VCM-Pile 1-S 3-15-99 
601666 CCT A-09-VCM-Pile2-N 3-15-99 
601666 CCT A-09-VCM-Pile2-S 3-15-99 
601666 CCT A-09-VCM-Pile3-N 3-15-99 
601666 CCTA-09-VCM-Pile3-S 3-15-99 
601666 CCT A-09-VCM-Pile4-N 3-15-99 
601666 CCTA-09-VCM-Pile4-S 3-15-99 
601666 CCT A-09-VCM-Pile5-N 3-15-99 
601666 CCTA-09-VCM-Pile5-S 3-15-99 
601666 CCT A-09-VCM-Pile6-N 3-15-99 
601666 CCT A-09-VCM-Pile6-S 3-15-99 
601666 CCT A-09-VCM-Pile 7-N 3-15-99 
601666 CCT A-09-VCM-Pile 7-S 3-15-99 
601666 CCT A-09-VCM-Pile8-N 3-15-99 
601666 CCT A-09-VCM-Pile8-S 3-15-99 
601666 CCTA-09-VCM-Pile9-N 3-15-99 
601666 CCT A-09-VCM-Pile9-S 3-15-99 
601666 CCTA-09-VCM-Pile10-N 3-15-99 
601666 CCTA-09-VCM-Pile10-S 3-15-99 
601667 CCTA-09-VCM-Pile11-N 3-15-99 
601667 CCTA-09-VCM-Pile11-S 3-15-99 
601667 CCTA-09-VCM-Pile12-N 3-15-99 
601667 CCTA-09-VCM-Pile12-S 3-15-99 
601667 CCTA-09-VCM-Pile13-N 3-15-99 
601667 . CCTA-09-VCM-Pile13-S 3-15-99 

Quality Assurance/Quality Control Sample (jig/L) 
601667 CCT A-09-VCM-EB 3-15-99 

Note: Values in bold represent detected SVOCs. 
aEPA November 1986. 
b Analysis requestlchain-of-custody record. 
CCTA = Central Coyote Test Area. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
10 = 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. 

pg/kg = Microgram(s) per kilogram. 

AU7-00IWP/SNL:r4700-10.doc 8-10 

pg/L 
N 
NA 
NO () 

Analyte 
(jig/kg) 

Sample 
Depth Anthracene 

NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA NO (88) 
NA 1100 
NA 140 J (333) 
NA NO (88) 
NA NO (88) 

NA NO (2.3) 

= Microgram(s) per liter. 
= North side of pile. 
= Not applicable. 
= Not detected above the method 

detection limit, shown in 
parentheses. 

S = 
SVOC = 
SWMU = 
VCM = 

South side of pile. 
Semivolatile organic compound. 
Solid Waste Management Unit. 
Voluntary corrective measure. 
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Table 6-7 
SVOC Analytical Method Detection Limits (EPA Method 8270)" 

Used for SWMU 9 Soil Pile Sampling 
March 1999 

(Off-Site Laboratory) 

Soil Sample MDl Aqueous Sample MDl 
Anall1e tug/kg) j@/l) 

Acenaphthene 160 2.2 
Acenaphthylene 147 1.3 
Anthracene 88 2.3 
Benzo(a)anthracene 68 2.8 
Benzo(a)pyrene 72 2 
Benzo(b )fluoranthene 142 4.7 
Benzo(g,h,i)perylene 81 2.5 
Benzo(k)fluoranthene 132 2.6 
Benzoic acid 893 9.3 
Benzyl alcohol 230 2.5 
4-Bromopheny!. phenyl ether 118 0.03 
Butylbenzyl ~hthalate 90 3.7 
4-Chloroanaline 155 1.5 
Bis12-chloroethoxy)methane 169 2.5 
Bis(2-chloroethyl)ether 53 2 
Bis(2-chloroisopropyl)ether 105 0.61 
4-Chloro-3-methyl phenol 128 3.1 
2-Chloronaphthalene 173 2.4 
2-Chlorophenol 157 2.1 
4-Chlorophenyl phenyl ether 146 2.8 
Chrysene 55 2.2 
m,p-Cresol 153 1.8 
o-Cresol 63 2.1 
Dibenzo(a,h)anthracene 83 2.2 
Dibenzofuran 134 4.3 
Di-n-butylphthalate 73 2.9 
1,2-Dichlorobenzene 171 2.7 
1,3-Dichlorobenzene 129 2.5 
1,4-Dichlorobenzene 61 2.3 
3,3' -Dichlorobenzidine 278 4.2 
2,4-DichloroQhenol 176 1.4 
Diethylphthalate 76 2.1 
2,4-Dimethylphenol 109 6.1 
Dimethylphthalate 109 2.1 
2,4-DinitrojJhenol 368 7.9 
2,4-Dinitrotoluene 117 1.4 
2,6-Dinitrotoluene 140 1.1 
Di-n-octylphthalate 174 4.2 
1,2-Diphenylhydrazine 57 2.3 
Bis12-ethylhe~l)phthalate 299 3.7 
Fluoranthene 65 3.1 
Fluorene 114 2.1 
Hexachlorobenzene 70 2.9 
Hexachlorobutadiene 153 3.8 

Refer to footnotes at end of table. 
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Table 8-7 (Concluded) 
SVOC Analytical Method Detection Limits (EPA Method 8270)8 

Used for SWMU 9 Soil Pile Sampling 
March 1999 

(Off-Site Laboratory) 

Analyte 
Hexachlorocyclopentadiene 
Hexachloroethane 
Ideno(1,2,3-cd)pyrene 
Isophorone 
2-Methyl-4,6-dinitrophenol 
2-Methylnaphthalene 
Naphthalene 
m-Nitroaniline 
o-Nitroaniline 
p-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-N itrophenol 
n-Nitrosodiphenylamine 
n-Nitrosodipropylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

8EPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
MOL = Method detection limit. 
pg/kg = Microgram(s) per kilogram. 
pg/L = Microgram(s) per liter. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 

AlJ7·ooIWP/SNL:r4700·10.doc 

Soil Sample MOL 
(pg/kg) 

193 
132 
80 

146 
101 
204 
157 
83 
67 

103 
132 
181 
109 

21 
129 
57 
60 
57 
72 

186 
154 
77 

8-12 

Aqueous Sample MOL 
(pg/L) 
4.4 
3.4 
3.4 
2.6 
0.67 
3.2 
2 
1.8 
2.8 
1 
3.3 
2.9 
3.5 
5 
5 
2.8 
1.8 
0.8 
2.5 
2.4 
2.5 
0.96 

301462.249.01 7/26/00 2:25 PM 



Table 8-8 
SVOC TCLP Analytical Method Detection Limits (EPA Method 8270)

Used for SWMU 9 Soil Pile Sampling 
September 1998 

(Off-Site Laboratory) 

Analyte 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
~ridine 
m,p-Cresol 
o-Cresol 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

-EPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. 
pg/L = Microgram(s) per liter. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 

MDL 
(pglL) 

0.6-1.3 
0.5-0.7 
0.5-0.9 
0.5-0.9 
0.8-1.1 
0.5-1.0 
1.4-10 
0.5-1.0 
0.6-3.0 
2.3-3.7 
0.8-0.9 
0.6-2.3 

TCLP = Toxicity characteristic leaching procedure. 
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Table 8-9 
Summary of SWMU 9 Soil Pile Sampling HE (EPA Method 8330)8 Analytical Results 

May 2000 
(Off-Site Laboratory) 

Analyte 
Sample Attributes (pg/kg) 

Record Date Sample 2-Amino- 4-Amino-
Number 

b 
ER Sample 10 Sampled Depth 4,6-dintrotoluene 2,6,dinitrotoluene 

603272 CCT A-09-VCM-Pile 1-N 5-1-00 NA NO (13.4) NO (10.1) 
603272 CCT A-09-VCM-Pile 1-S 5-1-00 NA 247 137 
603272 CCT A-09-VCM-Pile2-N 5-1-00 NA 481 277 
603272 CCT A-09-VCM-Pile2-S 5-1-00 NA 170 104 
603272 CCT A-09-VCM-Pile3-N 5-1-00 NA NO (13.4) NO (10.1) 
603272 CCT A-09-VCM-Pile3-S 5-1-00 NA NO (13.4) NO (10.1) 
603272 CCT A-09-VCM-Pile4-N 5-1-00 NA 104 NO(10.1) 
603272 CCT A-09-VCM-Pile4-N-OU 5-1-00 NA 214 132 
603272 CCTA-09-VCM-Pile4-S 5-1-00 NA NO (13.4) NO (10.1) 
603272 CCT A-09-VCM-Pile5-N 5-1-00 NA 479 255 
603272 CCTA-09-VCM-Pile5-S 5-1-00 NA NO (13.4) NO (10.1) 
603272 CCT A-09-VCM-Pile6-N 5-1-00 NA NO (13.4) NO (10.1) 
603272 CCTA-09-VCM-Pile6-S 5-1-00 NA 82.1 NO (10.1) 
603272 CCT A-09-VCM-Pile 7-N 5-1-00 NA NO (13.4) NO(10.1) 
603272 CCT A-09-VCM-Pile 7-S 5-1-00 NA NO (13.4) NO (10.1) 
603272 CCT A-09-VCM-Pile8-N 5-1-00 NA NO (13.4) NO DO.1) 
603272 CCT A-09-VCM-Pile8-N-OU 5-1-00 NA NO (13.4) NO (10.1) 
603272 CCT A-09-VCM-Pile8-S 5-1-00 NA NO (13.4) NO (10.1) 
603272 CeT A-09-VCM-Pile9-N 5-1-00 NA NO (13.4) NO (10.1) 
603272 CCT A-09-VCM-Pile9-S 5-1-00 NA 199 178 
603273 CCT A-09-VCM-Pile 1 O-N 5-1-00 NA NO (13.4) NO (10.1) 
603273 CCTA-09-VCM-Pile10-S 5-1-00 NA NO (13.4) NO (10.1) 
603273 CCTA-09-VCM-Pile11-N 5-1-00 NA 1090 707 
603273 CCTA-09-VCM-Pile11-S 5-1-00 NA 184 133 
603273 CCT A-09-VCM-Pile 12-N 5-1-00 NA 3120 1930 
603273 CeT A-09-VCM-Pile 12-N-OU 5-1-00 NA 3680 2290 
603273 CeT A-09-VCM-Pile 12-S 5-1-00 NA 143 140J 
603273 CCT A-09-VCM-Pile 13-N 5-1-00 NA NO (13.4) NO (10.1) 
603273 CCT A-09-VCM-Pile 13-S 5-1-00 NA NO (13.4) NO (10.1) 

Quality Assurance/Quality Control Sample (pg/L) 
603273 CCT A-09-VCM-EB I 5-1-00 NA NO (0.0777) NO (0.0438) 

Refer to footnotes at end of table. 

HMX 
NO (16.8) 

1690 
1150 
2530 
1080 
1690 
1670 
1780 
1080 
3340 
1100 

937 
623 
278 

2320 
ND(16.8J 
NO (16.8) 

147 
992 

2620 
2350J 

891 J 
1670J 
1140 J 
2350J 
2220J 
664J 
578J 
532J 

ND (0.0261) 
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Table 8-9 (Continued) 
Summary of SWMU 9 Soil Pile Sampling HE (EPA Method 8330)" Analytical Results 

May 2000 
(Off-Site Laboratory) 

Analyte 
Sample Attributes (Jig/kg) 

Record Date Sample 
Number 

b 
ER Sample 10 Sampled Depth ROX 1,3,5-Trinitrobenzene 

603272 CCT A-09-VCM-Pile l-N 5-1-00 NA NO (12.5) NO(11.9 
603272 CCT A-09-VCM-Pile l-S 5-1-00 NA 13000 NO (11.9) 
603272 CCT A-09-VCM-Pile2-N 5-1-00 NA 1340 NO(11.9) 
603272 CCT A-09-VCM-Pile2-S 5-1-00 NA 23200 NO (11.9) 
603272 CCT A-09-VCM-Pile3-N 5-1-00 NA 255 NO (11.9) 
603272 CCT A-09-VCM-Pile3-S 5-1-00 NA 2280 NO (11.9) 
603272 CCT A-09-VCM-Pile4-N 5-1-00 NA 6170 NO(11.9) 
603272 CCT A-09-VCM-Pile4-N-OU 5-1-00 NA 1810 NO(11.9) 
603272 CCT A-09-VCM-Pile4-S 5-1-00 NA 1780 NO(11.9 
603272 CCT A-09-VCM-Pile5-N 5-1-00 NA 8840 NO(11.9) 
603272 CCT A-09-VCM-Pile5-S 5-1-00 NA 1040 ND(11.9) 
603272 CCT A-09-VCM-Pile6-N 5-1-00 NA 2460 NO(11.9) 
603272 CCT A-09-VCM-Pile6-S 5-1-00 NA 948 NO (11.9) 
603272 CCT A-09-VCM-Pile 7-N 5-1-00 NA 300 NO (11.9) 
603272 CCTA-09-VCM-Pile7-S 5-1-00 NA 6970 NO(11.9) 
603272 CCT A-09-VCM-Pile8-N 5-1-00 NA NO (12.5) NO(11.9) 
603272 CCT A-09-VCM-Pile8-N-OU 5-1-00 NA NO (12.5) ND(11.9) 
603272 CCT A-09-VCM-Pile8-S 5-1-00 NA 193 NO(11.9) 

603272 CCT A-09-VCM-Pile9-N 5-1-00 NA 3260 NO(ll.9) 
603272 CCT A-09-VCM-Pile9-S 5-1-00 NA 7920 NO(11.9) 

603273 CCT A-09-VCM-Pilel O-N 5-1-00 NA 513 NO (11.9) 

603273 CCT A-09-VCM-Pile 1 O-S 5-1-00 NA 4450 NO (11.9 
603273 CCTA-09-VCM-Pilel1-N 5-1-00 NA 5450 NO (11.9 
603273 CCT A-09-VCM-Pile 11-S 5-1-00 NA 4500 NO (11.9 

603273 CCT A-09-VCM-Pile 12-N 5-1-00 NA 8550 137 J 
603273 CCT A-09-VCM-Pife l2-N-OU 5-1-00 NA 22700 196 
603273 CCT A-09-VCM-Pile 12-S 5-1-00 NA 2920 NO(11.9) 
603273 CCT A-09-VCM-Pile 13-N 5-1-00 NA 144 ND(11.9) 
603273 CCTA-09-VCM-Pile13-S 5-1-00 NA 472 NO(11.9) 

Quality Assurance/Quality Control Sample (pg/L) 
603273 CCT A-09-VCM-EB L 5-1-00 NA NO (0.0221) NOJO.0555). 

Refer to footnotes at end of table. 

2,4,6-Trinitrotoluene 
NO(14.1) 

84.9 
249 

97.5 
NO(14.1) 
NO(14.1) 
NO(14.1) 
NO (14.1) 
NOJ14.1) 

138 
NO (14.1) 
NO(14.1) 
NO(14.1) 
NO (14.1) 
NO(14.1) 
NO(14.l) 
NO (14.1) 
NO (14.1) 
NO (14.1) 

120 
88 

NO(14.1) 
704 
178 

2460 
4800 

176 
NO(14.1) 
NO (14.1) 

NOJO.0197} 
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Table 8-9 (Concluded) 
Summary of SWMU 9 Soil Pile Sampling HE (EPA Method 8330)" Analytical Results 

May 2000 

Note: Values in bold represent detected HE analytes. 
"EPA November 1986. 
bAnalysis requesVchain-of-custody record. 
CCTA = Central Coyote Test Area. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
HE = High explosive(s). 
HMX = 1,3,5,7-Tetranitro-1,3,5,7-tetrazacyclooctane. 
10 = Identification. 
J = Estimated value. See Data Validation Report. 
JIg/kg = Microgram(s) per kilogram. 
Jlg/L = Microgram(~) per liter. 
N = North side of pile. 
NA = Not applicable. 

(Off-Site Laboratory) 

NO () = Not detected above the method detection limit, shown in parentheses. 
RDX = 1,3,5-Trinitro-1,3,5-triazacyclohexane. 
S = South side of pile. 
SWMU = Solid Waste Management Unit. 
Tetryl = 2,4,6-Trinitrophenylmethylnitramine 
VCM = Voluntary corrective measure. 
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Table 8-10 
HE Analytical Method Detection limits (EPA Method 8330t 

Used for SWMU 9 Soil Pile Sampling 
May 2000 

(Off-Site Laboratory) 

Soil Sample MDL 
Analyte (pg/~) 

1,3-Dintrobenzene 13.4 
2-Amino-4,6-dintrotoluene 13.4 
4-Amino-2,6-dinitrotoluene 10.1 
2,4-Dinitrotoluene 12.0 
2,6-Dinitrotoluene 15.7 
HMX 16.8 
Nitrobenzene 14.0 
m-Nitrotoluene 11.6 
o-Nitrotoluene 15.2 
p-Nitrotoluene 11.6 
RDX 12.5 
Tetryl 15.5 
1,3,5-Trinitrobenzene 11.9 
2,4,6-Trinitrotoluene 14.1 

aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HMX = 1 ,3,5,7-Tetranitro-1 ,3,5,7-tetrazacyclooctane. 
MOL = Method detection limit. 
pg/kg = Microgram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
ROX = 1 ,3,5-Trinitro-1 ,3,5-triazacyclohexane. 
Tetryl = 2,4,6-Trinitrophenylmethylnitramine. 
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Record 
a 

Number 

600793 
600795 

600793 
600793 
601668 

600793 
600793 
600793 
600793 
600793 
600793 
600793 
600793 
601668 

600795 

600793 
600793 
600793 
600793 
601668 

600793 
601668 

600793 
602867 

600793 
600793 
600793 
601668 

600793 
600793 
600793 
600793 
600793 

Sample Attributes 

ER Sample 10 
CCT A-09-VCM-Pile 1-N 
CCT A-09-VCM-Pile 1 -N 
on-site laboratory) 

CCTA-09-VCM-Pilel-S 
CCTA-09-VCM-Pile2-N 
CCT A-09-VCM-Pile2-N 
on-site laboratory) 

CCTA-09-VCM-Pile2-S 
CCT A-09-VCM-Pile3-N 
CCT A-09-VCM-Pile3-S 
CCTA-09-VCM-Pile4-N 
CCT A-09-VCM-Pile4-S 
CCTA-09-VCM-Pile5-N 
CCT A-09-VCM-PileS-S 
CCT A-09-VCM-Pile6-N 
CCT A-09-VCM-Pile6-N 
on-site laboratory} 

CCT A-09-VCM-Pile6-N 
on-site laboratory}. 

CCT A-09-VCM-Pile6-S 
CCTA-09-VCM-Pile7-N 
CCT A-09-VCM-Pile 7-S 
CCTA-09-VCM-Pile8-N 
CCTA-09-VCM-Pile8-N 
! (on-site laboratory) 
CCT A-09-VCM-Pile8-S 
CCTA-09-VCM-Pile8-S 
!(on-site laboratory) 
CCT A-09-VCM-Pile9-N 
CCTA-09-VCM-Pile9-N 

CCTA-09-VCM-Pile9-S 
CCTA-09-VCM-Pilel0-N 
CCTA-09-VCM-Pilel0-S 
CCTA-09-VCM-Pilel0-S 
!(on-site laboratory) 
CCTA-09-VCM-Pilell-N 
CCTA-09-VCM-Pilell-S 
CCTA-09-VCM-Pile12-N 
CCTA-09-VCM-Pile12-S 
CCTA-09-VCM-Pile13-N 

3: Refer to footnotes at end of table. 

Table 8-11 
Summary of SWMU 9 Soil Pile Sampling Gamma Spectroscopy Analytical Results 

September 1998 and March 1999 
(Off-Site Laboratory, except where indicated) 

Activity (pCi/g) 

Cesium-137 Cobalt-60 Uranium-235 
Oate Sample b b b 

Sampled Oepth Result Error Result Error Result Error 

9-2-98 NA 3E-Ol 2E-Ol NO (O.OJ) -- lE-Ol lE-Ol 
9-2-98 NA 7.90E-02 3.89E-02 NO -- 2.00E-Ol 1.16E-Ol 

(4.67E-02) 
9-2-98 NA lE-Ol lE-Ol 3E-Ol J lE-Ol lE-Ol lE-Ol 
9-2-98 NA 3E-Ol 2E-Ol 2E-Ol J lE-Ol 2E-Ol lE-Ol 

3-15-99 NA 5.47E-02 2.95E-02 NO -- 1.36E-Ol 1.78E-Ol 
(3.32E-02) 

9-2-98 NA 2E-Ol lE-Ol lE-Ol J lE-Ol 2E-Ol lE-Ol 
9-2-98 NA 4E-Ol 2E-Ol 6E-Ol J 3E-Ol 2E-Ol lE-Ol 
9-2-98 NA 5E-Ol lE-Ol 3E-Ol J lE-Ol 2E-Ol lE-Ol 
9-2-98 NA 6E-Ol 2E-Ol lE-Ol J lE-Ol 2E-Ol lE-Ol 
9-2-98 NA 2E-Ol lE-Ol NO_(l E-Ol Jl -- 3E-Ol lE-Ol 
9-2-98 NA 4E-Ol lE-Ol 3E-Ol J lE-Ol 2E-Ol lE-Ol 
9-2-98 NA 4E-Ol 3E-Ol NO (E+DOJ) -- 4E-Ol lE-Ol 
9-2-98 NA 4E-Ol 2E-Ol l.lE+OO J 7E-Ol 5E-Ol 2E-Ol 

3-15-99 NA S.OSE-02 3.82E-02 NO -- 1.26E-Ol USE-Ol 
(3. 52E-02) 

9-2-98 NA 7.8SE-02 2.78E-02 NO -- 1.0SE-Ol 9.19E-02 
.l3.89E-0~ 

9-2-98 NA 4E-Ol 3E-Ol 1 E-Ol J lE-Ol 2E-Ol lE-Ol 
9-2-98 NA 2E-Ol lE-Ol 3E-Ol J lE-Ol 4E-Ol lE-Ol 
9-2-98 NA 4E-Ol 2E-Ol 2E-Ol J lE-Ol 2E-Ol lE-Ol 
9-2-98 NA 2E-Ol lE-Ol NO (E+OOJ) -- lE-Ol lE-Ol 

3-15-99 NA 1.61E-02 1.02E-02 NO -- NO --
.l3.49E-021 12.S0E-Ol) 

9-2-98 NA 3E-Ol lE-Ol 2E-Ol J lE-Ol lE-Ol lE-Ol 
3-15-99 NA 5.74E-02 3.90E-02 NO -- NO --

.l3.46E-02) .l2.30E-01J 
9-2-98 NA BE-Ol 2E-Ol SE-Ol J 3E-Ol 3E-Ol lE-Ol 

10-18-99 NA 9.30E-02 2.34E-02 NO -- NO --
(2.96E-02) (1.86E-0U. 

9-2-98 NA 4E-Ol lE-Ol 4E-Ol J lE-Ol 2E-Ol lE-Ol 
9-2-98 NA SE-Ol 4E-Ol 3E-Ol J 2E-Ol lE-Ol lE-Ol 
9-2-98 NA 2E-Ol lE-Ol lE-Ol J lE-Ol 3E-Ol lE-Ol 
3-15-99 NA 4.79E-02 4.47E-02 NO -- 1.35E-Ol 1.79E-Ol 

J3.S2E-021 
9-2-98 NA 4E-Ol lE-Ol 2E-Ol lE-Ol lE-Ol lE-Ol 
9-2-98 NA lE-Ol 0.0 2E-Ol lE-Ol lE-Ol lE-Ol 
9-2-98 NA 6E-Ol 3E-Ol 7E-Ol 3E-Ol 2E-Ol lE-Ol 
9-2-98 NA 4E-Ol 2E-Ol 2E-Ol lE-Ol lE-Ol lE-Ol 
9-2-98 NA 2E-Ol lE-Ol 3E-Ol lE-Ol 2E-Ol lE-Ol 

Uranium-238 

Result Error 
b 

9.1E+00 3.4E+00 
4_3BE+00 9.24E-Ol 

6.8E+00 2.8E+00 
9.2E+00 1.7E+00 

3.llE+00 2.90E+00 

6.1E+00 4.3E+00 
7.4E+OO 3.0E+00 
2.4E+00 4.2E+00 
7.9E+00 2.4E+00 

9.3E+OOJ 5.4E+OO 
7.4E+OO 3.0E+00 
3.BE+00 4.3E+00 

2.42E+Ol 6.4E+00 
NO --

(8.2SE-Ol) 
2.64E+00 5.98E-Ol 

1.07E+Ol 6.7E+00 
7.4E+00 2.3E+00 

1.27E+Ol 3.3E+00 
7.6E+OO 1.9E+00 

1.57E+OO 1.S8E+00 

5.0E+OO S.OE+OO 
1.43E+OO 6.42E-Ol 

9.3E+OO 2.6E+00 
3.S9E+00 3.12E+00 

7.1E+OO 6.3E+00 
8.9E+OO 3.2E+00 
6.0E+OO 3.6E+00 

NO --
(8.S0E-Ol) 

B_1E+00 1.6E+00 
S.3E+00 4.8E+00 
7.4E+OO 2.1E+00 
5.9E+OO S.3E+00 

6.6E+OO 1.6E+00 
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Table 8-11 (Concluded) 
Summary of SWMU 9 Soil Pile Sampling Gamma Spectroscopy Analytical Results 

September 1998 and March 1999 
(Off-Site Laboratory, except where indicated) 

Sample Attributes 

Record 
• Oate Sample 

Number ER Sample 10 Sampled Oepth 
600795 CCT A-09-VCM-Pile13-N 9-2-98 NA 

[con-site laboratory) 
600793 CCTA-09-VCM-Pile13-S 9-2-98 NA 
601668 CCT A-09-VCM-Pile13-S 3-15-99 NA 

[(on-site laboratorv) 

Background Soil Activities - Coyote Test Field 
c 

Quality Assurance/Quality Control Samples IpCi/mLI 
601668 CCTA-09-VCM-EB 3-15-99 NA 

[Ion-site laboratory) 
602867 CCTA-09-VCM-000-EB 10-18-99 NA 

Note: Values in bold exceed background soil activities . 

• Analysis requesVchain-of-cuslody record. 
b 
Two standard deviations aboutlhe mean detected activity. 

c 
From Dinwiddie September 1997. 

d 

Cesium-137 Cobalt-60 
b 

Result Error Result 
NO -- NO 

(3. 19E-021 (5.3BE-02) 
3E-Ol 2E-Ol lE-Ol 

6. 76E-02 3.B4E-02 NO 
(3.37E-O:!) 

7.9E_02
d
.
e 

NE 

NO -- NO 
(173E-02) 12.11E-02) 

ND -- NO 
(3.44E-Oll (1.85E-02) 

Southwest background activities are presented where Coyote Test Field background activities are not available. 
e 

ActivitV (pCi/g) 

Uranium-235 
b 

Error Result 
-- NO 

11.65E-Ol) 
0.0 2E-Ol 
-- ND 

(2.27E-Ol) 

1.BE-Ol 

-- ND 
(3.33E-Ol) 

-- NO 
(1.l9E-Ol) 

The more conservative, lower subsurface background activity is used as a benchmark for consistency with current risk screening assessment methodology. 
CCTA "Central Coyote Test Area. 
EB = Equipment blank. 
ER = Eiwironmental Restoration. 
10 = Identification. 
J " Estimated value. See Data Validation report. 
N " North side of soil pile. 
NA = Not applicable. 
ND () " Not detected at or above the method detection limit, shown in parentheses. 
NE = Not established. 
pCi/g " Picocurie(s) per gram. 
pCi/mL = Picocurie(s) per milliliter. 
S "South side of soil pile. 
SWMU = Solid Waste Management Unit. 
VCM " Voluntarv corrective measure. 

= Error not provided for nondetectable results. 

b 
Error 

--
lE-Ol 

--

--
--

Uranium-23B 
b 

Result Error 
3.22E+OO 7.39E-Ol 

8.3E+OO 3.8E+00 
4.86E+OO 4.88E+OO 

1.4E+00 
d 

ND --
(1.27E-Ol) 

NO --
(3.08E-Ol) 
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Table 8-12 
Summary of SWMU 9 Soil Pile Sampling Isotopic Uranium and Thorium Analytical Results 

September 1998 
(Off-Site Laboratory) 

Sample Attributes Activit . ~CilgL 
Record 

Date 
Thorium-232 Uranium-234 Uranium-235 

a Sample 
Number ER Sample 10 Sampled Depth 
600793 CCTA-09-VCM-Pile1-N 9-2-98 NA 
600793 CCTA-09-VCM-Pilel-S 9-2-98 NA 
600793 CCTA-09-VCM-Pile2-N 9-2-98 NA 
600793 CCTA-09-VCM-Pile2-S 9-2-98 NA 
600793 CCTA-09-VCM-Pile3-N 9-2-98 NA 
600793 CCTA-09-VCM-Pile3-S 9-2-98 NA 
600793 CCTA-09-VCM-Pile4-N 9-2-98 NA 
600793 CCTA-09-VCM-Pile4-S 9-2-98 NA 
600793 CCTA-09-VCM-Pile5-N 9-2-98 NA 
600793 CCTA-09-VCM-Pile5-S 9-2-98 NA 
600793 CCTA-09-VCM-Pile6-N 9-2-98 NA 
600793 CCTA-09-VCM-Pile6-S 9-2-98 NA 
600793 CCTA-09-VCM-Pile7 -N 9-2-98 NA 
600793 CCT A-09-VCM-Pile7-S 9-2-98 NA 
600793 CCTA-09-VCM-Pile8-N 9-2-98 NA 
600793 CCTA-09-VCM-Pile8-S 9-2-98 NA 
600793 CCTA-09-VCM-Pile9-N 9-2-98 NA 
600793 CCTA-09-VCM-Pile9-S 9-2-98 NA 
600793 CCTA-09-VCM-Pilel0-N 9-2-98 NA 
600793 CCTA-09-VCM-Pilel0-S 9-2-98 NA 
600793 CCTA-09-VCM-Pilel1-N 9-2-98 NA 
600793 CCTA-09-VCM-Pilel1-S 9-2-98 NA 
600793 CCTA-09-VCM-Pile12-N 9-2-98 NA 
600793 CCTA-09-VCM-Pile12-S 9-2-98 NA 
600793 CCTA-09-VCM-Pile13-N 9-2-98 NA 
600793 CCTA-09-VCM-Pile13-S 9-2-98 NA 

C 
Background Soil Activities - Coyote Test Field 

Note: Values in bold exceed background soil activities. 

a Anatysis requesllchain-of-custody record. 

bTwo standard deviations about the mean detected activity. 

cFrom Dinwiddie, September 1997. 

b 
Result Error Result 

8.80E-01 3.30E-01 1.71E+00 
7.30E-Ol 2.80E-01 1.29E+00 

1.42E+00 5.00E-Ol 2_S1E+OO 
1.29E+ooJ 4.80E-Ol 1.70E+00 

1.74E+00 5.70E-Ol 1.00E+00 
9.00E-Ol 3.60E-Ol 1.24E+00 
6.50E-Ol 3.10E-Ol 8.70E-Ol 

1.0SE+00 3.80E-Ol 1.31E+ooJ 
6.00E-Ol 2.60E-Ol 1.08E+00 
7.10E-Ol 3.50E-Ol 1.38E+00 

1.0SE+OOJ 4.90E-Ol 1.18E+00 
1.00E+00 3.60E-01 1.13E+00 

1.11E+OO 4.10E-01 1.31E+00 
1.37E+00 6.80E-Ol 2.04E+00 
1.27E+00 4.10E-01 9.70E-Ol 

1.00E+00 3.40E-01 1.79E+OO 
5.70E-Ol J 3.50E-01 1.96E+00 

1.14E+OO 5.50E-Ol 1.63E+OO 
1.22E+00 5.20E-Ol 9.90E-Ol 

1.9SE+00 J 7.50E-Ol 1.12E+00 
6.20E-Ol 3.30E-Ol 2.0SE+ooJ 
8.70E-Ol 3.90E-Ol 1.34E+00 J 
1.01E+00 4.20E-Ol 1.50E+00 J 

9.50E-Ol J 4.20E-Ol 1.34E+00 J 
7.70E-Ol 2.90E-Ol 1.09E+00 J 
8.70E-Ol 3.30E-Ol 1.93E+OOJ 

d d 
1.01E+00 NA 1.6E+00 

dSouthwest background activities are presented where Coyote Test Field background activities are not available. 

b b 
Error Result Error 

4.50E-Ol NO (4.00E-02 J) --
1.23E+00 6.00E-02J 7.00E-02 
3.80E-01 3.60E-Ol J 1.70E-Ol 
2.40E-Ol 8.00E-02J 8.00E-02 
3.70E-Ol 9.00E-02J 8.00E-02 
2.70E-Ol 3.00E-02J 6.00E-02 
4.30E-Ol 5.00E-02 J 6.00E-02 
3.00E-Ol 6.00E-02J 7.00E-02 
4.40E-Ol 2.00E-02J 6.00E-02 
3.50E-Ol 9.00E-02J 1.00E-Ol 
3.20E-01 5.00E-02J 6.00E-02 
4.30E-Ol 7.00E-02J 9.00E-02 
5.60E-Ol 1.10E-Ol J 9.00E-02 
2.40E-Ol 1.00E-Ol J 1.10E-Ol 
6.10E-Ol 2.00E-02J 6.ooE-02 
5.30E-Ol 2_60E-01 J 1.50E-Ol 
3.70E-Ol 1.30E-01 J 9.00E-02 
2.50E-Ol 1.30E-Ol J 1.00E-Ol 
3.60E-Ol 4.00E-02J 6.ooE-02 
4.00E-02 5.00E-02J 7.00E-02 
2.40E-Ol 1.10E-Ol 1.00E-Ol 
1.34E+00 5.00E-02 6.00E-02 
3.80E-Ol 1.20E-Ol 1.10E-Ol 
2.90E-Ol 2.ooE-02 5.00E-02 
5.60E-Ol 4.00E-02 6.00E-02 
3.42E+00 3.00E-02 9.00E-02 

NA 1.8E-Ol NA 

Uranium-238 
b 

Result Error 

3.S1E+00 7.20E-01 
3.S2E+00 6.90E-Ol 
S.S4E+00 1.05E+00 
3.72E+00 7.10E-Ol 
2.1SE+00 4.90E-Ol 
2.S0E+00 5.80E-Ol 
2.11E+00 4.80E-Ol 

2.SSE+00 J 5.60E-Ol 
2.47E+00 5.60E-Ol 
2.6SE+00 6.00E-Ol 
2.74E+00 5.70E-Ol 
2.S1E+OO 6.50E-01 
3.6SE+00 7.20E-01 
S.62E+00 1.02E+00 
3.S7E+OO 7.40E-01 
4.44E+00 9.l0E-Ol 
S.OOE+oo 8.60E-01 
3.6SE+00 7.10E-Ol 
1.S5E+00 4.70E-Ol 
2.S6E+00 6.10E-Ol 
3.S5E+00 7.70E-Ol 
2.S6E+00 5.80E-Ol 
3.44E+OO 7.40E-Ol 
3.35E+00 6.40E-Ol 

2.05E+ooJ 4.70E-Ol 
4_9SE+00 9.30E-Ol 

d 
1.4E+00 NA 

CCTA = Central Coyote Test Area. NO ( ) 
ER = Environmental Restoration. pCi/g 

= Not detected above the minimum detectable activity, shown in parentheses. 
= Picocurie{s) per gram. 

10 = Identification. S 
J = Estimated value. See Data Validation report. SWMU 
N = North side of soil pile. VCM 
NA = Not applicable. 

= South side of soil pile. 
= Solid Waste Management Unit. 
= Voluntary corrective measure. 
= Error not provided for nondetectable results. 



Table 8-13 
Summary of SWMU 9 Soil Pile Sampling Tritium Analytical Results 

September 1998 and October 1999 
(Off-Site Laboratory) 

Sample Attributes 

Record Date 
Numbera ER Sample ID Sampled 

600793 CCTA-09-VCM-Pile1-S 9-2-98 

600793 CCT A-09-VCM-Pile2-N 9-2-98 

602866 CCT A-09-VCM-Pile2-S 10-18-99 

602866 CCT A-09-VCM-Pile2-S-DU 10-18-99 

600793 CCT A-09-VCM-Pile3-S 9-2-98 

602866 CCT A-09-VCM-Pile9-N 10-18-99 

602866 CCT A-09-VCM-Pile9-N-DU 10-18-99 

600793 CCTA-09-VCM-Pile1 O-S 9-2-98 

Quality Assurance/Quality Control Sample (pCi/L) 

602866 CCTA-09-VCM-OOO-EB 10-18-99 

a Analysis request/chain-of-custody record. 
~wo standard deviations about the mean detected activity. 
CCT A = Central Coyote Test Area. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental restoration. 
ID = Identification. 
N = North side of pile. 
NA = Not applicable. 

Activity (pCi/L) 

Sample 
Depth Result Errorb 

NA 342 175 

NA 679 273 

NA 300 195 

NA 514 202 

NA 486 351 

NA 40.3 182 

NA 241 194 

NA 721 351 

NA ND (87.6) --

ND ( ) = Not detected at or above the minimum detectable activity, shown in parentheses. 
pCi/L = Picocurie(s) per liter. 
S = South side of pile. 
SWMU = Solid Waste Management Unit. 
VCM = Voluntary corrective measure. 

,= Error not provided for nondetectable results. 
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* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Progr~~ [806 Laboratory] 
* 9-04-98 8:00:31 AM 
,*,***,********,***,*,"'T******,**,***,*,**,**,******'******'*********************** 

: * !"':~~r!;~ * ~~;.~. t l:clt I..,.,. ~;;'!;:;~ .~~ ..• c:.( ~f!. :~ .. t. 
Custoner uV*~: J.PAVLETICH/D.PERRY (6~'};j~;;':. 
Customer Sarnole ID : 042430-001 . 
Lab Sample ID 80181701 

Sarnole DescriDtio~ 
Sample Quantity 
SarnDle Date/Time 
ACaUire Start Da:e/Time 
Detector N~~e 
Elapsed Live/Re~l Time 

M.Zl..P.II\TELLI 
698.000 

9-02-98 
9-03-98 

LF.3.03 
·6000 / 

SOLID SAMPLE 
gram 
9:35:00 A..M 

12 : 5 3 : 31 PI>1 

6003 seconds 

Co~e:nts: 
**'*******'*'***'************************************'*******.*****,************ 

Nuclide 
l\~-ne 

U-236 
RA-226 
PB-214 
EI-21~ 
PB-210 

TH-232 
RA-228 
AC-22S 
TH-228 
R.Zl.-224 
PE- 212 
B1-212 
TL-20B 

TH-2.31 
PJo.·232. 
TE-227 
RA-223 
RN 219 
PB-211 
TL-207 

F.c::i vi ty 
(pCi/sr~1"J'\ 

4.38E+00 
Not Detected 

7.02E-Ol 
6.S7E-Ol 

Kot :e:ected 

?72E-Ol 
S.BIE-Ol 
9.34E-Ol 
9.78E-Ol 
1.11E+OO 
S . .sJ~E"- 01 
1.03E+OO 
9.31E-Ol 

L.OOE-01 
l.64E+OO 

Not De:ected 
Not De:ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

9.24E-Ol 

2.S2E-Ol 
3.33E-Ol 

5.14E-Ol 
7.56E-01 
2 .42E- 01 
3.13E-01 
4.25E-01 
1.59E-01 
5.03E-01 
2.22E-Ol 

1.16E-Ol 
1.73E+OO 

MDJo. 
(pCi/srarn ) 

4.75E-Ol 
5.91E-Ol 
5.56E-02 
5.29E-02 
5.31E+00 

1. 76E- 01 
1.81E-Ol 
1.21E-Ol 
4.88E-Ol 
3.18E-Ol 
4.06E-02 
3.44E-Ol 
7.77E-02 

1.74E-01 
2.50E+OO 
4.09E+00, 
4.13E-Oll 
1. 67E- 01 
4.50E-Ol 
1.04E+OO 
1.70E+Ol 

AM."?C' Not DE:ected --------- 1 81'- 01 ~ /'!l 
PU-23S Not De:ected --------- 3:82~~02 . ~ I ~ 
NP - 237 ------=-~._::~::-:=:---i:~:=---.;.--=-=-:":':":-~:::;":-::'------92 . llE - 01 IJoY' ' £./1..L< 
P.t,.-233 Kot I:e:ected --------- 6.65E-02 ! ! 
TE-22S Not D~:ectec --------- 2_23E-01? 1 V 1t' 



[Summary Report) - Sample ID: : 80181701 

Nuclide 
Name 

AG-I08m 
/l.G-II0m 
BA·133 
BE-7 
CD-I09 
CD-115 
CE-139 
C£-1~1 

CE-l~~ 
CO-56 
CO-57 
CO-56 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-lS~ 
EU-1S3 
FE-59 
GD-IS3 
HG·203 
I-131 
IR-1S2 
K-40 
KR-E5 
MN-52 
z.IT'J - 5~ 
MO-9S 
NA-22 
N.n.- 2 ~ 
1\TB - 9: 
ND-l'; 7 
NI-57 
NP-23S 
RU-1C<3 
RU-106 
SE-122 
SB-124 
SB-125 
SN-113 
TA-1S2 
TA-1S3 
TC-99::-: 
TL-20l 
X£-133 
Y-88 
ZN-E5 
ZR-S5 

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 

7.90E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.16E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Dete·cted 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected· 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigrna 
Error 

3.89E-02 

3.36E+00 

MDA 
(pCi/gram 

5.02E-02 
4.80E-02 
7.06E-02 
3.00E-01 
7.16E-01 
1.15E- 01 
3.00E-02 
5.14£-02 
2.24E-01 
3.81E-02 
2.67E-02 
3.85E-02 
4.67E-02 
2.79E-01 
6.22E-02 
3. 09E- 02 .. / 
8.00£- 02·'-
2.33E-01· 
1.07:::-01 
8.71E-02 
9.04E-02 
3.49E-02 
3.65E-02 
3.19E-02 
3.39E-01 
9.59E+00 
4..06E-02 
4.29E-02 
3.96E-01 
5.39E-02 
1.50E-01 
2.26£-01 
2.41E-01 
1.043-01 
1.123-01 
3.28E-02 
3.503-01, 
6.76£-021 
3.96E-02 
1.01E-01 
4.28E-02 
1.87E-01 
1. 84E- 01 
6.71£-01 
1.32E-01 
1.38E-01 
3.34E-02 
1. 273- 01 
7.36E-02 



.~~~~~~~~*~~~~~~~********************~***~*****~**~*****~*~**~*********~** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laborato~] • 
* . 9-04-98 8:25:38 AM ~ 
***********~*******************************~~***~~**~*~*********~~~**~~** 

: Analyzed by: 9- q/t.t /,0' Reviewed bY~ cq(q(q 0 : ***************~** ****/~:/J**************~******* ** **************** 
Customer' : J.PAVLETICH/D.PERRY (613 h MO) 
Customer Samole : 042440-001 
Lab Sample ID 80181702 

Sample Description 
Samole Quantity· 
Sample Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
833.000 

9-02-98 
9-03-98 

LJI..B03 
·6000 / 

SOLID SAMPLE 
gram 

10:40:00 JI..M 
2:53:03 PM 

6003 seconds 

Comments: 
*******************************************************~**************** 

:. 
;.' 

Nuclide Activity 2-sigma MDA " 

Na."Tle (pCi/gram Error (pCi/gram ) 
------- ----------- - - - - - - - - - - - - - - - - - - - - -
U-238 2.64E+00 5.98E-01 4.20E-01 
RJl.-226 Not Detected - - -- - - - - - 4.73E-01 
PB-214 6.38E-01 1.22E-01 4.60E-02 
BI-214 5.53E-01 1.27E-01 4.513-02 
PB-210 Not Detected - -- - - - - - - 4.48E+00 

TP.-232 8.01E-01 4.33E-01 1.51E-01 
R.~-228 9.18E-01 3.32E-01 1.62E-Ol 
AC-228 8.61E-01 2.39E-01 8.56E-02 
TH-228 7.04E-01 2.42E-Ol 4.81E-01 
RJl.- 224 8.53E-01 3.39£-01 2.703-01 
P3-212 8.6~E-01 1.94£-01 3.45E-02 
EI-212 9. 6~'E:' 01 5.16E-01 3.873-01 
TL-20S 7.68E-01 1. 64E- 01 6.28E-02 

U-235 1.05E-01 9.19£-02 1.383-01 
TH-231 Not Detected - - - - - - - - - 2.203+00 
PA-231 Not Detected - - - - - - - - - 3.64E+00 
TH-227 Not Detected - - - - - - - - - 3.58E-01: 
RA-223 Not Detected - - - - - - - - - 1.43E-01 
RN-219 Not Detected - - - - - - - - - 3.97E-01 
PB-211 Not Detected - - - - - - - - - 9.14E-01 
TL-207 Not Detected - - - - - - - - - 1.55E+01 

J>J.l- 241 Not Detected - - - - - - - - - 1.63E-01 
PU-239 Not Detected - - - - - - - - - 3.49E+02 
NP-237 Not Detected - - - - - - - - - 1.91E-01 
PA-233 Not Detected - -- - - - - - - 6.01E-02 
TH-229 Not Detected - - - - - - - - - 1.93E-01 



[Summary Report] - Sample ID: : 80181702 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigrna 
Error 

MDA 
(pCi/gram 

AG-108rn Not Detected --------- 4.42E-02 

AG-110rn N Noott DDeetteecctteedd ========= ~:~~~=g~ n ~rr(j 
~~=~33 Not Detected --------- 2.69E-01 a/P1cXeA~J 
CD-109----------~:~.:~:~:~IC~C~--~~~.~:~:~:~C~:~------~6.49E-01~· 0) / 
CD-115 Not Detected --------- 9.74E-02 '~ ~t 
CE-139 Not Detected --------- 2.66E-02 
CE-141 Not Detected --------- 4.65E-02 
CE-144 Not Detected --------- 1.96E-01 
CO-56 Not Detected --------- 3.32E-02 
CO-57 Not Detected --------- 2.41E-02 
CO-58 Not Detected .--------- 3.52E-02 
CO-60 Not Detected --------- 3.89E-02 
CR-51 Not Detected --------- 2.53E-01 
CS-134 Not Detected --------- 5.23E-02 
CS-137 7.85E-02 2.79E-02 2.46E-02:; 
EU-152 Not Detected --------- 7.29E-02':· 
EU-154 Not Detected --------- 2.05E-01 
EU-155 Not Detected --------- 1.10E-01 
FE-59 Not Detected --------- 8.31E-02 
GD-153 Not Detected --------- 8.05E-02 
HG-203 Not Detected --------- 3.12E-02 
1-131 Not Detected --------- 3.21E-02 
IR-192 Not Detected --------- 2.88E-02 
K-40 2.25E+01 3.37E+00 2.77E-01 
KR-85 Not Detected --------- 8.35E+00 
MN-52 Not Detected --------- 3.79E-02 
MN-54 Not Detected --------- 3.76E-02 
MO-99 Not Detected --------- 3.51E-01 
NA-22 Not Detected --------- 5.19E-02 
NA-24 Not D~ected --------- 1.31E-01 
~~-95 Not Detected --------- 1.98E-01 
~u-147 Not Detected --------- 2.16E-01 
NI-57 Not Detected --------- 8.65E-02 
NP-239 Not Detected --------- 1.01E-01 
RU-103 Not Detected --------- 3.03E-02 
RU-106 Not Detected --------- 3.12E-01 
SB-122 Not Detected --------- 5.79E-02', 
SB-124 Not Detected --------- 3.28E-02 
SB-125 Not Detected --------- 8.55E-02 
SN-113 Not Detected --------- 3.62E-02 
TA-192 Not Detected --------- 1.63E-01 
TA-193 Not Detected --------- 1.63E-01 
TC-99m Not Detected --------- 6.97E-01 
TL-201 Not Detected --------- 1.16E-01 
XE-133 Not Detected --------- 1.23E-01 
Y-a9 Not Detected --------- 2.60E-02 
ZN-65 Not Detected --------- 1.09E-01 
ZR-95 Not Detected --------- 6.39E-02 



·~~~~~~~*****~*****~*~~***~***~**~***~~~*******~~*~~**~~~~*~*~*~********* 

* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 9 - 03 - 9 8 6 : 21 : 10 PM * 
************************************************************************~ 

: Analyzed by: Pt-- 7.:1 'i~tf Reviewed by: q /L/(;qt6 
********************* *****~*~~*************** 
Custo~er : J.PAVLETICH/D.PERRY (613 
Customer Samole ID : 042454-001 
Lab Sample ID . 80181703 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

IJfJ.JUNELLI 
581.000 

9-02-98 
9-03-98 

~...B03 
·6000 / 

SOLID SAMPLE 
gram 

12:10:00 PM 
4:38:21 PM 

6003 seconds 

7: (t:. 

Comments: 
********************************************************~**************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) 

------- ---------.- ---------- - - - - - - - - - - -
U-238 3.22E+00 7.39E-01 5.14E-01 
RJl_-226 2.94E+00 9.19E-01 6.57E-01 
PB-214 8.31E-01 1.51E-01 5.15E-02 
E1-214 7.94E-01 2.31E-01 6.34E-02 
PB-210 Not Detected --------- 5.64E+00 

TH-232 1.12E+00 5.63E-01 1.99E-01 
R.Zi-22E 1.03E+00 3.61£-01 2.31E-01 
Jo..C- 22 E 1.04£+00 2.97E-01 1. 04E- 01 
TH-228 1.12E+00 3.40E-01 5.63E-01 
RJl.-224 9.47E-01 5.42£-01 3.86E-01 
PB-212 1 . 13.9.E + 0 0 1.88E-01 4.86E-02 
131-22.2 1.11E+00 4.92£-01 4.13E-01 
TL-208 9.98E-01 2.30E-01 9.22E-02 

U-235 Not Detected --------- 1.65E-01 
TH-23l Not Detected - - - - - - - - - 2.74E+00 
P.Zi-23: Not Detected - - - - - - - - - 4.44E+00, 
TH-227 Not Detected - - - - - - - - - 4.81E-01' 
RA-223 Not Detected --------- 1. 84E- 01 
RN-219 Not Detected --------- 5.21E-01 
PB-211 Not Detected - - - - - - - - - 1.20E+00 
TL-207 Not Detected --------- 1.97E+01 

Jo.~"1- 2 4l Not Detected --------- 2.03E-01 
PU-23~ Not Detected - - - -- - - - - 4.29E+02 
NP-237 Not Detected - - - - - - - - - 2.36E-01 
P.~.-233 Not Detected --------- 7.59E-02 
Tn-22~ Not Detected - - - - - - - - - 2.38E-01 

. ---4, 



[Summary Report] - Sample ID: : 80181703 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
{pCi/gram 

AG-I08rn Not Detected --------- 5.54E-02 
AG-110rn Not Detected .-------- 5.06E-02 
BA-133 Not Detected --------- 8.19E-02 ~ ~ ~§ 
BE-7 7.99E-02 3.61E-02 1.65E-Ol ~ r ~ 
CD-I09--------------~:~.~:~:~:~1:8G~--~:~.~G~:~:~:~:--------7.99E-01fl~ ~. 

§~:i~~ ~~~ g~~~~~~~ ::::::=:: ~:~~~:~~ 7 'i/c.t/1Y 

CE-141 No~ Detected --------- 5.64E-02 
CE-144 Not Detected --------- 2.42E-Ol 
CO-56 Not Detected --------- 4.35E-02 
CO-57 Not Detected --------- 2.93E-02 
CO-58 Not Detected .--------- 4.18E-02 
CO-60 Not Detected --------- 5.38E-02 
CR-51 Not Detected --------- 3.13E-Ol 
CS-134 Not Detected --------- 7.36E-02 
CS-137 Not Detected --------- 3.19E-02 '. 
£U-152 Not Detected --------- 8.73E-02'· 
£U-154 Not Detected --------- 2.54£-01 
EU-155 Not Detected --------- 1.37£-01 
FE-59 Not Detected --------- 1.09E-01 
GD-153 Not Detected --------- 9.76E-02 
HG-203 Not Detected --------- 3.93E-02 
1-131 Not Detected --------- 4.09E-02 
IR-192 Not Detected --------- 3.51E-02 
K-40 2.30E+Ol 3.58E+00 3.63E-Ol 
KR-S5 Not Detected --------- 1.11E+01 
MN-52 Not Detected --------- 4.97E-02 
MN-S4 Not Detected --------- 2.02E-02 
MO-99 Not Detected --------- 4.48E-01 
NA-22 Not Detected --------- 6.27E-02 
NJl.-24 Not Detected --------- 1.75E-Ol 
NB-95 Not Detected --------- 2.66E-01 
~v-147 Not Detected --------- 2.82E-01 
NI-57 Not Detected --------- 1.21E-01 
NP-239 Not Detected --------- 1.23E-01 
RU-103 Not Detected --------- 3.64E-02 
RU-I06 Not Detected --------- 4.01E-01 
SE-122 Not'Detected --------- 7.62E-02: 
SB-124 Not Detected --------- 4.32E-02 
SB-125 Not Detected --------- 1.12E-Ol 
SN-113 Not Detected --------- 4.85E-02 
TA-182 Not Detected --------- 2.19E-01 
TA-183 Not Detected --------- 2.00E-01 
TC-99m Not Detected --------- 8.50E-01 
TL-201 Not Detected --------- 1.48E-01 
XE-133 Not Detected --------- 1.55E-01 
Y-88 Not Detected --------- 3.87E-02 
ZN-f5 Not Detected --------- 1.48E-01 
ZR-95 Not Detected --------- 8.23E-02 



****************************************************** ******************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 9 - 03 - 9 8 12: 52 : 05 PM ... 

~ ************************************************************************ ... 

: * ~~;r;;~ * ~r ~ ... *::?:* *!!... ir f... * ** ***~;~!;~;~*~r ;~* ~ J}J*qA * * * * * * '* *: 

~ 

Customer ~**' : J.PAVLETICH/D.PERRY (6134/SMO) 
Customer Samole ID LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 80181706 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MIXED GAMMA STANDP~ CG134 
1:-000 'Each 

11-01-90 12:00:00 PM 
9-03-98 12:40:07 PM 

LAB 0 3 
600 / 606 seconds 

******************'*************************************** ... *************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- - - - - - - - --- -----------
U-238 Kot Detected - --- - - - - - 2.99E+03 
RA-226 Not Detected - - - - - - - - - 5.99E+03 
PB-214 Not Detected - - -- - - - - -,:.' 7.63E+02 
BI-214 Not Detected - - - - - -- - - 7.27E+02 
PB-210 Not Detected - - - - - - - - - 4.46E+04 

TH-232 Not Detected - - - - - -- - - 2.43E+03 
RA-228 Not Detected - - - - - -- - - 3.05E+03 
AC-228 Not Detected - - - -- - - - - 1.81E+03 
TH-228 Not Detected - - - - - -- - - 1. 23E+05 
RA-224 Not Detected - - - - - -- - - 5.79E+03 
PB-212 Not Dett:C1:"ed - - - - - -- - - 8.49E+03 
BI-2l2 Not Detecte:5. - - - - - - - - - 8.26E+04 
TL-202 Not Detected - - - - - - - - - 1.82E+04 

U-235 Kot Detected - - - - - - - - - 1. 46E+03 
TH-231 Not Detected - - - - - -- - - 2.08E+04 
PA-231 Not Detected - - - - - -- - - 3.40E+04 
TH-227 Not Detected - - - - - - - - - 2.43E+03 
RA-223 Not Detected - - - - - - - - - 1.00E+26 
RN- 219 Not Detected - - - - - - - - - 6.85E+03 
PB-211 Not Detected - , - - - -- - - 1.54E+04 
TL-207 Not Detected - - - - - - - - - 2.64E+05 

AM-241 8.62E+04 1.42E+04 9.98E+02 
PU-239 Not Detected - - - - - - - - - 2.32E+06 
NP-237 Not Detected - - - - - - - - - 1.46E+03 
PA-233 Not Detected - - - - - - - - - 6.78E+02 
TH-229 Not Detected - - - - - - - - - 1. 24E+03 



[Summary Report] - Sample ID: : 80181706 

Nuclide 
Name 

AG-106m 
AG-110::n 
BA-133 
BE-7 
CD-lOS 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
ED-155 
FE-59 
GD-153 
HG-203 
1-131 
1R-192 
K-40 
KR-85 
~-52 
:-11\'-54 
:-10- 99 
~F_- 22 
~;_- 24 
'E-95 
w-147 
<JI - 57 
-JP - 239 
W-103 
tv-106 
m-122 
m-124 
;B-125 
;N -113 
~P._-182 

~A-18 3 
~C - S9m 
:L - 201 
:E -133 
-88 

;N-65 
;R-95 

Activity 
(pCi/Each ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

5.10E+05 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.94E+04 
Not Detected 
Not Detected 

7.04£+04 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detec"ted 
Not Der::.ected 
Not Detected 
:Kat. Detected 
Not Detected 
Not Detected 
Not Detected 
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 

5.84E+05 

1.10E+04 

9.42E+03 

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

MDA 
(pCi/Each 

3.70E+02 
5.38E+06 
7.95E+02 
5.68E+19 
2.31E+05 
1.00E+26 
3.94E+08 
1.00E+26 
1.55E+06 
6.41E+13 
2.57E+05 
5.80E+14 
4.75E+02 
1. 00E+26 
4.73E+03 
3.18E+02 
7.79£+02 
3.08£+03 
2.31E+03 
2.19E+22 
1.82E+06 
9.83E+20 
1. 00E+2-6 
1. 47E+14 
1.60E+03 
1.29E+05 
1.00E+26 
2.36E+05 
1. 00£+26 
2.04E+03 
1. 00E+26 
1.00E+26 
1. 00E+2 6 
1.00£+26 
6.54E+02 
1.00E+26 
7.54E+05 
1. 00E+26 
7.16£+16 
9.42E+03 
1.49E+10 
4.24E+10 
1.00E+26 
1. 00E+26 
1.00E+26 
1.00E+26 
2.25E+10 
3.45E+06 
1.94E+16 



• 
• 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

Quality Assurance Report 
****************************************************** ******************~* 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity' 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

9-03-98 12:52:44 PM 
C:\GENIEPC\CAMFILES\LCS3.QAF 
FCD 
80181706 

1. 00 Each 
11-01-90 12:00:00 PM 

9-03-98 12:40:07 PM 
600 seconds 
606 seconds 

Parameter Mean IS Error New Value < LU : SD : UD : BS > 

AM-241 P<_ctivity 8.695£-02 1.976E>03 8.619E-02 < > 

CS-137 Activity 6.901E-02 1.996E:-03 7.044E-02 < > 

CO-50 Activity 7.911E-02 2.256£-03 8.044E-02 < 

Flags Key: LU Boundary Test (Ab Above Be Below ) 

SD Sample Driven N-Sigma Test (In Investigate, Ac = Action) 
UD User Driven N-Sigma Test (In Investigate, Ac ]I_ction) 
BS Measurement Bias Test (In = Investigate, Ac = Action) 

Reviewed by: 

... 



~ 

*************************************************************YYY*Y***y*yy 
• Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] y 

* 9-04-98 7:24:47 AM y 

***********************************************************************YY 

:*:~~~r~;~*~r~*r** ** •• {,'~~*~****.~;~!;:;~*~~~*. *.*.*.*~;:;r(~~***: 
Customer : J.PAVLETICH/D.PERRY (6134 MO) 
Customer Samnle D : ~~ CONTROL SAMPLE USING CG134 
Lab Sample 10 80181707 

Sarnnle Description 
Sample Quantity, 
Sa..,nple Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD CG134 
1~000 Each 

11-01-90 12:00:00 PM 
9-04-98 7:12:47 AM 
~~03 

. 600 / 606 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MOlt 
Kame (pCi/Each Error (pCi/Each 

------- ----------- - - - -- - - - - - -----------
U-238 Not Detected - - - - - - - - - 3.10E+03 
RJl.- 226 Kot Detected - -- - - - - - - 6.00E+03 
PB-214 Not Detected - - - - - - -- - 7.S6E+02 
EI-214 Not Detected - - -- - - - - - 7.18E+02 
PB-210 l~ot De~ected - - - -- - -- - 4.60E+04 

TH-232 Kot Detected - - - - - - - - - 2.44E+03 
R.Jl_-228 Kot Detected - - - - - - - - - 3.13E+03 
AC-228 Not Detected - - - - - - - - - 1.84E+03 
TH-228 Not Detected - - - - - - - - - 1.2SE+OS 
RA-224 Not Detected - - - - - - - - - S.20E+03 
PS-212 Kot Detected - - - - - - - - - 8.S8E+03 
E:!:-212 Kot Dete"cted - - - - - - - - - 8.40E+04 
T~-208 K':l'C Detected - - - - - - - - - l.89E+04 

U-235 Kot Detected - - - - - - - - - 1.46E+03 
T~-231 !\o'C Detected - - - - - - - - - 2.06E+04 
P.!>.-231 Kot Detected - - - - - - - - - 3.41E+04 
TE-227 Not Detected - - - - - - - - - 2.49E+03 , 
R.~.- 223 Not Detected - - - - - - - - - 1.00E+26 
RN- 219 Not Detected - - - - - - - - - 6.8SE+03 
PB-211 Not Detected - - - - - - - - - 1. SSE+04 
TL-207 Not Detected -.- - - - - - - - 2.62E+OS 

AM·241 8.77=:+04 1.4SE+04 9.79E+02 
PU-239 Not Detected - - - - - - - - - 2.41E+06 
NP-237 Not Detected - - - - - - - - - 1.49E+03 
p.n.-233 Not Detected - - - - - - - - - 6.89E+02 
TH-229 Not Detected - - - - - - - - - 1.26E+03 

http://pCi/EE.cn


[Summary Report) - Sample ID: : 80181707 

Nuclide 
Name 

AG-I08m 
AG-IIOm 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-IS5 
FE-59 
GD-153 
EG-203 
I-131 
IR-192 
K-40 
KR-S5 
MN-52 
MN-54 
MO-99 
NA-22 
Nfl_- 2 4 
N=-95 
!'<u-147 
NI-57 
NP-239 
RU-I03 
RU-106 
S3-122 
S3-124 
S2-125 
SN-113 
TA-182 
T.~-183 
TC-99m 
7L-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Po.cti vi ty. 
(pCi/Each ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

5.07E+05 
Not Detected 
Not Detected 
Not ,Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.05E+04 
Not Detected 
Not Detected 

7.07E+04 
Not Detected 
Not Detected 
Not Detected 
Not 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 
Nct Detected 
Not Detected 
Not Detected 
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 

2.13E+05 

1.12E+04 

9.50E+03 

MDA 
(pCi/Each 

3.80E+02 
5.40E+06 
7.87E+02 
5.59E+19 
2.26E+05 
1. 00E+26 
3.88E+08 
1.00E+26 
1.52E+06 
6.43E+13 
2.63E+05 
5.71E+14 
6.08E+02 
1.00E+26 
4.73E+03 
3.21E+02 
8.00E+02 . 
3. lSE+03' 
2.36E+03 
2.23E+22 
1.86E+06 
9.8SE+20 
1.00E+26 
1. SlE+14 
1.62E+03 
1.31E+OS 
1. 00E+26 
2.31E+OS 
1.00E+26 
1. 99E+03 
1.00E+26 
1.00E+26 
1.00E+26 
1.00E+26 
6.63E+02 
1.00E+26 
7.11E+05 
1.00E+26 1 
6.97E+16 
9.06E+03 
1.S5E+10 
4.06E+10 
1.00E+26 
1.00E+26 
1.00E+26 
1.00E+26 
2.30E+10 
3.34E+06 
1.89E+16 



Sandia National Laboratories ... 
... 
... 

Radiation Protection Sample Diagnostics Progra~ 
Quality Assurance Report 

Report Date 
QA File 
~.nalyst 

Sample ID 
Sample Quantity. 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

9-04-98 7:25:26 AM 
C:\GENIEPC\CAMFILES\LCS3.QAF 
KIC 
80181707 

1. 00 
11-01-90 

9-04-98 
600 

·606 

Each 
12:00:00 PM 

7:12:47 AM 
seconds 
seconds 

Parameter Mean 1S Error New Value < LU : SD : uv : ES > 

JlJ.1-241 /I_ctivity 8.695E-02 1.974E-03 

CS-137 Activity 6.902E-02 1.995E-03 

CO-60 Activity 7.911E-02 2.2S3E-03 

I Flags Key: LU = Boundary Test 
SD Sample Driven N-Sigma 
UD User Driven N-Sigrna 
ES Measurement Eias Tes~ 

Revie-wed by: 

, .. 

Test 
Test 

8.772E-02 < > 

7.071E-02 < > 

8.074E-02 < > 

(Ab /I.bove Be = Below ) 

(In = Investigate, Ac = /I_ction) 
(In = Investigate, Ac = Ac'Cion) 
(In Investigate, Ac Action) 



~ana~a Nat~ona! Laboratories '* 
• Radiation Protection Sample Diagnostics Program [806 Laboratory] '* 
'* 3/17/99 8:20:43 AM '* 
'*'*'*'*'*'*'*'*'*'*'*'**'*'*'*'****'*'*'*'*'*'*'*'**'*'**'*'*'*'*'*******'**'*'**'*'*'*'*'*'**'*'*'**'****'**'*'*'**'*'*'** 

: Analyzed by: ~. )IIIJ7~ Reviewed bY:~?)/7)r;a : 
*'*'*'**'*'****'*'****'*'**'* '*'***'**''*'*~'*'*'**'*'*'**'***'*'*'*'**'**~~'*'* 1~*,**,*,******,* 
CUstomer : C.BYRD/D.PERRY (6134/SMO) 
Customer Sample ID : 045148-001 . 
Lab Sample ID 90059301 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
665.000 

3/15/99 
3/16/99 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 

11:30:00 AM 
3:31:04 PM 

6003 seconds 

Comments: 
'*'*'********'****'***'*'**'*'*'*'*'*'*'**********'***'*'**'*'******'*'**'*'**'*'***************** 

Nuclide Activity 
Name (pCi/gram ) 

------- ------.---. 
U-238 3.11E+000 
RA-226 2.14E+000 
PB-214 5.49E-00l 
BI-214 5.11E-00l 
PB-210 Not Detected 

TH-232 8.19E-001 
RA-228 8.93E-001 
AC-228 7.79E-001 
TH-228 8.46E-00l 
RA-224 7.52E-001 
P3-212 7.77E-00l 
:1-212 8.81E-001 
TL-208 7.29E-00l 

U-235 1. 36E- 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 
N?-237 Not Detected 
PA-233 Not Detected 
TR-229 Not Detected 

2-sigma MDA 
Error (pCi/gram ) 

"" -- .... - "" ---"" -----------
2.90E+000 6.41E-001 
8.45E-001 5.44E-001 
1.12E-00l 4.62E-002 
8.42E-002 4.92E-002 
-----"" --- 3.64E+001 

4.54E-001 1.62E-001 
2.96E-001 1.42E-001 
2.15E-00l 8.16E-002 
2.86E-001 4.51E-001 
1.92E-00l 6.97E-002 
2.98E-00l 3.95E-002 
4.02E-001 2.98E-001 
1.76E-001 5.93E-002 

1.78E-001 2.28E-001 
--------- 1.93E+000 
- ---- .. -- - 1.34E+000 
.. - - -.. --. - 3.57E-001 --- ... _---- 2.12E-001 
-- "" --- .. -- 3.51E-00l 
- ---- .. - - .. 7.92E-001 
--- - .. - .... -- 1.32E+001 

--------- 5.02E-OOl 
--------- 4.16E+002 
-- ---- - - - 2.99E-001 
- - -- .. -- - - 5.38E-002 
---- --- -- 2.74E-001 

Note: Ra-226 and /j-235 gClmr.ia ~e3ks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 90059301 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-152 
EU-154 
EU-1SS 
FE-S9 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
Nlo_- 22 
N.;;'-24 
};.::l-95 
~~-14 7 
N::::-57 
:KU-103 
:Ku-105 
53-122 
53-124 
53-125 
SN-1l3 
S?--85 
:-;'_-182 
T.:'.-183 
TC-99rn 
7:":-201 
X::::-133 
Y-33 
ZK-55 
Z:2-95 

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 

S.47E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.07E+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_9SE-002 

2.97E+000 

MDA 
(pCi/gram 

3.29E-002 
3.26E-002 
S.6SE-002 
2.3SE-001 
1.01E+000 
9.24E-002 
2.8SE-002 
S.00E-002 
2.22E-001 
3_20E-002 
3.00E-002 
3.0SE-002 
3.32E-002 
2.1SE-001 
3.32E-002 
2.49E-002 
9.03E-002 
1. 62E- 001 
1. 47E- 001 
6.7SE-002 
1.18E-001 
2.89E-002 
3.01E-002 
2.6SE-002 
2.4SE-001 
3.12E-002 
3.40E-002 
3.14E-001 
3.98E-002 
1.18E-00l 
1. 94E - 001 
1.98E-00l 
4.15E-002 . 
2.78E-002 
2.62E-00l 
4.96E-002 
2.74E-002 
8.03E-002 
3.49E-002 
3.37E-002 
1.4SE-001 
5.01E-OOl 
7.55E-OOl 
2.31E-001 
2.0BE-00l 
2.24E-002 
9.32E-002 
5.2BE-002 



Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Laboratory] 

3/16/99 6:53:05 PM 

Samole Descriotion 
Samnle Quantity 
Samnle Date/Time 
AcqUire S'tart Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

SOIL MARI~~LLI SAMPLE 
688.000 gram 

3/15/99 12:10:00 PM 
3/16/99 5:12:51 PM 

I..J..B02 
6000 / 6003 seconds 

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 

Nuclide Activity 
Name {pCi/gram 

------- -- - - - - - -- - -
U-238 Not Detected 
RA-226 1.98E+000 
P3-2l4 5.86E-00l 
3!-2l4 5.57E-00l 
?3-2l0 Not Detected 

T~-232 9.02E-OOl 
P.A-228 7.4SE-OOl 
AC·228 B.llE-OOl 
T:i-228 7.8SE-OOl 
?~.- 224 9.07E-00l 
P3-212 8.08E-00l 
3:::-212 9.46E-OOl 
T!.--208 7.27E-001 

U-235 1.2GE-001 
':"::-231 Not Detected 
?~.-231 Not Detected 
T::-227 Not Detected 
?~.-223 Not Detected 
?~1'-J-219 Not Detected 
?3-211 Not Detected 
T:'-207 Not Detected 

~_W;- 241 Not Detected 
?u-239 Not Detected 
K?-237 Not Detected 
?"'.-233 Not Detected 
'I':1-229 Not Detected 

2-sigma MDA 
Error (pCi/gram 

---------- -- ---- ---- -
.-------- 8.25E-00l 
8.33E-00l 5.04E-00l 
1. 25E- 001 4.00E-002 
1.24E-00l 4.41E-002 
--------- 3.51E+00l 

4.58E-00l 1. 27E- 001 
2.67E-OOl 1.31E-00l 
2.1SE-OOl S.19E-002 
6.71E-OOl 4.93E-OOl 
2.24E-OOl 6.l0E-002 
4.1SE-OOl 3.58E-002 
4.47E-001 3.02E-00l 
1.6SE-OOl 6.44E-002 

1.7SE-001 2.23E-00l 
- - - - - - - - - 1.90E+000 
--------- 1.31E+000 
- - - - - - - - - 3.61E-00l 
--------- 2.04E-OOl 
- - - - - - - - - 3.S3E-OOl 
- - - - - - - - - 7.87E-00l 
--------- 1.29E+00l 

- - - - - - - - - S.04E-00l 
--------- 4.18E+00.2 
- - - - - - - - - 3.S1E-00l 
- - - - - - - - - S.S2E-002 
-------.- 2.74E-OOl 

~IJ 10:='.' ='2-??;:; -n- ! '-?-:= r~""'7;: :-':;1\(::-1\\ .. _ I • .:-_ .... c!.u u _ ........ ;:;_1:'1 ,_ .~ ... ~ ... ~ 

;nter~er::. Either iS2!Q~ 
--y 'D:J ov-- :::>S·'Ir-1~·-; I I ::: ..., t: I - ..., l I I I _.l:; . 



[Sw~ry Report] - Sample ID: : 90059302 

Nuclide 
Na:ne 

AG-I08m 
AG-110m 
BA-133 
BE-7 
CD-l09 
CD-ll5 
CE-l39 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-50 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-1S5 
FE-59 
GD-1S3 
HG-203 
1-131 
IR-192 
K-~O 
MN-S2 
!-!N-S4 
MO-99 
NJi.-22 
KA-24 
1'-1'"3-95 
r.."":)-:..~ 7 
N:;-S7 
R7.J. :"03 
Rl7-:06 
53-:"22 
S3-:"2~ 
S3<~.25 
S!\·:"13 
S?- 25 
T~,,":'22 
T:' .. - :83 
T:-??rn 
:-:'-201 
X:::-:33 
VA:: 
Z1\- 65 
ZR-=5 

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 

5.05E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.09E+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 

3.82E-002 

2.96E+000 

MDA 
(pCi/gram 

3_38E-002 
3.27E-002 
5.60E-002 
2.33E-001 
8.01E-001 
9.16E-002 
2.83E-002 
4.93E-002 
2.22E-001 
3.10E-002 
2.99E-002 
2.91E-002 
3.52E-002 
2.18E-001 
3.34E-002 
2.23E-002 
8.87E-002 
1.62E-001 
1. 39E- 001 
7.16E-002 
1.13E- 001 
2.96E-002 
2.99E-002 
2.57E-002 
2.41E-001 
3.05E-002 
3.38E-002 
2.97E-001 
3.87E-002 
1. 22E- 001 
1.97E-001 
1.87E-001 
7.90E-002 
2.69E-002 
2.53E-001 
5.22E-002 
2.56E-002 
8.08E-002 
3.68E-002 
3.46E-002 
1.36E-001 
S.06E-001 
8.11E-00l 
2.40E-001 
2.01E-001 
2.20E-002 
8.95E-002 
5.32E-002 



************************************************************************y 
* Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] y 

* 3/16/99 8:34:52 PM • 
************************************************************************* 

: Analyzed by: ?: ;17[" Reviewed by:\.' kA :? J )Ccq : 
****************** ******t~* *****************~~*~JJ7 *~*********. 
Customer : C.BYRD/D.PERRY (6l34/SMO) 
Customer Samole ID 045160-001 . 
Lab Sample ID 90059303 

Sample Description 
Sample Quantity 
Samole Date/Time 
Accruire Start Date/Time 
Detector Name 
Elaosed Live/Real Time 

SOIL MARINELLI SAMPLE 
588.000 gram 

3/15/99 12:30:00 PM 
3/16/99 6:54:38 PM 

LAB 02 
6000 / 6003 seconds 

Conunents: 
************************************************************************* 

Nuclide Activity 
Name {pCi/gram 

------- - .. .. - - .. --.. --
U-238 1. 57E+000 
RA-226 2.l3E+000 
P3-2l4 6.07E-00l 
BI-214 5.74E-001 
P3-2l0 Not Detected 

TH-232 9.38E-00l 
RA-228 9.98E-00l 
AC-228 9.61E-00l 
TR-228 9.49E-00l 
RA-224 1.09E+000 
?3-2l2 9.34E-00l 
31-212 1.15E+000 
TL-208 8.62E-001 

U-235 Not Detected 
TR-231 Not Detected 
?A-231 Not Detected 
':'R-227 Not Detected 
RJ._- 223 Not Detected 
P_1\1- 219 Not Detected 
?3-211 Not Detected 
':'~-207 Not Detected 

,,_~- 241 Not Detected 
?U-239 Not Detected 
K?-237 Not Detected 
?;'_-233 Not Detected 
TR-229 Not Detected 

2-sigma MDA 
Error {pCi/gram 

-------.. - - ---- - -- - ---
1.58E+000 6.86E-001 
9.89E-00l 6.51E-00l 
1. 69E- 001 4.47E-002 
1.48E-001 4.87E-002 
.. .. - - .. .. .. - .. 3.92E+00l 

5.31E-OOl 1. 64E- 001 
3.56E-00l 1. 40E- 001 
2.48E-001 9.62E-002 
7.41E-001 5.45E-001 
2.68E-00l 6.74E-002 
1. 71E- 001 4.29E-002 
6.85E-00l 3.44E-00l 
1.9SE-00l 6.91E-002 

.. .. .. .. .. - .. - .. 2.50E-OOl 

.. .. .. - .. .. .. - - 2.l8E+OOO 

.. .. .. - .. .. .. .. - 1.48E+OOO 
- .. .. .. .. - - .. .. 4.l3E-OOl 
--------- 2.26E-OOl 
.. - .. .. .. - .. - - 3.90E-001 
.. .. .. .. .. .. .. .. .. 8.45E-OOl 
.. .. .. .. .. .. .. - - 1.32E+OOl 

.. .. .. .. .. .. .. .. .. S.44E-OOl 

.. .. .. - .. .. .. .. .. 4.69E+OO2 

.. .. .. .. .. .. .. .. .. 3.S1E-OOl 

.. .. .. .. .. .. .. .. .. 5.88E-002 
--------- 2.8SE-001 

- ""?'"' d I' ?"'" ,·c~-L :J an .1_ .... "aiTir.= :Jcak~ 
:.~ - _ . . ,.; -.-..I...J ~ ·1 I ......... "'" ,~ 

ir.~erfer=. tither !sotoce 
:I12Y be over-es'Lii7!ated. 



[Summary Report] - Sample ID: : 90059303 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ------- - - - - -------- - --- -------
AG-108rn Not Detected - - ---- - - - 3.94E-002 
AG-1l0rn Not Detected - - -- - -- - - 3.31E-002 
BA-133 Not Detected - - -- - - - - - 6.10E-002 
BE-7 Not Detected ----- - - -- 2. SSE- 001 ~'L</ll!. -
CD-109 . :.:::1683 - --- .... ,..".., -- ,-_ ................ 1.l9E+000 M ~ " 
CD-11S Not Detected -- -- - - - -- 1.06E-OOl ~ 
CE-139 Not Detected ---- - - - -- 3.01E-002 
CE-141 Not Detected -- - - - - -- - S.S6E-002 ;)1)7) 
CE-144 Not Detected ---- - ---- 2.S1E-001 
CO-56 Not Detected ------- - - 3.6SE-002 . 
CO-57 Not Detected -- ----- - - 3.24E-002 
CO-58 Not Detected - -- -- - -- - 3.30E-002 
CO-60 Not Detected - -- - -- - - - 3.49E-002 
CR-51 Not Detected - - - -- ---- 2.42E-00l 
CS-134 Not Detected ---- - -- - - 3.73E-002 
CS -13 7 1. 61E- 002 1.02E-002 2.24E-002 
EU-1S2 Not Detected --- - ----- 9.69E-002 
EU-154 Not Detected - - -- - ---- 1.92E-00l 
EU-1SS Not Detected ----- - - - - 1.6SE-00l 
FE-59 Not Detected - - -- --- -- 7.40E-002 
GD-153 Not Detected - - - - - - -- - 1. 23E- 001 
HG-203 Not Detected - - - - - - -- - 3.34E-002 
1-131 Not Detected -- - - ---- - 3.28E-002 
IR-192 Not Detected -- --- -- -- 2.83E-002 
K-40 1.98E+00l 2.87E+000 2.60E-00l 
MN-52 Not Detected ------ -- - 3.86E-002 
MN-54 Not Detected - -- ---- - - 3.S2E-002 
MO-99 Not Det.ected - -- - - - - - - 3_23E-00l 
N;:'_" 22 Not Detected - - - - - - - - - 4.S2E-002 
NA-24 Not Detected - - - - - - - - - 1. 34E- 001 
t-o"3 - 95 Not Detected -- -- - - - - - 2.29E-001 
r-.rD-147 Not Detected -- --- - - - - 2.10E-00l 
NI-57 Not Detected - - -- - - - - - 8.40E-002 
RU-103 Not Det.ected - - - - - - - - - 2_8SE-002 
RU-106 Not Detect.ed -- - - - - - - - 2.89E-00l 
S3-122 Not Detected - - - - - - - - - 5_76E-002 
53-124 Not Det.ected - - - - - - - - - 3_11E-002 
S3-125 Not Detected - - - - - - - - - 8.72E-002 
SN-113 Not Det.ected - - -- - - - - - 3.71E-002 
SR.-55 Not. Detected - - - - - - - - - 3.9SE-002 
T;'.-182 Not. Detect.ed -- - - - - - - - loSOE-001 
':';'.-2.83 Not Detected - - - - - - - - - 5.51E-001 
~:-?9rn Not Detected --- - - - - - - 1.07E+OOO 
T:"-20l Not Detected - -- - - - - - - 2.S8E-00l 
X::::-2.33 Not Detected - - - - - - - - - 2.30E-00l 
Y-:3 Not Detected -- -- - - - - - 3.04E-002 
Z~-55 Not Detected -- -- - - - - - 1.01E-001 
ZR-95 Not Detected - - - - - - - - - 6.03E-002 



Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Laboratory] 

3/17/99 9:09:52 AM 

... A.'1alyzed by: J 7 7 5 Reviewed by: .3 II ... ... /i j ... ................................................ 7... ... ............ ( ............................................................ ~ ... TJ ...... ~ ... ~ ............... T ...... TT 
Customer : C.BYRD/D.PERRY (6134/SMO) 
Customer Samole : 045161-001 " 
Lab Sample ID 90059304 

Samole Descriotion 
Sample Quantity 
Sarnole Date/Time 
AcqUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
648.000 

3/15/99 
3/16/99 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

12: 35: 00 PM 
8:36:25 PM 

6003 seconds 

Comments: 
........................................................................................................................................................................................................................... 

Nuclide Activity 
Name (pCi/gram 

------- .---------. 
U-238 1.43E+000 
RA-226 1.82E+000 
P3-214 6.36E-00l 
31-214 S.49E-OOl 
PB-210 Not Detected 

TH-232 8.42E-OOl 
FJ..- 22 8 9.21E-OOl 
AC·228 8.69E-OOI 
TH-228 l.OlE+OOO 
RA-224 8.5eE-OOl 
:?3-2l2 8.2SE-00I 
31-212 7.9SE-OOl 
T:"-208 7.63E-OOl 

U-235 Not Detected 
,.,...::-~-:<, 
.I... L. -' ~ Not Detected 
P:.. .. -231 Not Detected 
':'::-227 Not Detected 
:v..-223 Not Detected 
R..f\'-219 Not Detected 
:?3·211 Not Detected 
T:"-207 Not Detected 

;''''!'';-241 Not Detected 
:?u-239 Not Detected 
K:?-237 Not Detected 
:?!i.-233 Not Detected 
':'::-229 Not Detected 

2-sigma MDA 
Error (pCi/gram 

- - --- - - - -- --- - ------ -
6.42E-00l 6.44E-00l 
9.97E-00l 5.58E-00l 
1.37E-OOl 4.66E-002 
1.20E-OOl 4.S1E-002 
-- - - - --- - 3.7SE+OOl 

4.34E-OOl 1. 5SE- 001 
3.22E-OOl 1.28E-OOl 
6.01E-OOI 7.92E-002 
3.86E-OOl 4.40E-00l 
2.l5E-OOl 5.70E-002 
1.53E-OOl 3.91E-002 
S.6SE-OOl 3.00E-00l 
1.80E-OOl 6.77E-002 

- - - - - - - - - 2.30E-00l 
- - - - - - - - - 1.92E+00O 
- - - - - - - - - 1.3SE+OOO 
- - - - - - - - - 3.73E-OOl 
- - - - - - - - - 2.l9E-OOl 
- - - - - - - - - 3.S1E-OOl 
- - - - - - - - - 8.l0E-OOl 
- - - - - - - - - 1.24E+OOl 

- - -- - - - - - 5.l6E-OOl 
---.----- 4.29E+OO2 
- - - - - - - - - 3.09E-OOl 
- - - - - - - - - 5.53E-002 
- - - - - - - - - 2.70E-OOl 

'I'.JO·l:::"" =- "J::'" ~nr. II ?'"= oa""""""';1 p-::' - '1::-~_'J Cl ~ -..;-_ ...... _ 111.11_ :; .. KS 
ir.~:;tere, Either isctane 
7.zy 8e over-estimated, 



[Summary Repore] - Sample ID: : 90059304 

Nuclide 
Name 

Aceiviey 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

AG-108m Not Detected --------- 3.43E-002 
AG-llOm Not Detected --------- 3.42E-002 
EA-133 Not Detected --------- S.84E-002 n ~ t r.-O 
EE-7 Not Detected :-~::-::: 2.36E-OOl -J(;{,..;.J~ 
gg = i~~ ----N-o-t-::~D:-i!~~~;~~~g~~~~i---':::;'~"':":-€-:-=-:::-_~:~: =-: ----~ : ~~~: g g~ IJ ~ 7~ It' I c, 7 
CE-139 Noe Deeected --------- 2.91E-002 / 
CE-14l Not Detected --------- S.lOE-002 
CE-144 Noe Deeeceed --------- 2.31E-OOl 
CO-S6 Not Detected --------- 3.2aE-002 
CO-S7 Not Detected --------- 2.96E-002 
CO~5B Not Detected --------- 3.0BE-002 
CO-60 Not Detected --------- 3.46E-002 
CR-Sl Not Detected --------- 2.32E-OOl 
CS-134 Not Detected --------- 3.49E-002 
CS-137 S.74E-002 3.90E-002 2.37E-002 
EU-152 Not Detected --------- B.a6E-002 
EU-1S4 Not Detected --------- 1.6BE-OOl 
EU-1SS Not Detected --------- 1.46E-OOl 
FE-59 Not Detected --------- 6.9SE-002 
GD-153 Not Detected --------- 1.14E-OOl 
HG-203 Not Detected --------- 3.20E-002 
I-13l Not Detected --------- 3.2SE-002 
IR-192 Not Detected --------- 2.64E-002 
K-40 1.95E+OOl 2.B2E+OOO 2.SSE-OOl 
MN-S2 Not Detected --------- 3.62E-002 
MN-54 Not Detected --------- 3.30E-002 
MO-99 Not Detected --------- 3.15E-OOl 
NA-22 Not Detected --------- 4.01E-002 
NA-24 Not Detected --------- 1.25E-OOl 
~~-95 Not Detected --------- 2.09E-OOl 
ND-147 Not Detected --------- 2.0SE-OOl 
N!-57 Not Detected --------- 8.41E-002 
RU-I03 Not Detected --------- 2.83E-002 
RU-I06 Not Detected --------- 2.62E-OOl 
S3-122 Not Detected --------- 5.28E-002 
53-124 Not Detected --------- 2.99E-002 
53-125 Not Detected --------- B.01E-002 
5N-113 Not Detected --------- 3.64E-002 
SR-25 Not Detected --------- 3.3SE-002 
~A-lc2 Not Detected --------- 1.S4E-OOl 
TA-123 Not Detected --------- 5.27E-OOl 
TC-99:n 
T:"-201 
XE-133 
y- 88 
ZN- 65 
ZR-95 

Not Detected --------- 1.19E+OOO 
Not Detected --------- 2.47E-OOl 
Not Detected --------- 2.14E-OOl 
Not Detected --------- 2.S4E-002 
Not Detected --------- 9.74E-002 
Not Detected --------- 5.25E-002 



'*' 
'*' 
'*' 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Laborato~] 

3/17/99 9:24:00 AM 

• Analyzed by: 1'7 $, ·Reviewed by: 3) } 7 q ~ ... '*' 0 i '* 
***'*************T** ***~**********************~****}******,*,***T,*'" 
Customer : C.BYRD/D.PERRY (6134/SMO) 
Customer Samole : 045165-001 . 
Lab Sample ID 90059305 

Samole Description 
Sample Quantity 
Samole Date/Time 
Accruire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
703.000 

3/15/99 
3/16/99 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

12:55:00 PM 
10:18:13 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

------- - - - - -- - - - - -
U-238 Not Detected 
RJl.-226 2.15E+000 
P3-214 6.70E-001 
31-214 6.0SE-001 
P3-210 Not Detected 

T~-232 9.44E-001 
RA-228 9.23E-001 
AC-228 9.03E-001 
T~-228 1.08E+000 
?.J.. - 224 1.00E+000 
?3-212 9.11E-001 
31-2::'2 9.81£-001 
TL-208 8.08E-001 

u- 2~ 5 1.35E-001 
T~-231 Not Detected 
? .. ~ .. -231 Not Detected 
T::-227 Not Detected 
?.!.. - 2 2 3 Not Detected 
?_t\-219 Not Detected 
P3-211 Not Detected 
TL-207 Not Detected 

;._~- 241 Not Detected 
PU-239 Not Detected 
K?-237 , ,-- ---_ ..... _- ---
?!..·233 Not Detected 
T~-229 Not Detected 

2-sigma 
Error 

- -- ---- -- -
-- - - -- - - -
8.26E-001 
1.35E-001 
1.34E-001 
- - -- - - - --
4.95£-001 
2.87E-00l 
2.46E-001 
3.36E-00l 
2.44E-001 
2.84E-001 
6.23£-001 
1.83£-001 

1.79E-00l 
- - - - -- - .. .. 
.. - - .. - .. .. .. .. . .. - .. .. - .. .. .. .. 
.. - - .. - - .. .. .. 
.. .. - .. - - .. .. .. 
.. .. .. .. .. - .. .. .. 
.. - .. - .. .. .. .. .. 

- - .. .. - .. - .. .. 
- -.. - .. - .. .. .. - --- ~ ~ -
.. .. - .. - - - .. .. 
- -- -- - .. .. -

MDA 
(pCi/gram 

8.50E-001 
5.30E-001 
4.70E-002 
4.25E-002 
3.66£+001 

1. 39E- 001 
1.26E-001 
8.54E-002 
4.42E-001 
6.93E-002 
3.89E-002 
2.98E-001 
6.03E-002 

2.28E-001 
1.95£+000 
1.34E+000 
3.72E-001 
2.16E-001 
3.61E-001 
8.07E-001 
1. 28E+00l 

Nme: ~;:-??~ ::nd I !-';'35 cam~;: ~~:::vS 1. ___ t.J _ _ _ .. , '- ............. 

int:r~eie. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 90059305 

Nuclide 
Name 

AG-108rn 
AG-110rn 
BA-13)_ 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
IR-192 
K-~O 
MN-52 
MN-54 
MO-99 
KA-22 
KA-24 
!'."'3 - 9 5 
ND-147 
KI-57 
?U-103 
2'U-1D6 
53-122 

53-125 
S!\-113 
SR- 25 
".:l-_-122 
".:]:..-123 

'TL-201 
X::':-133 

.::: - :: :, 

ZN- S5 

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 

4.79E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ected 
Not Detected 

2.13E+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 Dete::t.ed 
Not Detected 
Not Detected 
Not Detect.ed 

·Not Detected 

2-sigma 
Error 

4.47E-002 

3.03E+OOO 

MDA 
(pei/gram 

3.S2E-002 
3.22E-002 
S.77E-002 
2.42E-001 
1.03E+000 
9.96E-002 
2.96E-002 
S.03E-002 
2.29E-001 
2.98E-002 
3.03E-002 
3.03E-002 
3.S2E-002 
2.2SE-001 
3.40E-002 
2.1SE-002 
9.07E-002 
1.73E-001 
1.S0E-001 
6.SSE-002 
1.11E-001 
3.02E-002 
3.07E-002 
2.S9E-002 
2.44E-001 
3.44E-002 
1. S SE- 002 
3.14E-00I 
4.11E-002 
1. 47E- 001 
2.13E-001 
1. 94E- 001 
S.11E-002 
2.70E-002 
2.SSE-001 
5.56E-002 
2.SSE-002 
S.11E-002 
3.4SE-002 
3.S1E-002 
1.43E-001 
5.20E-DOl 
1.35E+OOD 
2.42E-001 
2.23E-001 
2.40E-002 
9.2DE-002 
5.36E-002 



• 
• 
• 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [B06 Labo~ato~) 

3/17/99 1:40:12 AM 
••••••••••••••••••••••• *.*.*.* •• *.* •• *** •• ** ••• *.**** •• * ••• * ••••••••• **tt · ? 0 A ;: ;: Analyzed by: -; 17 f 5 Reviewed by:' t 

*.** •• ** ••• *.**.* ***. *** **.**.********.***.*~~)J~J.~q •••• ;:*;:;:t;: 
Customer : C.BYRD/D.PERRY (6134/SMO) 
Customer Sam'Dle ID : 045171-001 ' 
Lab Sample ID 90059306 

Sample Description 
Sample Quantity 
Sam'Dle Date/Time 
ACaUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

SOIL MARINELLI SAMPLE 
710.000 ,gram 

3/15/99 1:25:00 PM 
3/16/99 11:59:58 PM 

LAB02 
6000 / 6003 seconds 

**.*.****.*.** ••••••••• *.***.* •• ***************************************** 

Nuclide Activity 2-'sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- - - - - - - - --- - ----- -- ---
U-238 4.96E+000 4.88E+000 6.43E-001 
RA-226 2.87E+000 1.04E+000 5.49E-001 
P3-214 6.3~E-001 1. 33E- 001 4.01E-002 
3I-214 5.72E-001 1.49E-001 3.96E-002 
P3-210 Not Detected - -- - -- - - - 3.61E+001 

T:~ - 232 8.29E-001 4.48E-001 1. 45E- 001 
RJ..·228 8.92E-001 3.06E-001 1. 43E- 001 
AC-228 8.2~E-001 2.16E-001 8.00E-002 
T:~-228 7.02E-001 7.65E-001 4.42E-001 
?..A- 224 8.~9E-001 2.11E-001 6.81E-002 
?3-212 8.10E-001 5.07E-001 3.64E-002 
31:-212 8.~6E-001 5.01E-001 2.96E-001 
T!.:-208 7.56E-001 1.71E-001 5.96E-002 

... --- Not De-cected 2.27E-001 I,..,J-";;,,:;; - -- - - - - - -
7::-231 Not Detected - - - - - - - - - 1.91E+000 
Pl>_-231 Not De-cected - - - - - - - - - 1.26E+000 
T::-227 Not Detect.ed - - - -- - - - - 3.54E-001 
?..Jl.-223 Not Detected - - - - - - - - - 2.16E-001 
?-~ - 22.9 Not Detected - - - - - - - - - 3.50E-001 
?3-2:'1 Not Detected - - - - - - - - - 7.72E-001 
T!.:-207 Not Detected - - - - - - - - - 1.26E+001 

.!-_~- 241 Not Detected - - - - - - - - - 5.13E-001 
?7j - :2 =: 9 Not Detected - - - - - - - - - 4.24E+002 
K?-237 Not Detected - - - - - - - - - 2.79E-001 
?;'_-233 Not De:ected - - - - - - - - - 5.34E-002 
':"::-229 Not Detected - - - - - - - - - 2.78E-001 

"inTO' -'., .,,,,,,, -,.., ... I) ?":l= ":;l'-'-" C--v~ 
I·'.J oJ. : ~ - ~ L:J ;.:.1. U ~ - _..., ~ ~-1 .... I!! I I I::::: .. t:: r:: r, ~ 

:~Tor·::.rC ='J-ne~ is",,T!"It''\;: •• I,\". I .......... _ L~ I I • v -.\,,;fo-o'" 

";i::Y be ~ver-':stimCi!e.j. 



[Summary Report) - Sample ID: : 90059306 

Nuclide 
Name 

AG-10Sm 
AG-llOm 
BA-133 
BE-7 -- - , 
CD-109 
CD-llS 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-155 
FE-S9 
GD-1S3 
HG-203 
I-13l 
IR-192 
K-~O 
MN- 52 
MN-54 
MO-99 
K~.-22 
NA-24 
r-.."3 - S 5 
ND-147 
KI-57 
RU-103 
RU-106 
53-122 
53-l24 
53-125 
SN-113 
5?, - 35 
T;'.-l32 
T~ .. -le3 
TC - 99rn 
T::"-201 
)::=: -133 
Y - 38 
ZN-€5 

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 

6.76E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.83E+00l 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ected 
Not Detected 
Not. Det.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 
Not. Detected 

2-sigma 
Error 

3.84E-002 

2.62E+000 

MDA 
(pCi/gram 

3.32E-002 
3.32E-002 
S.SlE-002 
2.32E-00l 
9.4SE-00l 
9.91E-002 
2.9SE-002 
S.09E-002 
2.23E-00l 
3.l1E-002 
2.93E-002 
2.S8E-002 
3.37E-002 
2.20E-00l 
3.29E-002 
2.00E-002 
S.72E-002 
1.S9E-00l 
1.48E-00l 
6.67E-002 
1.16E- 001 
2.93E-002 
2.9SE-002 
2.SSE-002 
2.2SE-00l 
3.38E-002 
3.31E-002 
3.07E-00l 
3.97E-002 
1. S4E- 001 
2.02E-00l 
1. 91E- 001 
8.76E-002 
2.62E-002 
2.62E-00l 
5.47E-002 
2.74E-002 
7.86E-002 
3.40E-002 
3.34E-002 
1. 42E - 001 
5.29E-OOl 
1.56E+000 
2.49E-OOl 
2.26E-OOl 
2.57E-002 
9.l3E-002 
S.05E-002 



••••••• ***.* •• *.*.*.******.**.***********.***.*******.*********.*****TTT* 
• Sandia National Laboratories T 

• Radiation Protection Sample Diagnostics Program [806 Laborato=y) * 
* 3/17/99 3:21:55 AM ... 
********** ... *********************** ... * .... *********************************** 

: ~_"lalyzed by: ?--7~7 I, 5 Reviewed by: ~ ~J'7 )01 : 
****************** * **~~4*t********************~*~ ***~*********** 
Customer : C.3YRD/D.?ERRY (6134/SMO) 
Customer Sample : 045172-001 . 
Lab Sample ID 90059307 

Samnle Description 
Samole Quantity 
Samole Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

WATER ~~!NELLI SAMPLE 
500.000 mL 

3/15/99 10:40:00 AM 
3/17/99 1:41:46 AM 

LAB 0 2 
6000 / 6001 seconds 

Com.TTlents: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/mL Error (pCi/mL 

.................. -- ... -- ... _---- ---- ...... _--- - ... ... - ... ... ... -- ... ... 
U-238 Not Detected ------_ ...... 3.33E-OOl 
RA-226 Not Detected -_ ... -- .......... 3.90E-001 
P3-214 Not Detected --_ .... __ .. _- 3.99E-002 
3I-214 Not Detected -----_ ..... - 4.49E-002 
PB-210 Not Detected --------- 1.25E+001 

TH-232 Not Detected - ... ------- 1.16E-001 
?3!.- 22 8 Not Detected ---- ............ 9.62E-002 
AC-228 Not Det.ected --------- 6.30E-002 
TH-228 Not Detect.ed --------- 3.SSE-001 
?....;c.- 224 Not Detected - ....... ------ 1.07E-001 
PB-212 Not Detected ---- ...... _-"'" 2.93E-002 
BI-2:2 Not Detected ---- ............ - 2.39E-001 
TL-208 Not Detected --------- 5.27E-002 

.,. -.... -u-.::.:.:;, Not Det::ct.ed ... ""------- 1.27E-001 
T:!-231 Not Detected ... - ... _ .... _ .. _- 1.01E+000 
Pl'.-231 Not: Detected -- ..... __ ... - ... 7.51E-001 
TE-227 Not Detected - ...... _--- ... - 1.13E-OOl 
p....z:. •. 223 Not Detected --------- 9.26E-002 
?J-';' - 219 Not Detected ... _- ... _- ... - ... 2.07E-001 
?3 .. 2:'1 Not Det.ecr.ed --_ ... _---- 4.78E-00l 
?L-207 Not Detect.ed - ...... __ ... -_ ... 6.37E+OOO 

..zL~-2';1 Not Detected ..... - ... - - ........ 2.00E-00l 
?U-239 Not Detected -- ... _----- 2.22E+002 
NP-237 Not Detected -------_ .. 1. 45E- 001 
?Jl.-233 Not Detected ... _-- ... --_ ... 3.55E-002 
~" ~ ~ 0 
';'::'-";''::J Not Detected --------- 1.31E-001 



[Summary Repore] - Sample ID: : 90059307 

Nuclide 
Na .. ne 

AG-10Brn 
AG-1IOrn 
BA-133 
BE-7 
CD-l09 
CD-l1S 
CE-l39 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-50 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
1R-192 
K-40 
MN-S2 
M:N-S4 
MO-?9 
NA-22 
NA-24 
~'3-;. 5 
ND-147 
NI-37 
RU-103 
:m-:"05 
5= ... :22 
S3- :"24 
S3-1.25 
SN-:":"3 
SR-55 
7:'., :.. S 2 
7A·:23 
TC-??rn 
yo. __ • 
•• ,::,-,;,,:.j 

Y - 8 = 
ZN-:S5 
ZR-?5 

Activity 
(pCi/rnL 

Not Detected 
Not Detected 
Noe Detected 
Not Detected 
Not Deteceed 
Noe Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Noe Detected 
Noe Deeeceed 
Not Detected 
Not Detected 
Noe Deteceed 
Noe Deeeceed 
Not Detected 
Not Detected 
Not Detected 
Not. Detected 
Noe Detected 
Not Detected 
Not Detected 
Not Deteceed 
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 
No:: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigrna 
Error 

MDA 
(pCi/rnL 

1.60E-002 
1.62E-002 
2.46E-002 
1.47E-OOl 
5.00E-00l 
4.67E-002 
1. 63E-002 
2.89E-002 
1.1SE-00l 
2.37E-002 
1. 64E-002 
1. 67E- 002 
2.11E-002 
1. 4SE- 001 
2.00E-002 
1.73E-002 
4.94E-002 
7.27E-002 
7.11E-002 
2.91E-002 
5.29E-002 
1.83E-002 
1. 90E- 002 
1.63E-002 
3.41E-00l 
2.12E-002 
1.76E-002 
1.96E-00l 
1.61E-002 
1.20E-00l 
7.07E-002 
1.17E-00l 
5.80E-002 
1. 57E- 002 
1. 79E- 001 
2.94E-002 
2.00E-002 
S.12E-002 
2.06E-002 
2.39E-002 
6.09E-002 
2.21E-OOl 
1.S8E+OOO 
1.OSE-00l 
1.00E-OOl 
1.66E-002 
3.81E-002 
2.73E-002 



Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Laboratory] 

3/17/99 6:20:56 AM 
**********************************************************************~*~ 

* 7- to * * Analyzed by: :J 17 ; '7 Reviewed by: . I ~ 
******.***** ****** ***** * ** ******* ****** ****** * *~*~)*;4.1q9** * * * * * *"* 
Customer : C.BYRD/D.PERRY (6134/SMO) 
Customer Sample ID LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 9005.9308 

SamDle Description 
Sample Quantity 
Samole Date/Time 
ACaUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MIXED GAMV~ STANDARD CG134 
1:-000 Each 

11/01/90 12:00:00 PM 
3/17/99 6:10:41 AM 

LAB02 
600 / 606 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- - -- - - -- -- - - - ------ - - -
U-238 Not Detected - -- - - ---- 4.28E+003 
RA-226 Not Detected --------- 5.87E+003 
PB-214 Not Detected --------- 6.45E+002 
3I-214 Not Detected --------- 5.76E+002 
P3-210 Not Detected --------- 2.63E+005 

1':-1-232 Not Detected -- - - -- - - - 1.94E+003 
RA-228 Not Detected - - - - - -- - - 2.26E+003 
AC-228 Not Detected --------- 1.30E+003 
1':-1-228 Not Detected - - - - - - -- - 1.26E+005 
?..A- 224 Not Detected - -- - --- - - 4.29E+003 
P3-212 Not Detected --------- 9.86E+003 
3I-212 Not Detected --------- 7.46E+004 
1'L-208 Not Detected --- - - - - - - 1.74E+004 

U-235 Not Detected - - - - - - - - - 1.58E+003 
TH-231 Not Detected - - - - - - - - - 1.28E+004 
P.!i.-231 Not Detected --------- 1. 28E+004 
TH-227 Not Detected - - - - - - - - - 2.38E+003 
?..A- 223 Not Detected - -- - - -- - - 1.00E+026 
?_~ - 219 Not Detected - - --- --- - 5.32E+003 
::3-211 Not Detected -- - - - - - - - 1.22E+004 
7L-207 Not Detected --------- 1.93E+005 

AM-241 8.03E+004 1.46E+004 2.91E+003 
?U-239 Not Detected - - -- - - - - - 2.74E+006 
N?-237 Not Detected - - - - - - - - - 2.15E+003 
?A-233 Not Detected - - - - - - - - - 5.57E+002 
1'::-229 Not Detected - - -- - - - - - 1.73E+003 



[Sum."Tiary Report) - Sample ID: : 9005930S 

Nuclide 
Name 

AG-l08m 
AG-l10m 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K- 40 
MN-52 
MN-54 
MO-?9 
NA-22 
NA-24 
l'<'3 - 95 
~"D - 147 
N:-57 
~~-103 
?"U .. 105 
53-122 
53-124 
53-125 
5!-: - 113 -- ..... -.!::!"' .... = ~ 
:-.!. .. -~B2 
--::;'.-::..=3 
TC-?9rn 
--:::"-201 
X:::-133 

ZK-65 
Z? -? 5 

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 

7.18E+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 De:.ected 
No.t Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not De:.ected 
Not De:.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigrna 
Error 

1.09E+004 

9.52E+003 

MDA 
(pCi/Each 

2.79E+002 
6.94E+006 
7.00E+002 
5.71E+020 
6.S9E+005 
1.OOE+026 
1.07E+009 
1.OOE+026 
2.66E+006 
2.66E+014 
4.97E+005 
2.S7E+015 
3.62E+002 
1. OOE+026 
4_39E+003 
2.45E+002 
9.42E+002 
2.41E+003 
3.43E+003 
1.OOE+026 
4.65E+006 
1.51E+022 
1.OOE+026 
7.61E+014 
1. 39E+003 
1.00E+026 
2.67E+005 
1.OOE+026 
1.74E+003 
1.OOE+026 
1.00E+026 
1.00E+026 
1.00E+026 
1.OOE+026 
S.26E+005 
1. 00E+026 
5.1SE+017 
S.59E+003 
4.02E+010 
S.16E+016 
9.91E+010 
1.00E+026 
1.00E+026 
1.OOE+026 
1.00E+026 
6.00E+010 
4.42E+006 
1.13E+017 



tttttttttttttttttttttttttttttttTTtttTtTtttTt*t*Ttt*tytt*t***tyttyyyytyyyy, 

t Sandia National Laborato=ies 
* Radiation Protection Sample Diagnostics P=ogram 
t Quality Assurance Report 
tttttttttty**t*t***t*tyttttttttt*tt*t*t*ttttttt*ttttyttttt**********t**TT' 

Report_Date 
QA File 
Analyst 
Samole ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elaosed Live Time 
Elapsed Real Time 

Parameter 

3/17/99 6:20:59 AM 
C:\GENIE2K\CAMFILES\LCS2.QAF 
FCD 
90059308 

1. 00 
11/01/90 

3/17/99 

Each 
12:00:00 PM 

6: 10: 41 A.~ 
600 seconds 
606 seconds 

Mean lS Error New Value <: LU : SD : UD : 
-- - - --- -- -- - - - - - -- - - - - -- -- ------------ - -- - -- --- - - ---------------_. 

A.~- 241 Activity 8.181E-002 3.996E-003 8.028E-002 <: 

CS-137 Activity 7.061E-002 1.952E-003 7.177E-002 <: 

CO-50 Activity 7.860E-002 2.150E-003 8.099E-002 <: 

Flags Key: LU = Boundary Test (Ab = Above , Be = Belc 
SD = Samole Driven N-Sigma Test (In = Investigate, Ac = Act: 
UD = User Driven N - S iarna Test (In = Investigate, Ac = Act: 
BS Measurement Bias Test (In = Investigate, Ac = Act: 

Reviewed by: 



*~*********~************************************************************ 
Sandia National Laboratories • 

Radiation Protection Sample Diagnostics Program [80G Laboratory] • 
10/19/99 1:01:11 PM * 

************~*********t******************************* *******************: 

Analyzed by: flJl'a'1.7.. Reviewed by: ~ IO/J(J /9.q * 
************ * ~lU'* W***************************~***~~**.********~ 
'ustomer :. BYRD/YANISKO (6134/SMO) 0'cJ'~ \{ 
·ustomer Sample ID : 050321-001 ~I 11 ~~ 
,ab Sample ID : 90217801 J I <--.N 
ample Description 
ample Quantity 
ample Date/Time 
_cquire Start D'ate/Time 
etector Name 
lapsed Live/Real Time 

SOIL MARINELLI SAMPLE Note: 
819.000 gram 

10/18/99 10:15:00 AM 
10/19/99 11:20:58 AM 
LAB02 

6000 / 6003 seconds 

Ra-226 and U-235 gamma peak: 
interfere. Either isotope 
may be over-estimated. 

omments: 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------- ------- - - - - - - --- -----
U-238 3.59E+000 3.12E+000 5.73E-00l 
RA-226 2.02E+000 3.80E+000 4.17E-00l 
PB--214 4.79E-00l 5.19E-00l 3.66E-002 
EI-214 4.56E-00l 9.97E-002 3.82E-002 
f'B-210 Not Detected --- - - -- -- 3.04E+00l 

TH-232 6.89E-00l 3.70E-00l 1.23E-00l 
F.,A-228 7.l0E-00l 2.32E-00l 1.18E-00l 
AC-228 7.47E-00l 2.02E-00l 6.4GE-002 
TH-228 7.01E-00l 5.79E-00l 3.87E-00l 
RA-224 7.38E-00l . 1.63E-00l 4.71E-002 
PB-212 7.03E-00l 3.59E-00l 3.22E-002 
31-212 7.56E-00l 4.15E-00l 2.91E-00l 
TL-208 6.40E-00l 1.55E-00l 5.22E-002 

tJ-235 Not Detected --- --- - -- 1.86E-00l 
rH-231 Not Detected --- - -- - -- 1.11E+00l 
PA-231 Not Detected ----- - - - - 1.11E+000 
TH-227 Not Detected -- -- - - - - - 3.01E-00l 
rtA-223 Not Detected --- - - --- - 1.82E-00l 
R..1\l- 219 Not Detected --- - - --- - 3.02E-00l 
PB-211 Not Detected ---- -- - -- 6.59E-00l 
TL-207 Not Detected --- - - - --- 1.07E+00l 

AM-241 Not Detected ----- ---- 4.43E-00l 
PU-239 Not Detected -- ---- -- - 3.59E+002 
NP-237 Not Detected --- - - ---- 2.01E+000 
PA-233 Not Detected -- ----- -- 4.60E-002 
TH-229 Not Detected --------- 2.16E-00l 



! [Sununary Report] - Sample ID: : 90217801 

~uclide 
Name 

f .. ------

AG-108m 
kG-110m 
BA-133 

! BE-7 
CD-115 
CE-139 

• CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS -134 
CS -137 
£U-152 
£U-154 
£U-155 
fE- 59 
GD-153 
f.G-203 
1-131 
IR-192 
IC-40 
r-!N-52 
MN-54 
r-!O - 99 
NA-~2 
I\A- 24 
NB-95 
ND-147 
NI-57 
ttU-103 
RU-106 
53-122 
SB-124 
53-125 
SN-113 
SR-85 
TA-182 
TA-183 
1'L-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 

9.30E-002 
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 Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.34E-002 

2.66E+000 

MDA 
(pCi/gram 

3.00E-002 
3.29E-002 
3.65E-002 
1.94E-001 
7.26E-002 
2.26E-002 
4.16E-002 
1.92E-001 
2.75E-002 
2.55E-002 
2.68E-002 
2.96E-002 
1.90E-001 
3.32E-002 
1.82E-002 
7.68E-002 
1.44E-001 
1.20E-001 
6.00E-002 
8.95E-002 
2.52E-002 
2.28E-002 
2.20E-002 
1.88E-001 
2.82E-002 
2.81E-002 
2.49E-001 
3.38E-002 
8.35E-002 
1.62E-001 
1.62E-001 
6.15E-002 
2.32E-002 
2.22E-001 
4.11E-002 
2.24E-002 
6.39E-002 
2.92E-002 
2.82E-002 
1.22E-001 
4.38E-001 
2.03E-001 
1.75E-OOl 
1.85E-002 
8.25E-002 
4.40E-002 



I • 

: ************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [806 Laboratory] • 
10/19/99 2:42:52 PM * 

. ************************************************************************ 

I. * ~:~~!;~ * ~~ Jf!:. f! kl1 f 1 ••• * •••••••• ~;;;! ;!,;~. ~~; ~ .'FJ.+~h~ ••••••• : 
:..lstomer 't"1*1*"'* : BYRD/YANISKO (6134/SMO) 

~ 

'lstomer Sample ID : 050323 -109 / f ( bk~\0 
3.b Sample ID 90217802 ~ 000 ~ £. ~ l t "" ©'<Y\o)~ 
~ple Description LIQUID MARINELLI SAMPLE ~~ 
~ple Quantity 523.000 mL 
~ple Date/Time 10/18/99 9:45:00 AM 
=quire Start Date/Time 10/19/99 1:02:42 PM 
~tector Name LAB 0 2 
lapsed Live/Real Time 6000 / 6001 seconds 

~mments: 

************************************************************************ 

~uclide Activity 2-sigma MDA 
Name (pCi/mL Error (pCi/mL 

------- - ---- - - -- -- - - - - - - - -- - ----- - - -- - -
0-238 Not Detected - - - - --- -- 3.08E-00l 
F.A-226 Not Detected - - - ---- -- 3.44E-00l • 
PB-214 Not Detected - - - - - - - - - 3.58E-002 
81-214 Not Detected ---- ---- - 4.08E-002 
PB-210 Not Detected - --- -- - - - 1.02E+00l 

TH-232 Not Detected -- - - - - - - - 1.21E-00l 
RA-228 Not Detected -- - -- - - - - 1.11E-OOl 
AC-228 Not Detected - - - -- - - - - 5.84E-002 
'I'H-228 Not Detected --- ------ 3.S5E-00l 
RA-224 Not Detected --------- 8.12E-002 

. PB-212 Not Detected ---- - ---- 3.04E-002 
&I-212 Not Detected -- ----- -- 2.45E-00l 
TL-208 Not Detected ------- -- S.lSE-002 

U-23S Not Detected -------- - 1.19E-OOl 
TH-231 Not Detected --------- S.3SE+OOO 
PA-231 Not Detected -- - - - --- - 7.46E-OOl 
'rH-227 Not Detected --- - - --- - 1.14E-00l 
RA-223 Not Detected -- - --- --- 8.84E-002 
R~-219 Not Detected ----- - -- - 2.16E-OOl 
PB-211 Not Detected - -------- 4.93E-00l 
TL-207 Not Detected -------- - 7.46E+000 

AM-241 Not Detected --------- 2.09E-00l 
'PU-239 Not Detected ---- ----- 2.06E+OO2 
~P-237 Not Detected --------- 1.11E+OOO 
PA-233 Not Detected --------- 3.60E-002 
'!H-229 Not Detected --------- 1.lSE-OOl 



(Summary Report] - Sample ID: : 90217802 

~uclide Activity 2-sigma MDA 
Name (pCi/mL Error (pCi/mL 

------- ---------- ------ - --- ---------- • AG-108m Not Detected --------- 1.78E-002 
AG-llOm Not Detected --------- 1.67E-002 
BA-l~3 Not Detected ----- ---- 2.11E-002 
BE-7 Not Detected --------- 1.25E-00l 
CD-115 Not Detected --------- 4.26E-002 
CE-139 Not Detected --------- 1.60E-002 

©JgW>~ CE-141 Not Detected --------- 2.60E-002 
CE-144 Not Detected --------- 1.22E-00l 

: CO-56 Not Detected --------- 1.97E-002 
: CO-57 Not Detected --------- 1.59E-002 
i CO-58 Not Detected ------- -- 1.89E-002 
; CO- 60 Not Detected --------- 1.85E-002 
, CR-51 Not Detected ----- -- -- 1.20E-00l 
CS-134 Not Detected ----- ---- 1.87E-002 
CS-137 Not Detected - ---- -- -- 1.62E-002 
EU-152 Not Detected --------- 4.85E-002 
EU-154 Not Detected -- - ----- - 8.09E-002 
EU-155 Not Detected - --- ----- 6.67E-002 
FE-59 Not Detected ----- - - - - 3.28E-002 
GD-153 Not Detected ------- -- 4.98E-002 
f-G-203 Not Detected - - -- -- - -- 1.72E-002 
1-131 Not Detected ----- - - -- 1.91E-002 
IR-192 Not Detected --- - - - --- 1.54E-002 
tc-40 1.48E-001 1.28E-001 1.98E-001 
\'1N-52 Not Detected --- - - - --- 2.23E-002 
MN-54 Not Detected -- --- ---- 1.83E-002 
m-99 Not Detected ----- ---- 1.57E-001 
t{A-22 Not Detected - -------- 1.91E-002 • tfA- 24 Not Detected --------- 7.41E-002 
~B-95 Not Detected ----- ---- 6.57E-002 
tID-147 Not Detected --------- 1.19E-00l 
JolI-57 Not Detected --- ------ 3.82E-002 
~U-103 Not Detected ---- - - - -- 1.70E-002 
IU]-106 Not Detected --------- 1.49E-001 
SB-122 Not Detected --------- 2.94E-002 
53-124 Not Detected --------- 1.76E-002 
SB-125 Not Detected - ----- - - - 4.77E-002 
SN-113 Not Detected --- --- --- 2.21E-002 
SR-85 Not Detected --- ------ 2.36E-002 
1['A-182 Not Detected --------- 5.25E-002 

''I'A-183 Not Detected --------- 2.06E-00l 
1'L-201 Not Detected --- -- ---- 9.50E-002 

.XE-133 Not Detected --------- 8.79E-002 
·Y-88 Not Detected -------- - 1.93E-002 
ZN-65 Not Detected --------- 3.44E-002 
ZR-95 Not Detected --------- 2.76E-002 

• 



****************************************************** ***********************-
* Sandia Radiation Protection Sample Diagnostics Program 10-20-:'S~: 

****************************************************** *********************.*" 
LSC Windows Analysis Program - Version 1.0 

'Client 
Organization 
Building 
Room 
Other Info 

Analyst 
Batch Number 
LSC System ID 
Protocol Number 
Protocol Name 
No. of Samples 
Count Date 
Count Time (min): 
Background cpm 
Background tSIE 
Background Eff 
Sample Aliquot 

BYRD 
6134 

CCTA-09 05321-001 10/18 

KIC 
90217803 
UNIT03 - 419272 
26 
H3 -- SOLIDS 
1 
19-0ct-99 
60.00 
5.97E+00 
4.2SE+02 
3.64E-01 
5.00E-Ol gram 

H3 MDA 
H3 CL 

= 3.76E+00 pCi/gram 
= 1.82E+00 pCi/gram 

Reviewed 

~PSD 
ID 

001 

• 

Client 
ID 

050321-001 

cpm tSIE Eff 

8.73E+OO 181 0.180 

OCT ~ :) i999 

H3 Activity 
pCi/gram 

1.38E+Ol 

Error 

7.13E+00 

Flag 

>CL 



Job Number: 982529 

CUSTOMER: Sandia Notional laboratory 

Customer Sample 10 •• : 042430-003 
laboratory Sample 10: 982529-1 

TEST METHOD PARAMETER/TEST DESCRIPTION 

EPA 600 3.1.2-J Sample Preparation, Solid 

CA-GLR-R40S Uranium-234, 215, 238 
Uranium-214, Solid 
Uranium 234, error +/-, Solid 
Uranium-23S, Activity, Solid 
Uranium 215, error +/-, Solid 
Uranium-218, Activity, Solid 
Uranium 218, error +/', Solid 
Uranium-214, MOA, Solid 
Uranium-214, lc, Solid 
Uranium-215, MDA, Solid 
Uranium-235, le, Solid 
Uranium-238, MOA, Solid 
Uranium-218, lc, Solid 

CA-GlR 5.0R4 Thorium-228, 230, 232 
Thorium-228, Solid 
rhorium-230, Solid 
Thorium-Z32, Solid 
Thorium-2Z8, Error +/-, Solid 
Thorium-230, Error +/-, Solid 
Thorium-232, Error +/-, Solid 
Thorium-228, HDA, Solid 
Thorium-Z28, le, Solid 
Thorium-230, MOA, Solid 
Thorium-230, le, Solid 
Thorium-232, MOA, Solid 
Thorium-232, le, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium-228, Activity, Solid 
Actinlum-228, error +/-, Solid 
Actinium-228, MOA, Solid 

CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RESULTS 

Date: 10/07/98 

PROJECT: AR/COC-600793 ATTN: Suzi Montano 

Date Sampled_. ___ .: 09/0Z198 Time Sampled ••••.• : 09:35 Sample Matrix ••••• : Soil 
Date Received .•••• : 09/09/98 Time Received •...• : 09:00 

SAMPLE RESULT o flAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Complete 1 10204 09/01/98 0800 plJ 

1. 71 1 pCi/g 10123 09/22/98 1333 plJ 
0.450 1 pCi/g 10123 09/22/98 1333 plJ 
0.00 1 pCi/g 10123 09/22/98 1333 plJ 
0.0300 1 pCi/g 10123 09/22/98 1333 plJ 
3.51 1 pCi/g 10123 09/22/98 1333 plJ 
0.720 1 pCi/g 10123 09/22/98 1333 plJ 
0.0600 1 pCi/g 10123 09/22/98 1333 plJ 
0.0500 1 pCi/g 10123 09/22/98 1333 plJ 
0.0400 1 pCi/g 10123 09/22/98 1333 plJ 
0.0100 1 pCi/g 10123 09/Z2/98 1333 plJ 
0.0600 1 pCi/g 10123 09/22/98 1333 plJ 
0.0500 1 pCi/g 10123 09/22/98 1333 plJ 

0.890 1 pCi/g 10147 09/28/98 1134 plJ 
1.Z1 1 pCi/g 10147 09/28/98 1134 plJ 
0.880 1 pCi/g 10147 09/28/98 1134 plJ 
0.3Z0 1 pCi/g 10147 09/28/98 1134 plJ 
0.410 1 pCi/g 10147 09/28/98 1134 plj 
0.330 1 pCi/g 10147 09/28/98 1134 plj 
0.0100 1 pCi/g 10147 09/28/98 1134 plj 
0.0100 .1& 

1 pCi/g 10147 09/28/98 1134 plJ 
0.110-- 1 pCi/g 10147 09/28/98 1 134 plj 
0.0900 1 pCi/g 10147 09/28/98 1134 plJ 
0.0400 1 pCi/g 10147 09/28/98 1134 plJ 
0.0300 1 pCi/g 10147 09/28/98 1134 pi j 

2.1-- 1" 1 pCi/g 10176 09/23/98 1832 mdg 
0.4 1 pCi/g 10176 09/21/98 183Z mdg 
0.1 1 pCi/g 10176 09/23/98 1832 mdg 

Pagc 3 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042430-003 
Laboratory Sample 10: 982529-1 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Actlnium-228, Lc, Solid 
Americium-241. Activity, Solid 
Americium-241, error +/-, Solid 
Americlum-241. MDA, Sol id 
Americlum-241. Lc, Solid 
Cerlum-144, Activity, Solid 
Cerlum-144, Error, +1-, 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, +1-, Solid 
Chromium-51, MDA, Solid 
Chromium-51, Lc, Solid 
Cesium-134, Activity, Solid 
Cesium-134, Error, +1-, Solid 
Cesium-134, MDA, Solid 
Cesium-134, Lc, Solid 
Cesium-137, Activity, Solid 
Ceslum-137, Error, +/-, Solid 
Ceslum-137, MDA, Solid 
Cesium-137, lc, Solid 
Iron-59, Activity, Solid 
Iron-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, Lc, Solid 
Lead-212, Activity, Solid 
Lead-212, error +/., Solid 

CORE 
l A 8 0 R A lOR Y T EST RESULTS 

Date: 10/07/98 

PROJECT: AR/COC-600793 

Date Sampled_ ••••• : 09/02/98 Time Sampled ••.••• : 09:35 
Date Received •••• _: 09/09/98 Time Received ••• _.: 09:00 

SAMPLE RESULT o FLAGS MOL POL DILUTION 

0.0 1 
0.0 1 
0.1 1 
0.1 I 
0.4 1 
0.8 1 
0.5 1 
0.2 1 
0.2 1-:('" 1 
0.0- 1 
0.0 1 
0.0 1 
0.0 1 
1.7 1 
1.1 1 
0.4 1 
0.2 1 
0.0 1 
0.1 1 
0.1 1 
0.2 1 
0.3 1 
0.2 1 
0.1 1 
0.2 :r 1 
0.1 1 
0.1 1 
0.1 1 
0.0 1 

23.3 1 
3.1 1 
0.3 1 
0.0 1 
0.8 1 
0.2 1 

Page 4 

LABORATORIES 

AllN: SUI' Montano 

Sample MatrIK ••••• : Soli 

UNITS BATCH DATE ANAlYZED 

pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23198 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 
pCl/g 10176 09/23/98 11132 
pCi/g 10176 09/23/98 18n 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 
pCilg 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23198 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 
pCi/9 10176 09/23198 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 
pCilg 10176 09/23/98 1832 
pCl/g 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 
pCl/g 10176 09123/98 1832 
pCl/g 10176 09123/98 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09123/98 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09123/98 1832 
pCi/g 10176 09/23/98 1832 
pCi/g 10176 09/23/98 1832 

II. ~"'. ~ or""""""""" cant __ ...... rllPG'1 ••• 1ed upon ....,.,:tt1OftS .,.. """r'la' SI.!pI1Gd by "M! cl.",. tor ~ •• duIPw .... cunfdDnI .... UN hi 'tIIPO'1 ho .. hfIOn ""'M" fho .'h.!lp,.t,I'o("., 1)1' or""IOII" •• ,.,Hsod ,,·"'ft~o"l " .... , ... \' ,.ott.,.-.. 01 Cf"'. I .' .... 110 ..... ,' ( ... " 

l ........... ...,...,." ........ no,~ ... "'MIl" no ... ,enty or ""'....,eo..".. .•• p ••• 01' ~ .• , 10 .... lJ'oducl"""~. ",01"" ~tIGnt. OJ ,,01"~ .. 01 eny OIl, p •. co .. ' 01 other """"'tIl" P<0JM!"1 ... ,," or ,,,.td .. connect...".. ... ,to ... " .. " "".t, ,,,,,,,m 'I """,,, "" ,,," .. '1 'tf"'''' I". lin, ," " ..... , ..... ~ 

TECH 

I!dg 
IIIdg 
IIIdg 
I!dg 
tIdg 
IIdg 
I!dg 
tIdg 
IIdg 
I!dg 
IIdg 
I!dg 
I!dg 
I!dg 
IIdg 
IIIdg 
IIIdg 
IIIdg 
I!dg 
IIdg 
ndg 
IIdg 
IIdg 
ndg 
ndg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
mdg 
mdg 
rn:tg 
mdg 
mdg 



mULAB CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

Job Nunber: 982529 Date: 10/07198 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600793 ATTN: SUI I Montano 

Customer Sample 10 •• : 042430·003 Date Sampled •••••• : 09/02/98 Time Sampled ••.••• : 09:35 Sample Matrix ••••• : Soli 
Laboratory Sample 10: 982529-1 Date Received •.••• : 09/09/98 Time Recelved_ •• _.: 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MOL pal DILUTION UNITS BATCH DATE ANAL YZEO TECH 

lead-212, MDA, Solid 0.1 1 pCi/g 10176 09/23/98 1832 mdg 
lead-212, lc, Sol id 0.3 1 pCl/g 10176 09/23/98 1832 mg 
Lead-214, Act Ivlty, Solid 1.5 1 pCI/g 10176 09/23/98 1832 IIdg I lead-214, error +/-, Solid 0.4 1 pCI/g 10176 09/23/98 1832 IIdg 
lead-214, MDA, Solid 0.2 1 pCI/g 10176 09/23/98 1832 mdg 
Lead-214, lc, Solid 0.3 1 pCI/g 10176 09/23/98 1832 IIdg 
Radlum-226, Activity, Solid 1.0 1 pCI/g 10176 09/23/98 1832 IIdg 
Radlum-226, Error, +/-, Solid 0.3 1 pCI/g 10176 09/23/98 1832 IIdg 
Radlum-226, MOA, Solid 0.2 1 pCI/g 10176 09/23/98 1832 IIdg 
Radlum-226, le, Solid 0_2 1 pCI/g 10176 09/23/98 1832 IIdg 
Radlum-228, Activity, Solid 2.1 :r 1 pCI/g 10176 09/23/98 1832 IIdg 
Radlum-228, Error, +1-, Solid 0.4 1 pCI/g 10176 09/23/98 1832 IIdg 
Radlum-228, MOA, Solid 0.1 1 pCI/g 10176 09/23/98 1832 IIdg 
Radlum-228, lc, Solid 0.0 1 pCI/g 10176 09/23/98 1832 IIdg 
Ruthenlum-l03, Activity, Solid 0.2 1 pCI/g 10176 09/23/98 1832 IIdg 
Ruthenlum-l03, Error, +1-, Solid 0.1 1 pCl/g 10176 09/23/98 1832 mdg 

Ruthenium-l0l, MOA, Solid 0.0 1 pCI/g 10176 09/23/98 1832 mdg 

Ruthenium-l0l, lc, Solid 0.0 1 pCI/g 10176 09/23/98 1832 IIdg 
Ruthenium-l06, Activity, Solid 1.0 1 pCI/g 10176 09/23/98 1832 mdg 

Ruthenium-l06, Error, +/-, Solid 0.9 1 pCI/g 10176 09/23/98 1832 IIdg 
Ruthenlum-l06, MDA, Solid 0.9 1 pCi/g 10176 09/23/98 1832 IIdg 
Ruthenlum-l06, lc, Solid 0.2 1 pCI/g 10176 09/23/98 1832 mdg 

Thorfum-231, Activity, Solid 0.1 1 pCI/g 10176 09/23/98 1832 IIdg 
Thorium-231, error +/-, Solid 1.1 1 pCl/g 10176 09/23/98 1832 IIdg 
Thorfum-231, MDA, Solid 0.7 1 pCi/g 10176 09/23/98 1832 IIdg 
Thorium-231, lc, Solid 0.6 1 pCI/g 10176 09123/98 1832 IIdg 
Thorium-232, Solid 0.0 1 pCl/g 10176 09/23/98 1832 mdg 
Thorium-232, Error +/-, Solid 0.0 1 pCI/g 10176 09/23/98 1832 IIdg 
Thorium-232, MOA, Solid 19.0 1 pCi/g 10176 09/23/98 1832 mdg 
Thorium-232, le, Solid 0.4 1 pCilg 10176 09/23/98 1832 mdg 
Uranium-235, Activity, Solid 0.1 - .r 1 pCI/g 10176 09123/98 1832 mdg 
Uranium 235, error +/-, Solid 0.1 1 pCI/g 10176 09/23/98 1832 mdg 
Uranium-235, HDA, Solid 0.1 1 pCI/g 10176 09123/98 1832 mdg 
Uranium-23S, lc, Solid 0.5 1 pCI/g 10176 09/23/98 1832 mdg 
Uranium-238, Activity, Solid 9.1 1 pCI/g 10176 09/23/98 1832 mdg 
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Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample ID .• : 042430-003 
Laboratory Sample 10: 982529-1 

TESTMETHOO PARAMETER/TEST DESCRIPTION 

Uranium 238, error +/-, Solid 
Uranium-238, MOA, Solid 
Uranium-238, lc, Solid 
Zirconium-95, Activity, Solid 
Zlrconlum-95, Error, +/-, Solid 
Zlrconlum-95, MOA, Solid 
Zlrconlum-95, Lc, Solid 

CORE LABORATORIES 
l A 8 0 RAT 0 R Y T EST RES U l T S 

PROJECT: AR/COC-600793 

Date Sampled._ •••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT o flAGS MDL 

3.4 
1.5 Ol'-0.7 
0.3 - I--fIT 
0.2 
0.1 
0.1 

Page 6 

Date: 10/07198 

Time Sampled •••••• : 09:35 
Time Received ••••• : 09:00 

POL DILUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCI/g 10176 09/23/98 1832 
pCI/g 10176 09/23/98 1832 
pCI/9 10176 09/23/98 1832 
pCI/g 10176 09/2]/98 18]2 
pCI/g 10176 09/23/98 1832 
pCI/9 10176 09/2]/98 18]2 
pCI/9 10176 09/2]/98 18]2 
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TEeN 

1IIf, 
IIIdg 
1IIf, 
IIIdg 
IIIfg 
IIIfg 
IIIfg 
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lAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 982529 Date: 12/03/98 

--

CUSTOMER: sandia National Laboratory PROJECT: AR/COC-600793 ATTN: SUIi Jensen 

Customer Sample 10 •. : 042431-003 ~\\..-«\...- S Date Sampled .••••• : 09/02198 1 ime Sampl ed ..•.•• : 09:40 Sample Matrix ••••• : Soil 
Laboratory Sample 10: 982529·2 Date Received •••. _: 09/09/98 Time Received •.••. : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS MOL POL OILUTlON UNITS BATCH DATE ANALYZED TECH 

Thorium-230, Lc, Solid 0.0800 1 pCi/g 10141 09/28/98 1134 plJ 
Thorium-232, MDA, Solid 0.0400 I pCi/g 10141 09/28/98 1134 plJ 
Thorium-232, Lc, Solid 0.0200 1 pCi/g 10141 09/28/98 1134 pI) 

EPA 901.1 Gamma Scan (HPGe gamma) J Actinium-228, Activity, Sol id 1.6 1 pCi/g 10116 09/23/98 1832 ndg 
Actinium-228, error +/-, Solid 0.4 1 pCi/g 10176 09/23/98 1832 ndg 
Actinium-228, MDA, Solid 0.1 1 pCi/g 10176 09/23/98 1832 ndg 
Actinium-228, Lc, Solid 0.0 1 pCi/g 10176 09/23/98 1832 ndg 
Americium-241, Activity, solid 0.0 1 pCi/g 10176 09/23/98 1832 ndg 
Americium-241, error +/-, Solid 0.0 1 pCf!g 10176 09/23/98 1832 ndg 
Americium-241, MOA, Solid 0.3 1 pCl/g 10176 09/23/98 1832 ndg 
Americium-241, Lc, Sol id 0.2 1 pCl/g 10176 09/23/98 1832 ndg 
Cerium-144, Activity, Solid O. I I pCl/g 10176 09/23/98 1832 ndg 

Cerium- 144, Error, +/-, Sol id 0.2 1 pCi/g 10176 09/23/98 1832 ndg 
Cerium-144, MOA, Solid 0.2 I pCl/g 10176 09/23/98 1832 ndg 
Cerium-I", Lc, Sol id 0.2 1 pCl/g 10176 09/23/98 1832 ndg 
Cobalt-60, Activity, Solid 0.3 -f- ~ 1 pCI/g 10176 09/23/98 1832 ndg 
Cobalt-60, Error, +/-, Solid O. I 1 pCi/g 10176 09/23/98 1832 ndg 
Cobalt-60, MDA, Solid 0.0 1 pCi/g 10176 09/23/98 1832 ndg 
Cobalt-60, Lc, Solid 0.0 I pCi/g 10176 09/23/98 1832 ndg 
Chromium-51, Activity, Sol id 0.2 1 pCi/g 10176 09123/98 1832 ndg 
Chromium-51, Error, +/-, Solid 0.3 1 pCi/g 10176 09/23/98 1832 ndg 
Chromium-51, MOA, Solid 0.4 1 pCi/g 10176 09/23/98 1832 ndg 
Chromium-51, Lc, Solid O. I 1 pCI/g 10176 09/23/98 1832 ndg 
Cesium-134, Activity, Solid O. I 1 pCi/g 10176 09123/98 1832 ndg 
Cesium-134, Error, +/-, Solid O. I 1 pCi/g 10176 09/23/98 1832 ndg 
Cesium-134, MDA, Solid 0.0 1 pCi/g 10176 09/23/98 1832 ndg 
Cesium-134, Lc, Solid O. I 1 pCi/g 10176 09/23/98 1832 ndg 
Cesium-137, Activity, Solid 0.1 I pCl/g 10176 09/23/98 1832 mdg 
Cesium-137, Error, +/-, Solid 0.1 1 pCi/g 10176 09/23/98 1832 mdg 
Cesium-137, MDA, Solid 0.1 1 pCi/g 10176 09/23/98 1832 mdg 
Cesium-137, Lc, Solid 0.1 :( 

1 pCi/g 10176 09/23/98 1832 mdg 
Iron-59, Activity, Solid 0.2 1 pCi/g 10176 09123/98 1832 ndg 
Iron-59, Error, +/-, Solid 0.1 I pCi/g 10176 09/23/98 1832 mdg 

--

Page 3 



CORE LABORATORIES 
-

l A 8 0 RAT 0 R Y T EST RESULTS 
Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042411-003 
laboratory Sample /0: 982529'2 

TEST METHOD PARAMETERITEST DESCRIPTION 

Iron·59, MOA, Solid 
Iron-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 +1-, Solid 
lead-212, MOA, Solid 
Lead-212, Lc, Solid 
lead-214, Activity, Solid 
lead-214, error +1-, Solid 
lead-214, MOA, Solid 
lead-214, lc, Solid 
Radium-226, Activity. Solid 
RoditMn·226, Error, +1-. Sol id 
Rndlum-226, MOA, Solid 
Radlum-226, lc, Solid 
Radium-228, Activity, Solid 
Radlum-228, Error, +1-, Solid 
Radlum-228, MOA, Solid 
Radlum-228, lc, Solid 
Ruthenlum-'03, Activity, Solid 
Ruthenium-103, Error, +1-, Solid 
Ruthenium-l01, MOA, Solid 
Ruthenium-103, le, Solid 
Ruthenlum-106, Activity, Solid 
Ruthenium-106, Error, +1-, Solid 
Ruthenium-106. MOA, Solid 
Ruthenium-106, lc, Solid 
Thorlum-231, Activity, Solid 
Thorlum-231, error +/-, Solid 
Thorlum'231, MOA, Solid 
Thorium-231, lt, Solid 
Thorium'Z32, Solid 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT Q FLAGS ·····MOl 

0.1 
0.0 

22.8 
3.5 
0.5 
0.0 
1.0 
0.2 
0.1 
0.2 
1.0 
0.3 
0.2 
0.2 
1.3 
0.3 
0.0 
0.0 
1.6 
0.4 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
1.4 
0.6 
0.9 
0.0 
1.8 
1.2 
0.8 
0.4 

76.5 
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Date: 12103/98 

Time Sampled •••••• : 09:40 
Time Received ••••• : 09:00 

DILUTION 

1 
1 
1 
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 
1 

ATTN: sUll Jensen 

Sample Matrix ••••• : Soil 

UNITS 

pCi/g 
pCi/g 
pCl/g 
pCUg 
pClIg 
pCi/g 
pCi/g 
pCi/g 
pClIg 
pCi/g 
pCl/9 
pCi/g 
pClIg 
pCi/g 
pCi/9 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pClIg 
pCi/9 
pCi/g 
pCl/g 
pCi/9 
pClIg 
pCi/9 
pCi/g 
pCi/g 
pCilg 
pCl/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

BATCH 

10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 
10176 

DATE ANALYZeD 

09123/98 1832 
09123/98 1832 
09123/98 1832 
09123/98 1832 
09/23/98 1832 
09123198 1832 
09123/98 1832 
09/23/98 1832 
09/23198 1832 
09123/98 1832 
09123/98 1832 
09123/98 1832 
09/23/98 1832 
09123198 1832 
09123/98 1832 
09/23/98 1832 
09/23/98 1832 
09123198 1832 
09123198 1832 
09123198 1832 
091Z3/98 1832 
09123/98 1832 
09123/98 1832 
09/23/98 1832 
09123198 1832 
09/23/98 1812 
09123198 1832 
09/23/98 1832 
09123/98 1832 
09/23/98 1832 
09123198 1832 
09123/98 1832 
09123/98 1832 
09/23/98 1832 
09123/98 1832 
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TtCN 

IIdg 
IIdg 
IIdg 
II'Idt 
II'Idt 
II'Idt 
mdg 
mdg 
IIdg 
mdg 
mdg 
IIdg 
mdg 
IIdg 
IIdg 
IIdg 
II'Idt 
lid, 
mdg 
IIdg 
mdg 
IIdg 
mdg 
IIdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 



CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RES U l T S 

Job Number: 982529 Date: 12/03/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600793 ATTN: Suzi Jensen 
--

Customer Sample 10 •• : 042431-003 Date Sampled_ ••••• : 09/02/98 Time Sampled ••••.• : 09:40 Sample Matrix ••••• : Soli 
Laboratory Sample 10: 982529-2 Date Received •.••• : 09/09/98 Time Received .••.• : 09:00 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MOL PQL DILUTION UNITS BATCH DATE ANALYZED TECH 

Thor illll- 232, Error +/-, Sol id 69.6 1 pCi/g 10176 09/23/98 1832 mdg 
Thorillll-232, MDA, Solid 48.2 1 pCi/g 10176 09/23/98 1832 mdg 
Thorillll-232, lc, Sol id 0_2 :f 1 pCi/g 10176 09/23/98 1832 mdg 
Uranillll-235, Activity, Sol id 0.1 - 1 pCt/g 10176 09/23/98 1832 mdg 
Uranillll 235, error +/-, Sol id 0.1 1 pCilg 10176 09/23/98 1832 mdg 
uranillll-235, MDA, Solid 0.1 1 pCi/g 10176 09/23/98 1832 mdg 
UranilIII-235, le, Sol id 0.3 1 pCi/g 10176 09/23/98 1832 mdg 
Uranillll-238, Activity, Solid 6.8 1 pCl/g 10176 09/23/98 1832 mdg 
Uranillll 238, error +/-, solid 2.8 1 pCt/g 10176 09/23/98 1832 mdg 
Uranillll-238, MDA, Solid 2.0 1 pCi/g 10176 09/23/98 1832 mdg 
Uranillll-238, lc, Solid 0_2 1 pCt/g 10176 09/23/98 1832 IIIdg 
Ztrconillll-95, Activity, Solid 0.0 1 pCt/g 10176 09/23/98 1832 mdg 
Zirconillll-95, Error, +/-, Sol id 0.0 1 pCt/g 10176 09/23/98 1832 mdg 
Zirconillll-95, MDA, Sol id 0.0 1 pCl/g 10176 09/23/98 1832 mdg 
Zirconillll-95, Lc, Sol id 0_0 1 pCi/g 10176 09/23/98 1832 mdg 

----- ---- ----.--- - _._---- - -~.---
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CORE LABORATORIES 
.. -

LAB 0 RAT 0 R Y T EST RES U L T 5 
Job Number: 982529 Date: 12/03/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600793 ATTN: Suzi Jensen 

Customer Sample 10 •. : 042432-003 - x.1--- 0 Date Sampled •••••• : 09/02/98 Time Sampled ••••.• : 09:45 Sample Matrix ••••• : Soli 
Laboratory Sample 10: 982529-3 Q \ \,: Oate Received .•••• : 09/09/98 Time Received ..••• : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS HOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Thorium-230, Lc, Solid 0.110 1 pCilg 10147 09/28/98 1134 pi) 
Thorium-232, MOA, Solid 0.0500 1 pCilg 10147 09/28/98 1134 pi) 
Thorium-232, Lc, Solid 0.0300 1 pCi/g 10147 09/28/98 1134 pI) 

EPA 901.1 Gamma Scan (HPGe gamma) j Actinium-228, Activity, Sol id 1.8 - f- 1 pCi/g 10176 09/23/98 1934 mdg 
Actinium-228, error +/-, Solid 0.4 1 pCi/g 10176 09/23/98 1934 mdg 
Actinium-228, MDA, Solid 0.1 1 pCi/g 10176 09/23/98 1934 mdg 
Actinium-228, Lc, Solid 0.0 1 pCi/g 10176 09/23/98 1934 mdg 
Americium-241, Activity, Solid 0.0 1 pCi/g 10176 09/23/98 1934 mdg 
Americium-241, error +/-, Sol id 0.2 1 pCi/g 10176 09/23/98 1934 mdg 
Americium-241, MOA, Solid 0.1 1 pCi/g 10176 09/23/98 1934 mdg 
Americium-241, Lc, Solid 0.6 1 pCi/g 10176 09123/98 1934 mdg 
Cerium-144, Activity, Solid 1.0 1 pCi/g 10176 09/23/98 1934 mdg 
Cerium-I44, Error, +/-, 501 id 0.4 1 pCi/g 10176 09/23/98 1934 mdg 
Cerium-144, MDA, Solid 0.2 1 pCi/g 10176 09123/98 1934 mdg 
Cerium-I44, Lc, Solid 0.2 :r 1 pCi/g 10176 09/23/98 1934 mdg 
Cobalt-60, Activity, Solid 0.2 1 pCi/g 10176 09/23/98 1934 mdg 
Cobalt-60, Error, +/-, Solid 0.1 1 pCi/g 10176 09/23/98 1934 mdg 
Cobalt-60, MDA, Solid 0.0 1 pCi/g 10176 09123/98 1934 mdg 
Cobalt-60, Lc, Solid 0.0 1 pCi/g 10176 09/23/98 1934 mdg 
Chromium-51, Activity, Sol id 0.0 1 pCilg 10176 09/23/98 1934 mdg 
Chromium-51, Error, +/-, Sol id 0.7 1 pCi/g 10176 09/23/98 1934 mdg 
Chromium-51, MDA, Solid 0.5 1 pCi/g 10176 09/23/98 1934 mdg 
Chromium-51, Lc, Solid 0.3 1 pCi/g 10176 09/23/98 1934 mdg 
Cesium-134, Activity, Solid 0.0 1 pCi/g 10176 09/23/98 1934 mdg 
Cesium-134, Error, +/-, Solid 0.0 1 pCi/g 10176 09/23/98 1934 mdg 
Cesium-134, MOA, Solid 0.1 1 pCi!g 10176 09/23/98 1934 mdg 
Cesium-134, Lc, Sol id 0.2 1 pCi/g 10176 09/23/98 1934 mdg 
Cesium-137, Activity, Solid 0.3 1 pCi/g 10176 09/23/98 1934 mdg 
Cesium-137, Error, +/-, Solid 0.2 1 pCi!g 10176 09/23/98 1934 mdg 
Cesium-137, MDA, Solid 0.1 1 pCi/g 10176 09/23/98 1934 mdg 
Cesium-137, Lc, Solid 0.2 1 pCi/g 10176 09/23/98 1934 mdg 
Iron-59, Activity, Solid 0.0 - -1 1 pCi/g 10176 09/23/98 1934 mdg 
Iron-59, Error, +/-, Solid 0.0 1 pCi!g 10176 09/23/98 1934 mrfg 
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CORE LABORATORIES 
LAB 0 RAT 0 R Y T E S r RESULTS 

Job NlJIlber: 982529 Date: 12/03/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC'600793 ATTN: Suzi Jensen 

Customer Sample 10 .. : 0~2~32·003 Date Sampled •••••• : 09/02/96 Time Sampled ••.••. : 09:45 Sample Matrix ••••• : Soli 
Laboratory Sample 10: 962529·3 Date Received ••••• : 09/09/98 Time Received •••.• : 09:00 

lEST METMOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Iron·59, MDA, Sol id 0.1 1 pCi/g 10176 09/23/98 1934 tncIg 
Iron·59, Lc, Solid 0.0 1 pCi/g 10176 09/23/98 1934 metg 
Potassium·~O, Activity, Sol id 24.2 1 pCi/g 10176 09/23/98 1934 metg 
Potassium·40, error +/', Solid 3.1 1 pCi/g 10176 09/23/98 1934 metg 
potassium·40, MDA, Solid 0.3 1 pCi/g 10176 09/23/98 1934 IIIdt 
Potassium·40, lc, Solid 0.0 1 pCi/g 10176 09/23/98 1934 met" 
Lead·212, Activity, Solid 0.9 1 pCi/g 10176 09/23/96 1934 mg 
lead·212, error +/', Solid 0.2 1 pCi/g 10176 09/23/98 1934 met" 
Lead·212, MDA, Solid 0.1 1 pCi/g 10176 09/23/98 1934 mdg 
Lead·212, Lc, Sol id 0.3 1 pClf9 10176 09/23/98 1914 mdg 
lead·214, Activity, Solid 1.1 1 pCi/g 10176 09/23/98 1934 tncIg 
lead·214, error +/', Solid 0.2 1 pCi/g 10176 09/23/98 1934 metg 
Lead·214, MOA, Solid 0.1 1 pCi/g 10176 09/23/98 1934 met" 
Lead·214, Lc, Solid 0.2 1 pCi/g 10176 09/23/98 1934 met" 
Radium'226, Activity, Sol id 1.4 1 pCi/g 10176 09/23/98 1934 metg 
Radium·226, Error, +/', Sol id 0.9 1 pCi/g 10176 09/23/98 1934 met" 
Radium'226, MOA, Solid 0.3 1 pCi/g 10176 09/23/98 1934 mdg 
Radium'226, lc, Solid 0.4 

:J 1 pCi/g 10176 09/23/98 1934 metg 
Radium'228, Activity, Solid 1.8 1 pCi/g 10176 09/23/98 1934 metg 
Radium'228, Error, +/', Solid 0.4 1 pCi/g 10176 09/23/98 1934 mdg 
Radium'226, MDA, Solid 0.1 1 pCi/g 10176 09/23/98 1934 metg 
Radium·228, lc, Solid 0.0 1 pCi/9 10116 09/23/98 1934 metg 
Ruthenium'103, Activity, Solid 0.1 1 pCi/g 10176 09/23/98 1934 metg 
Ruthenium· 103, Error, +/', Solid O. I 1 pCl/g 10176 09/23/98 1934 metg 
Ruthenlum'101, MOA, Solid 0.0 1 pCi/g 10116 09/23/98 1914 metg 
Ruthenium· 101, lc, Solid 0.1 1 pCi/g 10176 09/23/98 1914 metg 
Ruthenium· 106, Activity, Solid 1.7 1 pCI/g 10176 09/23/98 1934 metg 
Ruthenium·l06, Error, +/., Solid 1.2 1 pCl/g 10176 09/23/98 1914 ndg 
Ruthenium· 106, HOA, Solid 1.0 1 pCI/g 10116 09/23/98 1934 ndg 
Ruthenium· 106, le, Solid 0.2 1 pCl/g 10176 09/23/98 1934 ndg 
Thorlum·231, Activity, Solid 1.5 1 pCl/g 10176 09/23/98 1934 metg 
Thorlum'231, error +/., Solid 1.0 1 pCi/g 10176 09/23/98 1934 ndg 
Thorium'231, HOA, Solid 0.8 1 pCi/g 10176 09/23/98 1934 ndg 
Thorium'231, lc, Solid 0.5 1 pCi/g 10176 09/23/96 1934 mg 
Thorium'232, Solid 0.0 1 pCi/1I 10176 09/23/96 1934 mg 
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m~AB CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RES U L T S 

Job Number: 982529 Date: 12/03/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600793 ATTN: Suzl Jensen 

Customer Sample 10 •. : 042432-003 Date Sampled •••••• : 09/02198 Time Sampled •••.•• : 09:45 Sample Matrix •••.• : Soil I 
Laboratory Sample 10: 982529-3 Date Received ••••• : 09/09/98 Time Received ••..• : 09:00 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS .HOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Thorlum-232, Error +/-, Solid 0.0 1 pCl/g 10176 09/23/98 1934 IIdg 
Thorium- 232, MOA, Sol id 18.7 1 pCi/g 10176 09/23/98 1934 IIIdg 
Thorlun-232, Lc, Solid 0.4 1 pCI/g 10176 09/23/98 1934 IIdg 
Uranlun-235, Activity, Solid 0.2 1 pCI/g 10176 09/23/98 1934 IIdg 
Uranium 235, error +/-, Solid 0.1 1 pCi/g 10176 09/23/98 1934 IIdg 
Uranlum-235, MDA, Sol id 0.1 j 1 pCi/g 10176 09/23/98 1934 IIdg 
Uranlum-235, Lc, Sol id 0.4 1 pCi/g 10176 09/23/98 1934 IIdg 
Uranium-238, Activity, Sol id 9.2 1 pCi/g 10176 09/23/98 1934 IIdg 
Uranlun 238, error +/-, Solid 1.7 1 pCi/g 10176 09/23/98 1934 IIIdg 
Uraniun-238, MDA, Solid 0.9 1 pCi/g 10176 09/23/98 1934 mdg 
Uraniun-238, Lc, Solid 0.4 ko~.·~ 1 pCi/g 10176 09/23/98 1934 mdg 
Zirconlum-95, Activity, Sol id 0.1 ..... 1 pCi/g 10176 09/23/98 1934 mdg 
Zirconiun-95, Error, +/-, Solid 0.1 

., ., ., 
1 pCi/g 10176 09123/98 1934 IIdg 

Zlrconiun-95, MDA, Solid 0.1 1 pCi/g 10176 09123/98 1934 mdg 
Zirconium-95, Lc, Sol id 0.1 1 pCi/g 10176 09/23/98 1934 mdg 

---
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CORE LABORATORIES 

L _________________________ ~--------------------L--A-B--O--R-A--T-O--R--Y----T--E--S-T~ ___ R_E __ S __ U_L __ T_S ___________________________________________________ li 
r- Job Number: 982529 Date: 12/03/98 

I CUSTOMER: Sandia National Laboratory PROJECT: A~/COC-600793 ATTN: Suzi Jensen 
~----------------------------------------------------------------~--~------------------------------~------~----~~--------~--I 

Customer Sample ID •• : 042433-003 
Laboratory Sample ID: 982529-4 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Thorlum-230, Lc, Solid 
Thorium-232, MOA' Solid 
Thorium-232, Lc, Solid 

EPA 901. 1 Gamma Scan (HPGe gamma) 
Actlnium-228, Activity, Sol id 
Actinium-228, 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 
Cerlum·144, Error, +/-, 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 
Chromium-51, Lc, Solid 
Cesium-134, Activity, Solid 
Cesium-134, Error, +/-, Solid 
Cesium-134, MDA, Solid 
Cesium-134, Lc, Solid 
Cesium-137, Activity, Solid 
Ceslum-137, Error, +/-, Solid 
Cesium-137, MDA, Solid 
Ceslum-137, lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT a FLAGS ~" MOL 

0.120 
0.0500 
0.0300 

1.8 - j' 
0.5 
0.1 
0.0 
0.0 
0.3 
0.3 
0.2 
0.4 
0.4 
0.3 
0.2 
0.1- :f 
0.1 
0.0 
0.0 
1.6 
1.2 
0.5 
0.2 
0.1 
0.1 
0.0 
0.1 
0.2 
0.1 
O. I 
O. I l' 
0.3 -
0.2 
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Time Sampled •••••• : 09:52 
Time Received ••... : 09:00 

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 
I 
1 
1 
1 
1 
1 
1 

Sample Matrix ..... : Soil 

UNITS BATCH DATE ANALYZED tECH 

pCi!g 10147 09/28/98 1134 plJ 
pCi/g 10147 09/28/98 1134 pi) 
pCi/g 10147 09/28/98 1134 plJ 

pCi/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 mel; 
pCi!g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi!g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCl/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi!g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 mel; 
pCilg 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCilg 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi!g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCl/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 
pCi/g 10176 09/23/98 1934 melg 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042433·003 
Laboratory Sample 10: 982529·4 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Iron·59, MOA, Solid 
Iron'59, Lc, Solid 
Potasslum·40, Activity, Solid 
Potassium'40, error +1', Solid 
Potassium'40, HOA, Solid 
Potasslum'40, Lc, Solid 
Lead'212, Activity, Solid 
Lead'212, error +1', Solid 
Lead'212, MOA, Solid 
lead'212, lc, Solid 
Lead'214, Activity, Solid 
lead'214, error +1', Solid 
lead'214, MOA, Solid 
Lead'214, Lc, Solid 
Radium-226, Activity, Solid 
Radium'226, Error, +1', Solid 
Radlum'226, MOA, Solid 
Radium-226, Lc, Solid 
Radium'228, Activity, Solid 
Radium'228, Error, +1', Solid 
Radium'228, MOA, Solid 
Radium'228, lc, Solid 
Ruthenium' 103, Activity, Solid 
Ruthenium-l03, Error, +1', Solid 
Ruthenium-l03, MDA, Solid 
Ruthenium' 103, lc, Solid 
Ruthenium' 106, Activity, Solid 
Ruthenium-l06, Error, +1-, Solid 
Ruthenium-l06, MOA, Solid 
Ruthenium-l06, Lc, Solid 
Thorlum'231, Activity, Solid 
Thorium'231, error +1', Solid 
Thorium'231, MOA, Solid 
Thorium'Z31, lc, Solid 
Thorium'232, Solid 

CORE 
LAB 0 RAT 0 R Y T EST RES U L T S 

Date: 12/03/98 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 Time Sampled •••••• : 09:52 
Date Received ••••• : 09/09/98 Time Received ••••• : 09:00 

SAMPLE RESULT ci flAGS 
>i.···

MDl 
> '< .. PQL DILUTION 

0.1 1 
0.0 1 

18.0 1 
3.2 1 
0.5 1 
0.0 1 
1.0 1 
0.2 I 
0.1 1 
0.2 1 
1.1 1 
0.2 1 
O. I 1 
0.1 1 
1.6 1 
0.3 1 
0.0 1 
0.0 1 
1.8 - :r 1 
0.5 1 
0.1 1 
0.0 1 
0.0 1 
0.0 1 
0.0 1 
0.0 1 
2.1 1 
0.7 1 
1.2 I 
0.0 1 
0.8 1 
1.0 1 
1.0 1 
0.4 I 

17.8 I 
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LABORATORIES 

AllN: SUli Jensen 

Sample Matrix ••••• : 5011 

> UNITS BATCK DAlE ANALYZED 

pCi/g 10176 09/23/98 1934 
pCI/g 10176 09/23/98 1934 
pClIg 10176 09/23198 1934 
pCl/g 10176 09/23/98 1934 
pCI/g 10176 09/23/98 1934 
pCi/g 10176 09/23198 1934 
pCI/g 10176 09/23/98 1934 
pCi/g 10176 09/23/98 1934 
pCi/g 10176 09123/98 1934 
pCI/g 10176 09/23/98 1934 
pCi/g 10176 09/23/98 1934 
pCl/g 10176 09/23/98 1934 
pCI/g 10176 09123/98 1934 
pCl/g 10176 09/23/98 1934 
pCI/g 10176 09/23/98 1934 
pCI/g 10176 09123/98 1934 
pCl/g 10176 09/23/98 1934 
pCI/g 10176 09/23/98 1934 
pCl/g 10176 09/23198 1934 
pCl/g 10176 09/23/98 1934 
pCi/g 10176 09/23/98 1934 
pCi/g 10176 09/23/98 1934 
pCI/g 10176 09/23/98 1934 
pCI/g 10176 09/23/98 1934 
pCi/g 10176 09/23/98 1934 
pCi/g 10176 09/23/98 1934 
pCi/g 10176 09/23/98 1934 
pCI/g 10176 09/23/98 1934 
pCI/g 10176 09/23/98 1934 
pCi/g 10176 09/23/98 1934 
pCi/g 10176 09/23/98 1934 
pCilg 10176 09/23/98 1934 
pCi/g 10176 09123/98 1934 
pCi/g 10176 09123/98 1934 
pCi/g 10176 09123/98 1934 

'he .N.,. •••. ..-on. Of "" •• pt'-"IOn. Contl.ne4 In "'" rlfPO't 'f, bllect upon ob.ttvallOft. Ind mll., .. 1 luppi •• d by'''' e"'nl 10, ~ l'cIu,,.,, end conItdent ... .". lhi, 'Ipott hi' ~.n m.II" '10, ''''8'P'I'''IOII\ Of "I"" .... ,n' "'"'lIlt·' ,.1' •••• 01 II •• t .. ,1 r .... '1m.nl 01 eml I ttKl,.,.,II" (.". 

l ......... howt'''." Illume. no r • ....,.,1'bIIIty lind m ..... no .,"anl, 01 r."l .. nI,tron', •• pr ... Of NnpIted, "'0 the ptoduct"nty, plOP" ~r'IIOn., or ptol .. tbIe", .. 01 Int' 011, 0", coal 0' ou.a' mtll.'.' 'Hop.'.y ...... 11 fif ..... "" 10 (()f\,..(hon..,1th .. t.>ft'. ... ",t'. l~pl)l11. U • ..." tit ,.1,." "pnn 1m .", , ... ', .. 

TECit 

IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
lIda 
IIdg 
IIdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 



mD:LAB CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RESULTS 

Job Nunber: 982529 Date: 12/03/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600793 ATTN: Suzl Jensen 

Customer Sample 10 .• : 042433-003 Date Sampled_ ••••• : 09/02/98 Time Sampled .••••• : 09:52 Sample Matrix ••••• : Soil 
Laboratory Sample 10: 982529-4 Date Received ••••• : 09/09/98 Time Received .••.• : 09:00 

TEST MEl MOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS .":' . HDL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Thorlun-232, Error +/-, Solid 60.0 1 pCi/g 10176 09/23/98 1934 mdg 
Thoriun-232, MDA, Solid 71.3 1 pCi/g 10176 09/23/98 1934 mdll 
Thorlun-232, Le, Sol id 0.3 1" 1 pCi/g 10176 09/23/98 1934 mclg 
Uranlun-235, Activity, Solid 0.2 ....... I pCl/g 10176 09/23/98 1934 mdll 
Uranlun 235, error +/-, Solid 0.1 1 pCi/g 10176 09/23/98 1934 mdg 
Uraniun-235, HDA, Solid 0.1 1 pCilg 10176 09/23/98 1934 mdll 
Uraniun-235, Le, Solid 0.3 1 pCl/g 10176 09/23/911 1934 mdll 
Uraniun-238, Activity, Sol id 6.1 1 pCi/g 10176 09/23/911 1934 mdg 
Uraniun 238, error +/-, Solid 4.3 1 pCl/g 10176 09/23/98 1934 mdll 
uranlun-238, "DA, Solid 3.4 1 pCl/g 10176 09/23/98 1934 mdll 
uranlun-238, Lc, Solid 0.4 1 pCl/g 10176 09/23/98 1934 mdll 
Zlrconlun-95, Activity, Solid 0.0 1 pCl/g 10176 09/23/98 1934 mdll 
Zlrconlun-95, Error, +/-, Solid 0.1 1 pCl/g 10176 09/23/98 1934 mdg 
Zlrconlun-95, HDA, Solid 0.1 1 pCI/g 10176 09/23/98 1934 mdg 

Zlrconiun-95, Le, solid 0.1 1 pCl/g 10176 09/23/98 1934 mdll 
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mD:LAB CORE LABORATORIES 
~====================L=A~B~O~R=A~T~O~R=Y=====T=E==S=T=====R=E==S=U==L=T==S======================================~------

Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 .• : 042434·003 
laboratory Sample 10: 982529·5 

TEST METHOD PARAMETER/TEST DESCRIPTION 

EPA 600 3.1.2-3 Sample Preparation, Solid 

CA-GLR-R405 Uranium·234, 215, 238 
Uranium-214, Sol id 
Uranium 214, error +/-, Solid 
Uranium-215, Activity, Sol id 
Uranium 215, error +/-, Solid 
Uranium-238, Activity, Solid 
Uranium 218, error +/., Solid 
Uranium-214, MDA, Sol id 
Uranium-214, lc, Solid 
Uranium-215, MDA, Solid 
Uranium-215, lc, Solid 
Uranium-218, MDA, Solid 
Uranium-218, lc, Solid 

CA-GLR 5.0R4 Thor i um- 228, 230, 232 
Thorium-228, Sol id 
Thorium-230, Solid 
Thorium-232, Sol id 
Thorium-228, Error +/-, Solid 
Thorlum-230, Error +/-, Solid 
Thorlum-232, Error +/-, Solid 
Thorium-228, MOA, Solid 
Thorium-228, lc, Solid 
Thorlum-210, MOA, Solid 
Thorlum-230, le, Solid 
Thorlum-232, MOA, Solid 
Thorlum-232, le, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Aetinlum-228, Activity, Solid 
Aetlnlum-228, error +/-, Solid 
Aetinlum-228, MOA, Solid 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT o flAGS MOL 

Complete 

1.00 
0.370 
0.0900 
0.0800 
2.15 
0.490 
0.0600 
0.0500 
0.0400 
0.0300 
0.0600 
0.0500 

0.870 
- f~ 0.950 -

1.74 
0.480 
0.390 
0.570 
0.0200 
0.0100 
0.130 
0.110 
0.0500 
0.0300 

1.8 -1 
0.4 
0.1 
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Date: 10/07/98 

Time Sampled •••••• : 10:00 
Time Received •..•• : 09:00 

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 

ATTN: Suti Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

10204 09/01/98 0800 

pCi/g 10123 09/22198 1313 
pCi/g 10123 09/22198 1313 
pCi/g 10123 09/22198 1333 
pCilg 10123 09/22198 1333 
pCi/g 10123 09/22198 1313 
pci/g 10123 09/22198 1333 
pCi/g 10123 09/22198 1313 
pCi/g 10123 09/22198 1311 
pCi/g 10123 09/22198 1313 
pCilg 10121 09/22198 1311 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 

pCi/g 10147 09/28/98 1134 
pCilg 10147 09/28/98 1134 
pCI/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCilg 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pci/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 

pci/g 10176 09/23/98 2036 
pci/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 

TEr 

pi J 

pi J 
pi J 
pi J 
plj 
pi J 

pi J 
plj 
plj 
pi 
pi 
pi 
pi 

pi 
pi 
pi 
pi 
pi 
pi 
pi 
pi 
pi 
pi 
pi 
pi 

md, 
md, 
md, 



I ~VllliLlII~ I CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RES U l T S 

Job Nunber: 982529 Date: 10/07198 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600793 ATTN: Sut I Montano 

Customer Sample 10 •• : 042434-003 Date Sampled •••••• : 09/02/98 Time Sampled •••••• : 10:00 Sample Matrix ••••• : Soli 
laboratory Sample 10: 982529-5 Date Received ••••• : 09/09/98 Time Received •.••• : 09:00 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q flAGS MDL PQl DILUTION UNITS BATCH DATE ANALYZED TECH 

Actinium-228, lc, Solid 0_0 1 pCi/g 10176 09/2]/98 20]6 Ifdg 
Americium-241, Activity, Solid 0.0 1 pCi/g 10176 09/23/98 2036 mdg 
Americium-241, error +/-, Solid 0.1 1 pCi/g 10176 09/23/98 20]6 mdg 
Americium-241, MOA, Solid 0.1 1 pCi/g 10176 09/2]/98 20]6 IIdg 
Americium-241, lc, Solid 0.3 1 pCi/9 10176 09/2]/98 20]6 mdg 
Cerlum-144, Activity, Solid 0.2 1 pCi/g 10176 09/2]/98 20]6 IIdg 
Cerium-144, Error, +1-, Solid 0.8 1 pCi/g 10176 09/2]/98 20]6 mdg 
Cerium-144, MOA, Solid 0.4 1 pCi/9 10176 09/2]/911 20]6 IIdg 
Cerlum-144, lc, Solid 0.4 1 pCi/9 10176 09/2]/98 20]6 mdg 
Cobalt-60, Activity, Solid 0.6 -.1 1 pCi/g 10176 0912]/98 20]6 mdg 
Cobalt-60, Error, +1-, Solid 0.] 1 pCi/g 10176 09123/98 2036 mdg 
Cobalt-60, MOA, Solid 0.1 1 pCilg 10176 0912]/911 20]6 mdg 
Cobalt-60, lc, Solid 0.1 1 pCi/9 10176 09/2]/98 20]6 mdg 
Chromium-51, Activity, Sol id 0.0 1 pCi/g 10176 09/2]/98 20]6 mdg 
Chromium-51, Error, +1-, Solid 0.0 1 pCi/g 10176 09/2]/98 20]6 mdg 
chromium-51, MOA, Solid 0.2 1 pCi/9 10176 0912]198 20]6 mdg 
Chromium-51, lc, Solid 0.1 1 pCi/9 10176 09/2]/98 20]6 mdg 
Cesium-134, Activity, Solid 0.0 1 pCi/9 10176 0912]/98 20]6 mdg 
Cesium-1]4, Error, +/-, Solid 0.0 1 pCi/g 10176 0912]/98 20]6 mdg 
Ceslum-1]4, MOA, Solid 0.1 1 pCIIg 10176 0912]/911 20]6 mdg 
Cesium-l]4, lc, Solid 0.2 1 pCl/g 10176 0912]/98 20]6 mdg 
Cesium-1]7, Activity, Solid 0.4 1 pCi/g 10176 0912]/98 20]6 mdg 
Ceslum-l]7, Error, +/-, Solid 0.2 1 pCi/g 10176 0912]/911 20]6 mdg 
Cesium-137, MOA, Solid 0.1 1 pCi/9 10176 09123/98 2036 mdg 
Ceslum·137, lc, Solid 0.2 l' 1 pCi/9 10176 09123/911 20]6 mdg 
Iron-59, Activity, Solid 1. 1 ~ 1 pCi/9 10176 09/23/98 20]6 mdg 
Iron-59, Error, +/-, Solid 0.] 1 pCi/g 10176 09/2]/98 20]6 mdg 
Iron-59, MDA, Solid 0.1 1 pCi/g 10176 09/2]/98 20]6 mdg 
Iron-59, lc, Solid 0.0 1 pCi/g 10176 09/2]/98 20]6 mdg 
Potassfum-40, Activity, Solid ]0.0 1 pCi/g 10176 09123/98 2036 mdg 
potassium-40, error +/-, Solid 3.8 1 pCi/g 10176 09/2]/98 2036 mdg 
Potasslum-40, MOA, Solid 0.4 1 pCi/g 10176 09123/98 2036 mdg 
Potassium-40, Lc, Solid 0.0 1 pCi/g 10176 09/23/98 2036 mdg 
lead-212, Activity, Solid 1.1 1 pCi/9 10176 09123/98 2036 mdg 
Lead-212, error +'-, Solid 0.2 1 pCilg 10176 09123/98 20]6 mdg 
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m~AB CORE LABORATORIES 
L ABO R A TOR Y T EST RES U L T S 

Job NLmber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600793 ATTN: Suz I MonUno 

Customer Sample 10 •• : 042434-003 Date Sampled .••••• : 09/02/98 Time Sampled •.•••. : 10:00 Sample Matrix ••••• : Soli 
laboratory Sample ID: 982529-5 Date Received .•••• : 09/09/98 Time Received ..•.• : 09:00 

lEST METHOD PARAMETER/TEST OESCRIPTION SAMPLE RESULT o FLAGS MOL POL OILUTION UNITS BATCH DATE ANALYZED TECH 

lead-212, MDA, Solid 0.1 1 pCi/g 10176 09/23/98 2036 III1g 
lead-21Z, lc, Sol id 0.2 1 pCi/g 10176 09/23/98 2036 III1g 
lead· 21ft, Activity, Solid 2.ft 1 pCi/g 10176 09/23/98 2036 IIIfg 
lead-21ft, error ./-, Solid 0.6 1 pCi/g 10176 09/23/98 2036 IIIdg 
lead-21ft, MOA, Solid 0_2 1 pCilg 10176 09/23/98 2036 IIIfg 
lead-214, lc, Solid 0_2 1 pCi/g 10176 09/23/98 2036 IIIdg 
Radium-226, Activity, Solid 1.4 1 pCi/g 10176 09/23/98 2036 III1g 
Radium-226, Error, ./-, Solid 0_5 1 pCi/g 10176 09/23/98 2036 IIIdg 
Radium'226, MOA, Solid 0_2 1 pCilg 10176 09/23/98 2036 IIIdg 
Radium-226, lc, Solid 0.2 j 1 pCi/g 10176 09/23/98 2036 IIIdg 
Radium-228, Activity, Solid 1.8- 1 pCilg 10176 09/23/98 2036 IIIdg 
Radium-228, Error, ./', Solid 0_4 1 pCi/g 10176 09/23/98 2036 IIIdg 
Radium-228, MOA, Solid 0_1 1 pCilg 10176 09/23/98 2036 IIIdg 
Radium-228, lc, Solid 0_0 1 pCi/g 10176 09123/98 2036 mdg 
Ruthenium-l03, Activity, Solid 0_1 1 pCl/g 10176 09/23/98 2036 IIIdg 
Ruthenium' 103, Error, ./-, Solid 0_0 1 pCi/g 10176 09/23/98 2036 III1g 
Ruthenlum-l03, MOA, Solid 0_0 1 pCi/g 10176 09/23/98 2036 IIIdg 
Ruthenium-l03, lc, Solid 0_0 1 pCi/g 10176 09123198 2036 mdg 
Ruthenium-l06, Activity, Solid 2.0 1 pCi/g 10176 09123/98 2036 IIIfg 
Ruthenium-l06, Error, +/-, Solid 1.5 1 pCilg 10176 09123/98 2036 mdg 
Ruthenium' 106, MDA, Solid 1.2 1 pCi/g 10176 09/23/98 2036 mdg 
Ruthenium-l06, le, Solid 0.2 1 pCi/g 10176 09/23/98 2036 mdg 

Thorlum-231, Activity, Solid 0.9 1 pCi/g 10176 09/23/98 2036 IIIdg 
Thorlum-231, error +/', Solid 0.6 1 pCilg 10176 09123/98 2036 IIIdg 
Thorium-231, HOA, Solid 0.7 1 pCi/g 10176 09/23/98 2036 mdg 
Thorlum-23t, lc, Solid 0_4 1 pCi/g 10176 09123/98 2036 mdg 
Thorlum-232, Solid 0.7 1 pCi/g 10176 09123/98 2036 IIIdg 
Thorlum-232, Error +/-, Solid 9.7 1 pCi/g 10176 09/23/98 2036 IIIdg 
Thorlum-232, HOA, Solid 15.8 1 pCi/g 10176 09/23/98 2036 mdg 
Thorlum-232, lc, Solid 0.3 1 pCi/g 10176 09123/98 2036 IIIdg 
Uranlum'235, Activity, Solid 0.2 -:r 1 pCi/g 10176 09/23/98 2036 mdg 
Uranium 235, error +/-, Solid 0.1 1 pCi/g 10176 09/23/98 2036 mdg 
Uranium-235, MOA, Solid 0.1 1 pCi/g 10176 09/23/98 2036 Illig 
Uranlum-215, lc, Solid 0.4 1 pCilg 10176 09/23/98 2036 Illig 
Uranium'238, Activity, Solid 7.4 1 pCi/g 10176 09/23/98 2036 Illig 
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Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 0424]4-00] 
laboratory Sample 10: 982529-5 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Uranium 2]8, error +1-, Solid 
Uranlum'238, MOA, Solid 
Uranium-2]8, lc, Solid 
Zlrconlum-95, Activity, Solid 
Zlrconlum-95, Error, +/-, Solid 
Zlrconlum'95, MOA, Solid 
Zirconium-95, lc, Solid 

CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U L T S 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09109/98 

SAMPLE RESULT a FLAGS MDl 

3.0 
1.6 
0.6 
0.0 
0.0 
0.1 
0.0 
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Date: 10/07198 

Time Sampled •••••• : 10:00 
Time Received ••••• : 09:00 

pal DILUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10176 09/23/98 2036 
pClIg 10176 09/2]/98 2036 
pClIg 10176 09/2]/98 20]6 
pCl/g 10176 09/23/98 2036 
pClIg 10176 09/2]/98 2036 
pClIg 10176 09/23/98 2036 
pClIg 10176 09/23/98 2036 

, .. .....,... ......... ....,......,...UInIM....., ..... ttIfIO't .... todl4JOl" ................ fh,;lfftfl ... Su, ...... '" ... c-."",,,,,,, .~encf~UM ... '..".."' ...... onrn; .. .., "oe ... ,..," .. '." ...... \ ... ~ ••• ,,, •• tfId'''p'ftt4',.I It'" N"~ of (or. t M' ...... " ... Cnr • 
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TEC 

IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 



Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 .. : 042435·003 
Laboratory Sample 10: 982529·6 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Thorium'230, lc, Solid 
Thorium-232, MDA, Sol id 
Thorium-232, Le, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium'228, Activity, Sol id 
Actinium'228, error +/-, Solid 
Actinium-228, MOA, Solid 
Actinium'228, Lc, Sol id 
Americium'241, Activity, Solid 
Americium-241, error +/-, Solid 
Americium'241, HOA, Solid 
Americium-241, lc, Sol id 
Cerium-'44, Activity, Solid 
cerium-144, Error, +/-, Solid 
Cerium-144, MOA, Solid 
Cerlum-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, MOA, Solid 
Chromium-51, Lc, Solid 
Ceslum-'34, Activity, Solid 
Cesium-134, Error, +/-, Solid 
Cesium-134, HOA, Solid 
Ceslun-134, Lc, Solid 
Cesiun-137, Activity, Solid 
Cesiun-137, Error, +/-, Solid 
Cesiun-137, HOA, Solid 
Cesiun-137, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 

CORE LABORATORIES 
lAB a RAT a R Y T EST RES U l T S 

SAMPLE 

PROJECT: AR/COC-600793 

Date Sampled .••••• : 09/02/98 
Date Received ••••• : 09/09/98 

RESULT o FLAGS MOL .. 

0.110 
0.0500 
0.0300 

1.4 - :( 
0.8 
0.4 
0.1 
0.0 
0.0 
0.2 
0.2 
0.5 
0.5 
0.3 
0.3 
0.3 -1" 
0.1 
0.0 
0.0 
1.5 
0.8 
0.3 
0.1 
0.3 
0.1 
0.0 
0.0 
0.5 
0.1 
0.0 
0.0 5 
0.0-
0.0 
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Date: 12/03/98 

Time Sampled ••••.. : 10:05 
Time Received ...•. : 09:00 

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 
1 
1 

.-----

ATTN: Suzl Jensen 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCilg 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 

pCi/g 10176 09!Z3/98 2036 
pCi/g 10176 09!Z3/98 2036 
pCi/g 10176 09!Z3/98 2036 
pCi/g 10176 09!Z3/98 2036 
pCi/g 10176 09!Z3/98 2036 
pCi/g 10176 09!Z3/98 2036 
pCi/g 10176 09!Z3/98 2036 
pCl/g 10176 09!Z3/98 2036 
pCl/g 10176 09!Z3/98 2036 
pCi/g 10176 09!Z3/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCI/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10'76 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCl/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
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TECH 

pi J 
plJ 
plJ 

mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 



Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042435-003 
laboratory Sample 10: 982529-6 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Iron-59, MDA, Solid 
Iron-59, Lc, Solid 
Potassium-40, Activity, Solid 
Potassium-40, error +1-, Solid 
Potasslum-40, MDA, Solid 
Pota5sium-40, lc, Solid 
Lead-212, Activity, Solid 
Lead-212, error +1-, Solid 
lead-212, MDA, Solid 
lead-212, le, Solid 
lead-214, Activity, Solid 
lead-214, error +1-, Solid 
lead-214, MDA, Solid 
lead-214, lc, Solid 
Radium-226, Activity, Solid 
Radium-226, Error, +1-, Solid 
Radium-226, MDA, Solid 
Radium-226, lc, Solid 
Radlum-228, Activity, Solid 
Radlum-228, Error, +1-, Solid 
Radium-228, MDA, Solid 
Radium-228, Le, Solid 
Ruthenium-l03, Activity, Solid 
Ruthenlum-l03, Error, +1-, Solid 
Ruthenium-l03, "DA, Solid 
Ruthenlum-l03, lc, Solid 
Ruthenlum-l06, Activity, Solid 
Ruthenium-l06, Error, +1-, Solid 
Ruthenium-l06, MDA, Solid 
Ruthenium-l06, lc, Solid 
Thorium-231, Activity, Solid 
Thorium-231, error +/-, Solid 
Thorium-231, MDA, Solid 
Thorium-231, lc, Sol id 
Thorium-232, Solid 

CORE 
lAB 0 RAT 0 R Y T EST RES U l T S 

Date: 12/03/98 

PROJECT: AR/COC-600793 

Date Sampled ••• _ •• : 09/02/98 Time Sampled ••••.• : 10:05 
Date Received ••• _.: 09/09/98 Time Received •••.• : 09:00 

SAMPLE RESULT o FLAGS } .•.... MOL POL DILUTION 

0.1 1 
0.0 1 

25.6 1 
3.9 1 
0_5 1 
0_0 1 
0.9 1 
0.2 , 
0.1 1 
0.2 1 
1.2 1 
0.5 1 
0.2 1 
0.3 1 
1.4 1 
0.3 1 
0.0 1 
0.0 f 1 
1.4- 1 
0.8 1 
0.4 1 
0.1 1 
0.2 1 
0.2 1 
0.1 1 
0.2 1 
1.8 1 
0.7 1 
1.1 1 
0.0 1 
1.2 1 
1.1 1 
0.8 1 
0.4 1 
0.0 1 
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LABORATORIES 

ATTN: Sui! Jensen 

Sample M.trlx ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10176 09/23/98 2036 
pCI/g 10176 09/23198 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCl/g 10176 09/23/98 2036 
pCI/g 10176 09/23198 2036 
pCltg 10176 09/23/98 2036 
pCl/g 10176 09/23/98 2036 
pCl/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/9 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCl/g 10176 09/23198 2036 
pCi/g 10176 09/23/98 2036 
pCI/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCI/g 10176 09/23/98 2036 
pClIg 10116 09/23198 2036 
pCl/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCl/g 10176 09/23/98 2016 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCl/g 10176 09/23/98 2036 
pCl/g 10176 09123198 2036 
pCi/9 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCI/g 10176 09/23/98 2036 
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TECH 

IIIdg 
mdg 
mdg 
IIIdg 
IIIdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
!ldg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042435-003 
Laboratory Sample 10: 982529-6 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Thorium'232, Error +/., Solid 
Thorium-232, MDA, Sol id 
Thorium'232, Lc, Sol id 
Uranium'235, Activity, Solid 
Uranium 235, error +/., Solid 
Uranium-235, MDA, Solid 
Uranlum'235, Lc, Sol id 
Uranium'238, Activity, Sol id 
Uranium 238, error +/., Solid 
uranium'238, MDA, Sol id 
Uranium-238, Lc, Solid 
Zirconlum-95, Activity, Sol id 
Zirconlum-95, Error, +/-, Sol id 
Zirconium-95, MDA, Sol id 
Zirconium-95, Lc, Solid 

CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RES U L T S 

PROJECT: AR/COC-600793 

Date Sampled •••••. : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT Q FLAGS MOL' 

0.0 
51.3 
0.2 
0.2 -:f 
0.1 
0.1 
0.3 
2.4 
4.2 
3.8 
0.4 
0.3 
0.1 
0.0 
0.0 
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Date: 12/03/98 

Time Sampled ••...• : 10:05 
Time Received ••..• : 09:00 

PQL DILUTION 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 , 
1 
1 

ATTN: Suzt Jensen 

Sample Matrix •••.• : Soil 

UNITS BATCH DATE ANALYZED 

pCl/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCl/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCl/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 
pCl/g 10176 09/23/98 2036 
pCi/g 10176 09/23/98 2036 

TeCH 

mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042436-003 
Laboratory Sample 10: 982529-7 

TEST HETHOO PARAMETER/TEST DESCRIPTION 

EPA 600 3.1.2-3 Sample Preparation, Solid 

CA-GLR-R405 Uranium-234, 235, 238 
Uranium-234, Solid 

CA·GLR 5.0R4 

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, MDA, Solid 
Uranium-238, lc, Solid 

Thorium-228, 230, 232 
Thorium-228, Solid 
Thorium-230, Solid 
Thorium-232, Solid 
Thorlum-228, Error +/-, Solid 
Thorlum-230, Error +/-, Solid 
Thorlum-232, Error +/-, Solid 
Thorlum-228, MDA, Solid 
Thorlum-228, Le, Solid 
Thorlum-230, HDA, Solid 
Thorlum-230, Le, Solid 
Thorlum-232, HDA, Solid 
Thorium-232, Le, Solid 

Gamma Scan (HPGe gamma) 
Aetinium-228, Activity, Solid 
Aetlnium-228, error +/-, Solid 
Aetlnlum-228, MOA, Solid 

CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

Date: 10/07/98 

PROJECT: AR/COC-600793 ATTN: SUII Montano 

Date Sampled •••••• : 09/02198 Time Sampled •••••• : 10: 12 Sample Matrix ••••• : Soli 
Date Received .•••• : 09/09/98 Time Received .•••• : 09:00 

SAMPLE RESULT o FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Complete 1 10204 09/01/98 0800 plJ 

0.870 1 pCi/g 10123 09122198 1333 plJ 
0.430 1 pCilg 10123 09122198 1333 plJ 
0.0500 1 pCi/g 10123 09122198 1333 plJ 
0.0600 1 pCi/g 10123 09122198 1333 pi J 
2.11 1 pCi/g 10123 09122198 1331 plj 
0.480 1 pCl/g 1012] 09122198 13]1 p\j 
0.0600 1 pCi/g 10123 09/22198 1333 plj 
0.0500 1 pCi/g 10123 09122/98 1311 plj 
0.0400 1 pCi/g 10123 09122198 1331 pi! 
0.0300 1 pCi/g 10123 09122198 1333 plJ 
0.0500 1 pCi/g 10121 09122198 1133 ptJ 
0.0400 1 pCl/g 10123 09/22/98 13]3 plJ 

1.08 j"~ 1 pCi/g 10147 09128/98 1134 plJ 
1.09- 1 pCi/g 10147 09128/98 1134 plj 
0.650 1 pCi/g 10147 09128/98 1114 pi! 
0.310 1 pCi/g 10147 09/28/98 1134 plJ 
0.450 1 pCi/g 10147 09128/98 1134 plj 
0.310 1 pCi/g 10147 09128/98 1134 pi! 
0.0200 1 pCi/g 10147 09/28/98 1134 pi J 
0.0100 1 pCi/g 10147 09128/98 1134 plJ 
0.140 1 pCi/g 10147 09128/98 1134 plj 
0.120 1 pCi/g 10147 09128/98 1134 plj 
0.0500 1 pCi/g 10147 09128/98 1134 plj 
0.0300 1 pCi/g 10147 09128/98 1134 plj 

1.0 -S" 1 pCi/g 10176 09/23/98 2137 ndg 
0.3 1 pCi/g 10176 09123/98 2137 ndg 
0.1 1 pCi/g 10176 09123/98 2137 ndg 
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Job Number: 962529 

CUSTOMER: sandia National laboratory 

Customer Sample 10 •• : 042436-003 
laboratory Sample 10: 982529-7 

PARAMETER/TEST DESCRIPTION 

Actinlum-228, lc, Solid 
Americium-241, Activity, Solid 
Americium-241, error +/-, Solid 
Americlum-241, MOA, Solid 
Amerirlum-241, lc, Solid 
Cerlum-144, Activity, Solid 
Cerlum-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, MDA, Solid 
Chromium-51, lc, Solid 
Ceslum-134, Activity, Solid 
Ceslum-134, Error, +/-, Solid 
Cesium-134, MOA, Solid 
Cesium-134, lc, Solid 
Cesium-137, Activity, Solid 
cesium-137, Error, +/-, Solid 
Ceslum-ll7, MOA, Solid 
Cesium-137, lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 
Iron-59, MOA, 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 

CORE 
lAB 0 RAT 0 R Y T EST RES U l T S 

Date: 10/07198 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02198 Time Sampled .• _ ••• : 10: 12 
Date Received ••••• : 09/09/98 Time Received ••••• : 09:00 

SAMPLE RESULT o FLAGS MOL POL DILUTION 

0.0 1 
0.0 1 
0.0 1 
0.1 1 
0.4 1 
0.1 1 
0.3 1 
0.3 I 
0.3 1 
0.1 -! 1 
0.1 1 
0.1 1 
0.1 1 
0.7 1 
0.8 1 
0.7 1 
0.3 1 
0.2 1 
0.2 1 
0.1 1 
0.2 1 
0.6 1 
0.2 1 
0.1 1 
0.2 1 
0.2 - :f 1 
0.1 1 
0.0 1 
0.0 1 

26.7 1 
3.4 1 
0.4 1 
0.0 1 
1.0 1 
0.2 1 
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LABORATORIES 

ATTN: SUII Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCI/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCI/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCI/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCI/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCI/g 10176 09/23/98 2137 
pCl/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCl/g 10176 09/2J/98 2137 
pCI/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/96 2137 
pCI/g 10176 09123/96 2137 

'I_ ~. ~ 01 ......,.. ........ ~ 1ft'" ,~ ... bA .... &4Jd" ""'''''''1Oft1 .nd malctt .... ",,1fIhrd II., " .. c",,", lot wtll(Ma 'I~ _lid cant ...... .,.. "'" leport he. bM'n mA<kt Tho ",Ie.",.' .• '"'''' ()I opon""", •• po ••• no1'''P fI
'W ..... ". t .... 1 ""."...... d r:0I1 I.t ..... "" .. ".. f.'''S 

.-
labor .............. aNWMI no • ........,.., end ....... no _f"", 01' ' .... tenI.tot.. "P"" Of ~ •• t to _ .. ",udI.rtIW'll, . .,,~ .,.... ........ Of ,..01 ........... 01 -nr.t. p. to. ... 01 01'_ m'ne'" p'OC""'Y ••• 01' •• 'tnd '" rnn"..ho'" .,,1'1 "'''(1'1 •• " ... ,~ 01 u.nd Of ,.1 . ..., ." ... ,., I", .'" .. ,n,'''' ..... ..... 

TECH 

IIIdg 
IIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
nrlg 
melg 
mdg 
mdg 
mdg 
nrlg 
melg 
melg 
melg 



Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042436-003 
Laboratory Sample 10: 982529-7 

TEST METHOO PARAMETER/TEST DESCRIPTION 

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, MDA, Solid 
Radium-226, lc, Solid 
Radium-228, Activity, Solid 
Radium-228, Error, +/-, Solid 
Radium-228, MDA, Solid 
Radium-228, lc, Solid 
Ruthenium-l0], Activity, Solid 
Rutheni.um-l03, Error, +/-, Sol id 
Ruthenium-l03, MOA, Solid 
Ruthenlum-l03, lc, Solid 
Ruthenium-l06, Activity, Solid 
Ruthenium-l06, Error, +/-, Solid 
Ruthenium-l06, MOA, Solid 
Ruthenium-l06, lc, Solid 
Thorium-231, Activity, Solid 
Thorlum-231, error +/-, Solid 
Thorium-231, MDA, Solid 
Thorlum-231, Lc, Solid 
Thorlum-232, Solid 
Thorlum-232, Error +/-, Solid 
Thorium-232, MOA, Solid 
Thorlum-232, Lc, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error +/-, Solid 
Uranlum-235, MOA, Solid 
uranlum-235, Lc, Solid 
Uranium-238, Activity, Solid 

CORE 
lAB 0 RAT 0 R Y T EST RES U l T S 

Date: 10/07/98 

PROJECT: AR/COC-600793 

Date Sampled_ ••• _.: 09/02/98 Time Sampled •••••. : 10:12 
Date Received ••••• : 09/09/98 Time Received ••••. : 09:00 

SAMPLE RESULT Q FLAGS MOL POL DILUTION 

0.1 1 
0.] 1 
1.6 I 
0.4 I 
0.2 I 
0.2 1 
1.7 I 
0.4 1 
0.2 I 
0.2 I 
1.0-:1'" 1 
0.3 1 
0.1 I 
0.0 I 
0.2 1 
0.1 1 
O. I I 
0.2 1 
4.4 1 
2.8 1 
1.6 1 
0.2 1 
0.7 1 
0.6 , 
0.7 1 
0.4 1 

88.9 1 
56.0 1 
22.8 I 
0.5 ~ 1 
0.2 - I 
0.1 1 
0.1 1 
0.4 1 
7.9 1 
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LABORATORIES 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soli 

UNITS BATCH DATE ANALYZED TECH 

pCi/g 10176 09/23/98 2137 IIrlg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23/98 2137 tndg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/2]/98 2137 IIdg 
pCi/g 10176 09/2]/98 2137 IIdg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/2]/98 2137 IIdg 
pCi/g 10176 09/23/98 2137 IIdg 
pCl/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23/98 2137 IIrlg 
pCi/g 10176 09/23/98 2137 tndg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23198 2137 IIdg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23198 2137 IIdg 
pCilg 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23/98 2131 IIdg 
pCi/g 10176 09/23/98 2137 IIdg 
pCl/g 10176 09/23198 2137 IIdg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23/98 2137 IIdg 
pCi/g 10176 09/23/98 2131 IIdg 
pCi/g 10176 09/23/98 2137 Illig 
pCi/g 10176 09/23196 2137 Illig 
pCi/g 10176 09/23/98 2137 IIdg 
pCilg 10176 09/23/98 2137 Illig 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042436-003 
laboratory Sample 10: 982529-7 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Uranium 238, error +/-, Solid 
Uranium-238, MDA, Solid 
Uranium-238, lc, Solid 
Zlrconlum-95, Activity, Solid 
Zlrconlum-95, Error, +/-, Solid 
Zirconium-95, MDA, Solid 
Zirconium-95, lc, Solid 

CORE LABORATORIES 
L A 9 0 RAT 0 R Y T EST RESULTS 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT o FLAGS MOL 

2_4 
1.3 
0.6 
0.3 
0.1 
0.0 
0.0 

Page ]0 

Date: 10/07/98 

Time Sampled •••••• : 10:12 
Time Received ••••• : 09:00 

POL DILUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: Suzl Montano 

sampte Matrl~ ••••• : Solt 

UNITS BATCH DATE ANALYZED 

pCi/g 10116 09/2]/911 21]1 
pCi/g 10116 09/23/98 21]1 
pCi/g 10176 09/23/911 21]1 
pCi/g 10116 09/23/911 21]1 
pCi/g 10116 09/2]/911 21]1 
pCi/g 10116 09/2]/911 2131 
pCi/g 10116 09/23/911 2131 

The ................... Of ............................. ,....". .,. be .... "*'....,... .... lind "","'1111 supp..d bJ ... denlior ...... ~ ... c:anIdIIInI_ ......... ,..... hII. boon "",d4t , .. lMOfp'et.ltonn. Of opnIOI" •• pt.,IM" ' •• ..,.. the be.'''~ 01 en.. lahnolll'f)f'" elM' 

~""_ ................... ~ ............ no ... .., ....................... or knpIIod,., to .. oroduclMly. "opel ..,., ......... II'G' ........... 01 ., .. , .... 'toe! QI' ~ mw.eI. 'PIOC"Of1y ... 0' .. and. WI ~onne<:l..,., •• '" ..... 0<" .uctll~ .. u-.d ()I' '1144.1P'l" to. en, ",.no - ........ ..-.. 

TECH 

IIIdg 
IIIdg 
IIIdg 
lid, 
tIIdg 
tIIdg 
tIIdg 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042437-003 
Laboratory Sample 10: 982S29-8 

TEST METHOD PARAMETER/TEST DESCRIPTION 

EPA 600 3.1.2-3 Sample Preparation, Solid 

CA-GLR-R40S Uranlum-234, 23S, 238 
Uranlum-234, Solid 
Uranium 234, error +/-, Solid 
Uranium-23S, Activity, Sol id 
Uranium 23S, error +/-, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error +/-, Solid 
Uranium-234, MDA, Sol id 
Uranium-234, Lc, Sol id 
Uranium-23S, MDA, Sol id 
Uranium-235, Lc, Sol id 
Uranium-238, MDA, Sol id 
Uranium-238, Lc, Sol id 

CA-GLR 5.0R4 Thorium-228, 230, 232 
Thorium-228, Sol id 
Thorlum-230, Sol id 
Thorium-232, Solid 
Thorium-228, Error +/-, Solid 
Thorlum-230, Error +/-, Solid 
Thorlum-232, Error +/-, Solid 
Thorium-228, MOA, Solid 
Thorlum-228, Lc, Solid 
Thorlum-230, MOA, Solid 
Thorlum-230, Lc, Solid 
Thorlum-232, MOA, Solid 
Thorlum-232, Lc, Solid 

EPA 901. 1 Gamma Scan (HPGe gamma) 
Actlnlum-228, Activity, Solid 
Actlnlum-228, error +/-, Solid 
Actlnlum-228, MDA, Solid 

CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RESULTS 

PROJECT: AR/COC-600793 

Date Sampled .••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT o flAGS MOL 

Complete 

1.31 :r 
0.300 
0.0600 
0.0700 
2.S8 - --:f 
0.560 
0.0600 
O.OSOO 
0.0400 
0.0300 
0.0600 
0.0500 

0.750 
_~j"6-0.780 -

1.08 
0.290 
0.330 
0.380 
0.0200 
0.0100 
0.110 
0.100 
0.0400 
0.0300 

1.7-! 
0.4 
0.1 
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Date: 10/07/98 

Time Sampled .••••. : 10:17 
Time Received .•••• : 09:00 

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 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

10204 09/01198 0800 

pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCilg 10123 09/22/98 1333 
pCilg 10123 09/22/98 1333 
pCt/g 10123 09/22/98 1333 
pCt/g 10123 09/22/98 1333 
pCt/g 10123 09/22/98 1333 

pCi/g 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 

pCi/g 10176 09/23/98 2137 
pCi/9 10176 09/23/98 2117 
pCi/9 10176 09/23/98 2117 

TECH 

plJ 

plJ 
plJ 
plj 
plj 
pi J 
plJ 
plJ 
plJ 
plj 
plj 
plj 
plJ 

plj 
pi J 
plJ 
plJ 
plJ 
ptj 
ptj 
plJ 
plj 
plj 
ptj 
plj 

mdg 
mdg 
mdg 



Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample ID •• : 042437-003 
Laboratory Sample ID: 982529-8 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Actinlum-228, Lc, Solid 
Amerlclum-241, Activity, Solid 
Amerlcium-241, error +/., Solid 
Amerlcium-241, MDA, Solid 
Amerlcium-241, Lc, Solid 
Cerium-144, Activity, Solid 
Cerium-144, Error, +/-, Sol id 
Cerium-144, MDA, Solid 
Cerlum-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 
Chromium-51, Lc, Solid 
Ceslum-134, Activity, Solid 
Cesium-134, Error, +/-, Solid 
Cesium-134, MDA, Solid 
Cesium-134, lc, Solid 
Cesium-137, Activity, Solid 
Ceslum-137, Error, +/., Solid 
Ceslum-ll7, MOA, Solid 
Cesium-137, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 
Iron-59, MOA, Solid 
Iron-59, Lc, Solid 
Potasslum-40, Activity, Solid 
Potassium-40, error +/., Solid 
Potasslum-40, MOA, Solid 
Potasslum-40, Lc, Solid 
Lead-212, Activity, Solid 
Lead-212, error +/., Solid 

CORE 
lAB 0 RAT 0 R Y T EST RES U l T S 

Date: 10/07198 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 Time Sampled •••••• : 10:17 
Date Received ••••• : 09/09/98 Time Received ••••• : 09:00 

SAMPLE RESULT o FLAGS MDL POL DILUTION 

0.0 1 
0.2 1 
0.3 1 
0.3 1 
0.3 1 
0.8 1 
0.6 1 
0.3 1 
0.3 1 
0.0 -~ 1 
0.0 1 
0.1 1 
0.0 1 
0.1 1 
0.3 1 
0.3 1 
0.1 1 
0.0 1 
0.1 1 
0.1 1 
0.1 1 
0.2 1 
0.1 1 
0.0 1 
0.0 j' 1 
0.6 - 1 
0.2 1 
0.1 1 
0.0 1 

24.3 1 
3.6 1 
0.5 1 
0.0 1 
0.8 1 
0.2 1 
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LABORATORIES 

ATTN: SUI I MonUno 

Sample Matrlll ••••• : Soli 

UNITS BATCH DATE ANALYZED 

pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCI/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCI/g 10176 09/23/96 2137 
pCi/g 10176 09/23/98 2137 
pCI/g 10176 09/23/98 2137 
pCl/g 10176 09/23/98 2137 
pCI/g 10176 09/23/98 2137 
pCilg 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCI/g 10176 09/23/98 2137 
pCltg 10176 09/23/98 2137 
pCI/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCI/g 10176 09/23/98 2137 
pCi/g 10176 09123/98 2137 
pCl/g 10176 09/23/98 2137 
pCI/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCI/g 10176 09123/98 2137 
pCi/g 10176 09123/98 2137 
pCi/g 10176 09/23/98 2137 
pCl/g 10176 09/23/911 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCI/g 10176 09/23/98 2137 
pCI/g 10176 09/23198 2137 
pCI/g 10176 09/23/911 2137 
pCI/g 10176 09123198 2137 

the .....,... ....... or"""""'" CGI'IL .............................. ."..,.....,.,. end~ .. IPf..,.,"' ... cltenl." .................. ~ ..... ,,,-""tlMloenm.:tdo U .. .,.....,. ••• 11 ...... 0' opt'lQI""p""MCI ' •• ..,,,, " .. bn.' ~ 01 Cor. t .ho •• I00 .... c ... . 
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TECH 

IIIdg 
IIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIdg 
IIdg 
tndg 
IIdg 
IIdg 
IIdg 
tndg 
tndg 
IIdg 
IIIdg 
tndg 
IIdg 
IIIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
tndg 
lids 
IIdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 



Job Number: 982S29 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042437-003 
laboratory Sample 10: 982S29-8 

TEST METHOO PARAMETER/TEST DESCRIPTION 

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 
Radlum-228, lc, Solid 
Ruthenium-l03, Activity, Solid 
Ruthenlum-l01, Error, +/-, Solid 
Ruthenium-l01, MDA, Solid 
Ruthenlum-l03, Lc, Solid 
Ruthenlum-l06, Activity, Solid 
Ruthenium-l06, Error, +/-, Solid 
Ruthenium-l06, MDA, Solid 
Ruthenium-l06, lc, Solid 
Thorlum-231, Activity, Solid 
Thorium-211, error +/-, Solid 
Thorlum-231, MDA, Solid 
Thorlum-231, Lc, Solid 
Thorium-232, Solid 
Thorium-232, Error +/-, Solid 
Thorlum-232, MDA, Solid 
Thorlum-232, Lc, Solid 
Uranlum-215, Activity, Solid 
Uranium 215, error +/-, solid 
Uranlum-215, HDA, Solid 
Uranium-215, lc, Solid 
Uranlum-238, Activity, Solid 

CORE 
lAB 0 RAT 0 R Y T EST RES U l T S 

Date: 10/07/98 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02198 Time Sampled •••••• : 10:17 
Date Received .•••• : 09/09/98 Time Received ••••• : 09:00 

SAMPLE RESULT o FLAGS HDL POL DILUTION 

0.1 1 
0.2 1 
1.3 1 
0.3 1 
0.1 1 
0.2 1 
1.6 1 
0.3 1 
0.0 1 
0.0 1 
1. 7 -S' 1 
0.4 1 
0.1 1 
0.0 1 
0.0 1 
0.0 1 
0.0 1 
0.0 1 
I.S 1 
0.9 1 
1.0 1 
0.1 1 
0.6 1 
1.2 1 
0.9 1 
0.4 1 

31.5 1 
56.5 1 
63.9 1 
0.3 15 1 
0.3 - 1 
0.1 1 
0.1 1 
0.2 1 
9.3 1 
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LABORATORIES 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soli 

UNITS BATCH DATE ANALYZED TECH 

pCilg 10176 09/23/98 2137 Mg 
pCi/g 10176 09/23/98 2137 Mg 
pCilg 10176 09/23/98 2137 mdg 
pCi/g 10176 09/23/98 2137 mdg 
pCi/g 10176 09/23/98 2137 IIIdg 
pCi/g 10176 09/23/98 2137 mdg 
pCi/g 10176 09/23/98 2137 mdg 
pCl/g 10176 09/23/98 2137 Mg 
pCl/g 10176 09/23/98 2137 mdg 
pCi/g 10176 09/23/98 2137 mdg 
pCi/g 10176 09/23/98 2137 mdg 
pCilg 10176 09/23/98 2137 mdg 
pCI/g 10176 09/23/98 2137 mdg 
pCI/g 10176 09/23/98 2137 mdg 
pCI/g 10176 09/23/98 2137 IIIdg 
pCI/g 10176 09/23/98 2137 IIIdg 
pCI/g 10176 09/23/98 2137 mdg 
pCi/g 10176 09/23/98 2137 mdg 
pCI/g 10176 09/23/98 2137 mdg 
pCI/g 10176 09/23/98 2137 ndg 
pCi/g 10176 09/23/98 2137 mdg 
pCI/g 10176 09/23/98 2137 mdg 
pCI/g 10176 09/23/98 2137 mdg 
pCl/g 10176 09/23/98 2137 mdg 
pCI/g 10176 09/23/98 2137 mdg 
pCi/9 10176 09/23/98 2137 mdg 
pCi/g 10176 09/23/98 2137 mdg 
pCilg 10176 09/23/98 2137 mdg 
pCI/g 10176 09/23/98 2137 mdg 
pCi/g 10176 09/23/98 2137 mdg 
pCI/g 10176 09/23/98 2137 mdg 
pCi/g 10176 09/23/98 2137 rog 
pCilg 10176 09/23/98 2137 mdg 
pCi/g 10176 09/23/98 2137 mdg 
pCi/g 10176 09/23/98 2137 rog 



Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042437-003 
Laboratory Sample 10: 982529-8 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Uranium 238, error +/., Solid 
Uranium-238, MOA, Solid 
Uranium-238, Lc, Solid 
Zirconium-95, Activity, Solid 
Zlrconlum-95, Error, +/., Solid 
Zlrconium-95, MOA, Solid 
Zlrconium-95, Lc. Solid 

CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT o flAGS MOL 

5.4 
2.0 
0.2 
0.1 
0.1 
0.0 
0.0 
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Date: 10/07198 

Time Sampled •••••• : 10:17 
Time Received ••••• : 09:00 

POL DILUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: Suzt Montano 

Sample Matrix ••••• : 5011 

UNITS BATCH DATE ANALYZED 

pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCl/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 
pCi/g 10176 09/23/98 2137 

,he....,... ...,..,.,. 0I...".,111:....".~ .... ,. ~ ....... ., ........ upon 1DiIbMn':thon, ... ..,., .... ""lfIM4hy'" ~ 1Dr ...... ~ ....,~ ........... ' .... h.lt IMM'" "" ... .., ,"- .... '&".,.""."1 0# nJWW"" •• .,. ...... '.'"IM''' I .... MI',.~ til (;.,..1.' .... 1' ....... r. ..... 
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TECH 

IIIdg 
IIdg 
IIdg 
IIdg 
IIIdg 
IIIdg 
IIIdg 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10_.: 042438-003 
Laboratory Sample ID: 982529-9 

TEST METHOD PARAMETER/TEST DESCRIPTION 

EPA 600 3.1.2-3 Sample Preparation, Solid 

CA'GLR-R405 Uran1Ull-234, 235, 238 
UranIUll-234, Sol id 
UranlUll 234, error +/-, Solid 
Uran1Ull'235, Activity, Sol id 
UraniUll 235, error +/-, Solid 
UraniUll-238, Activity, Solid 
UraniUll 238, error +/-, Solid 
UraniUll-234, MDA, Solid 
UraniUll-234, Lc, Solid 
UraniUll-235, MCA, Solid 
UranIUll-235, Lc, Solid 
UraniUll-238, MDA, Solid 
UraniUll-238, lc, Solid 

CA-GLR 5.0R4 ThorIUll-228, 230, 232 
Thor! UlI- 228, Solid 
Thor! UlI- 230, Sol id 
ThorIUll-232, Solid 
ThorIUll-228, Error +/-, Solid 
ThorIUll-230, Error +/-, Solid 
ThorIUll-232, Error +/-, Solid 
ThoriUll-228, MOA, Solid 
ThoriUll-228, LC, Solid 
ThorIUll-230, MOA, Solid 
ThorIUll-230, Lc, Solid 
ThorIUll-232, MOA, Solid 
ThoriUll-232, Lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
ActiniUll-228, Activity, Solid 
ActlnIUll-228, error +1-, Solid 
ActlnIUll-228, MOA, Sol id 

CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

PROJECT: AR/COC-600793 

Date Sampled .• _ ••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT a FLAGS MDL 

Complete 

1.08 
0.440 
0.0200 
0.0600 
2.47 
0.560 
0.0700 
0.0500 
0.0500 
0.0300 
0.0600 
0.0500 

0.670 
fo 1.10 --

0.600 
0.430 
0.390 
0.260 
0.0100 
0.0100 
0.110 
0.0900 
0.0400 
0.0300 

1.9-~ 
0.4 
0.1 
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Date: 10/07/98 

Time Sampled .••••• : 10:25 
Time Received .•.•• : 09:00 

POL DILUTION 

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 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

10204 09/01198 0800 

pCi/g 10123 09/22/98 1311 
pCI/g 10121 09122/98 1111 
pCi/g 10123 09/22/98 1311 
pCi/g 10123 09/22/98 1311 
pCi/g 10121 09122/98 1331 
pCi/g 10123 09/22/98 1113 
pCi/g 10123 09122/98 133] 
pCi/g 10121 09/22/98 133] 
pCI/g 10123 09/22/98 133] 
pCl/g 10123 09/22/98 131] 
pCi/g 10123 09/22/98 1111 
pCi/g 10123 09122198 Ill] 

pCi/g 10147 09/28/98 1114 
pCi/g 10147 09128/98 1114 
pCilg 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09128/98 1134 
pCi/g 10147 09128/98 1134 

pCi/g 10176 09123/98 2238 
pCI/g 10176 09123/98 2238 
pCi/g 10176 09/23/98 2238 

TECH 

plJ 

plJ 
plJ 
plJ 
plJ 
plJ 
plJ 
plj 
plj 
pi J 
plJ 
plJ 
plJ 

plJ 
plJ 
plJ 
plJ 
plJ 
plJ 
plJ 
plj 
plJ 
plJ 
plJ 
plJ 

IIdg 
IIdg 
IIdg 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042438·003 
laboratory Sample 10: 982529-9 

lESl MElKOO PARAMETER/TEST DESCRIPTION 

Actinium·228, Lc, Solid 
Americium·241, Activity, Solid 
Amerlclum-241, error +/-, Solid 
Amerlcium-241, HOA, Solid 
Amerlclum-241, lc, Solid 
Cerlum-144, Activity, Solid 
Cerium-14', Error, +1-, Solid 
Cerium-l'4, MDA, Solid 
Cerium-I", 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, MDA, Solid 
Chromium-51, lc, Solid 
Cesium-13', Activity, Solid 
Cesium-13', Error, +/-, Solid 
Ceslum-13', MDA, solid 
Cesium-13', Lc, Solid 
Ceslum-ll7, Activity, Solid 
Ceslum-137, Error, +/-, Solid 
Cesium-137, HOA, Solid 
Ceslum-137, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 
Iron-59, MDA, 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 

CORE 
lAB 0 RAT 0 R Y T EST RES U l T S 

Date: 10/07198 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 Time Sampled •••.•• : 10:25 
Date Received ••••• : 09/09/98 Time Received ••••• : 09:00 

SAHPlE RESULT o flAGS HDl POL DILUTlotI 

0.0 1 
0.0 1 
0.2 1 
0.1 1 
0.5 1 
1.0 1 
0.7 1 
0.3 1 
0.4 1 
0.3 -:f 1 
0.1 1 
0.0 1 
0.0 1 
0.0 1 
0.0 1 
0.3 1 
0.1 1 
0.2 1 
0.1 1 
0.1 1 
0.2 1 
0.4 1 
0.1 1 
0.0 1 
0.1 1 
0.2 -1 1 
0.1 1 
0.1 1 
0.1 1 

23.8 1 
3.2 1 
0.4 1 
0.0 1 
1.0 1 
0.2 1 
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LABORATORIES 

ATTN: SUI I Montano 

Sample Matrix ••••• : 5011 

UNITS BATCH DA TE ANALYZED 

pCi/g 10176 09/23/98 2238 
pCi/g 10176 09/23/98 2238 
pCI/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCl/g 10176 09/23/98 2238 
pCltg 10176 091231911 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCI/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09/23/98 2238 
pCl/g 10176 09123/98 2238 
pCl/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2218 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCI/g 10176 09123/98 2238 
pCI/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCl/g 10176 09123/98 2238 
pCI/g 10176 09123/98 2238 
pCI/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCI/g 10176 09123/98 2218 
pCi/g 10176 09/23/98 2238 

, .... IIfUIIp4t •. op!nIOftI or 1ftIerpf ......... ~ WI .... 'tIfJOrt ... uted lCIO" obsonreloonl and male'''' •• 1J'II11InI1 tty ... cllunl tor -"oM •• dutNe end CItIfIhdent ... ~ ........... h.lI. beon ",ado Jh. 1ft1f'Ip"e'ft' ... "" f)I ~,., •• p .... "d ' ............ ,,' fI.1 t ... ,1 I'~"" d Coo. I "'1 .... ",...,00' rIO'. 
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TECH 

IIIdg 
IIIdg 
IIIdg 
IIdg 
ntg 
IIIdg 
IIdg 
IIdg 
Indg 
Indg 
Indg 
IIdg 
mdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
ntg 
IIIdg 
II'dg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
Indg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 



m~LAB CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RES U l T S 

Job Nunber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC·600793 ATTN: SUI I Montano 

Customer Sample 10 •• : 042438·003 Date Sampled •••••• : 09/02/98 Time Sampled •••••• : 10:25 Sample Matrix ••••• : Soli 
Laboratory Sample 10: 982529-9 Date Received ••••• : 09/09/98 Time Received ••••. : 09:00 

TEST MElHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT a FLAGS HDL POL DILUTION UNITS BATCH DATE ANALYZED TECII 

Lead-212, MOA, Solid 0.1 1 pCi/g 10176 09/23/98 2238 IIdg 
Lead·212, Lc, Solid 0_3 1 pCi/g 10176 09/23/98 2238 IIdg 
lead-214, Activity, Solid 1.4 1 pCi/g 10176 09/23/98 2238 IIdg 
Lead-214, error +/-, Solid 0.3 1 pCi/g 10176 09/23/98 2238 IIIdg 
Lead-214, HDA, Solid 0.1 1 pCi/g 10176 09/23/98 2238 IIdg 
lead-214, Lc, Solid 0.2 1 pCi/g 10176 09/23/98 2238 IIdg 
Radium-226, Activity, Solid 1.6 1 pCilg 10176 09/23/98 2238 IIdg 
Radium-226, Error, +/-, Solid 0.5 1 pCi/g 10176 09/23/98 2238 IIdg 
Radium-226, HDA, Solid 0.2 1 pCi/g 10176 09/23/98 2238 IIdg 
Radium·226, Lc, Solid 0.2 1 pCilg 10176 09/23/98 2238 IIdg 
Radlum-228, Activity, Solid 1.9 -:f 1 pCi/g 10176 09/23/98 2238 IIdg 
Radium-228, Error, +/-, Solid 0.4 1 pCi/g 10176 09/23/98 2238 IIdg 
Radium-228, HDA, Solid 0.1 1 pCilg 10176 09/23/98 2238 IIdg 
Radium-228, Lc, Solid 0.0 1 pCl/g 10176 09/23/98 2238 IIdg 
Ruthenium-l03, Activity, Solid 0.2 1 pCi/g 10176 09/23/98 2238 IIdg 

Ruthenium-l03, Error, +/., Solid 0.1 1 pCi/g 10176 09/23/98 2238 1IId!J 
Ruthenium·l03, HDA, Solid 0.0 1 pCi/g 10176 09/23/98 2238 IIdg 
Ruthenlum-l03, Lc, Solid 0.2 1 pCi/g 10176 09/23/98 2238 IIIdg 
Ruthenlum-l06, Activity, Solid 0.8 1 pCi/g 10176 09/23/98 2238 IIdg 
Ruthenium-l06, Error, +/., Solid 0.8 1 pCi/g 10176 09/23/98 2238 IIdg 
Ruthenium-l06, HDA, Solid 0.8 1 pCi/g 10176 09/23/98 2238 IIdg 
Ruthenium-l06, Lc, Solid 0.2 1 pCi/g 10176 09/23/98 2238 IIdg 
Thorium-231, Activity, Solid 0.0 1 pCl/g 10176 09/23/98 2238 IIdg 
Thorlum-231, error +/-, Solid 0.0 1 pCi/g 10176 09/23/98 2238 IIdg 
Thorium-231, HOA, Solid 0.7 1 pCi/g 10176 09/23/98 2238 IIdg 
Thorlum·231, Lc, Solid 0.6 1 pCi/9 10176 09/23/98 2238 IIdg 
Thorlum-232, Solid 0.0 1 pCi/g 10176 09/23/98 2238 IIdg 
Thorlum-232, Error +/-, Solid 0.0 1 pCi/g 10176 09/23/98 2238 IIdg 
Thorlum-232, MOA, Solid 20.0 1 pCilg 10176 09/23/98 2238 IIdg 
Thor I um- 232, Lc, Sol id 0.4 j 1 pCi/g 10176 09/23/98 2238 IIdg 
Uranium-235, Activity, Solid 0.2 - 1 pCi/g 10176 09/23/98 2238 IIdg 
Uranium 235, error +/-, Solid 0.1 1 pCi/g 10176 09/23/98 2238 mdg 
Uranlum-235, HOA, Solid 0.1 1 pCi/g 10176 09/23/98 2238 mdg 
Uranlum-235, Lc, Solid 0.4 1 pCi/9 10176 09/23/98 2238 IIdg 
Uranium-238, Activity, Solid 7.4 1 pCi/g 10176 09/23/98 2238 mdg 
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Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •. : 042438-003 
laboratory Sample 10: 982529-9 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Uranium 238, error +/., Solid 
Uranlum-238, MDA, Solid 
Uranium-238, Lc, Solid 
Zirconium-9S, Activity, Solid 
Zlrconium-9S, Error, +/-, Solid 
Zirconium'95, MOA, Solid 
Zlrconium'95, lc, Solid 

CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT o flAGS MOL 

3.0 
1.5 
0.7 
0.3 
0.2 
0.1 
0.1 
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Date: 10/07198 

Time Sampled •••••• : 10:25 
Time Received ••••• : 09:00 

POL DILUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: Suzi Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10176 09/23/98 2238 
pCi/g 10176 09/23/98 2238 
pCi/g 10176 09/23/98 2238 
pCi/g 10176 09/23/98 2238 
pCi/g 10176 09/23/98 22311 
pCi/g 10176 09/23/98 22311 
pCi/g 10176 09/23/98 22311 
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Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 .. : 042439·003 
laboratory Sample 10: 982529-10 

TEST METHOD PARAMETER/TEST DESCRIPTION 

EPA 600 3.1.2-3 Sample Preparation, Solid 

CA-GlR-R405 Uranium-234, 235, 238 
Uranium-234, Solid 

CA-GlR S.OR4 

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, MDA, Solid 
Uranium-234, lc, Solid 
Uranium-235, MOA, Solid 
Uranium-235, lc, Solid 
Uranium-238, MDA, Solid 
Uranium-238, le, Solid 

Thorlum-228, 230, 232 
Thorium-228, solid 
Thorium-230, Solid 
Thorlum-232, Solid 
Thorium-228, Error ./-, Solid 
Thorlum-230, Error +/-, Solid 
Thorlum-232, Error +/-, Solid 
Thorium-228, MDA, Solid 
Thorlum-228, le, Solid 
Thorlum-230, MDA, Solid 
Thorium-230, le, Solid 
Thorium-232, MOA, Solid 
Thorium-232, lc, Solid 

Gamma Sean (HPGe gamma) 
Aetinium-228, Activity, Solid 
Actlnlum-228, error +/-, Solid 
Actinium-228, MDA, Solid 

CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

Date: 10/07/98 

PROJECT: AR/COC-600793 ATTN: Suzl Montano 

Date Sampled ••• _ •• : 09/02198 Time Sampled •• _ ••• : 10:30 Sample MatrIK ••••. : Soli 
Date Received ••••• : 09/09/98 Time Received._ ••• : 09:00 

SAMPLE RESULT o flAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Complete 1 10204 09/01/98 0800 ptJ 

1.38 1 pCi/g 10123 09122198 1333 pi J 
0.350 1 pCi/g 10123 09122198 1333 pi J 
0.0900 1 pCi/g 10123 09122198 1333 plJ 
0.100 1 pCi/g 10123 09122198 1333 plJ 
2.65 1 pCi/g 10123 09122198 1333 plj 
0.600 1 pCi/g 10123 09122198 1333 plj 
0.0700 1 pCl/g 10123 09122198 1333 plj 
0.0600 1 pCi/g 10123 09122198 1333 plj 
0.0500 1 pCi/g 10123 09122198 1333 plJ 
0.0300 1 pCi/g 10123 09122198 1333 plj 
0.0600 1 pCi/g 10123 09/22198 1333 pi j 
0.0500 1 pCi/g 10123 09122198 1333 pi j 

0.970 
'-f- .f~ 1 pCi/g 10147 09128/98 1134 plj 

0.890- 1 pCi/g 10147 09128/98 1134 plj 
0.710 1 pCi/g 10147 09/28/98 1134 plj 
0.530 1 pCi/g 10147 09128/98 1134 plj 
0.430 1 pCi/g 10147 09/28/98 1134 plj 
0.350 1 pCi/g 10147 09/28/98 1134 plj 
0.0200 1 pCi/g 10147 09128/98 1134 plj 
0.0100 1 pCi/g 10147 09/28/98 1134 pi j 
0.150 1 pCi/g 10147 09/28/98 1134 plj 
0.140 1 pCi/g 10147 09128/98 1134 pi! 
0.0600 1 pCi/g 10147 09128/98 1134 pi J 
0.0400 1 pCi/g 10147 09128/98 1134 plj 

1.6 -1 1 pCi/g 10176 09123/98 2238 mdg 
0.4 1 pCi/g 10176 09123/98 2238 mdg 
0.1 1 pCi/g 10176 09123/98 2238 mdg 
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Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042439-003 
laboratory Sample 10: 982529-10 

TEST METHOO PARAMETERITEST DESCRIPTION 

Actinium-228, Lc, Sol id 
Amerleium-241, Activity, Solid 
Amerieium-241, error +1-, Solid 
Americium-241. MDA, Solid 
Americium-241, le, Solid 
Cerium-144, Activity, Sol id 
Cerlum-144. Error, +/-, Solid 
Cerlum-144. MOA, Solid 
cerium-144, le, 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. HOA, Solid 
Chromium'SI, Lc, Solid 
ceslum-134. Activity, Solid 
Cesium-134. Error. +1", Solid 
ceslum-134, MDA. Solid 
Cesium-134, lc. Solid 
Cesium-137. Activity. Solid 
Ceslum-137, Error. +1-, Solid 
Ceslum-137, HOA, Solid 
Ceslum-137, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +1-, Solid 
Iron-59. HOA, Solid 
Iron-59, lc, Solid 
potasslum-40, Activity, Solid 
Potasslum-40, error +1-, Solid 
potasslum-40, HOA, Solid 
potassium-40, lc, Solid 
lead-212, Activity, Solid 
lead-212, error +'-, Solid 

CORE 
l A 8 0 RAT 0 R Y T EST RES U l T S 

Date: 10/07/98 

PROJEct: ARfCOC-600793 

Date Sampled •••••• : 09/02198 Time Sampled •••••• : 10:30 
Date Received ••••• : 09/09/98 Time Received ••••• : 09:00 

SAHPlE RESULT Q flAGS MOL POL DILUTION 

0.0 1 
0.2 1 
0.3 1 
0.4 1 
0.3 1 
0.4 1 
0.6 1 
0.4 1 
0.3 1 
0.0 - j" 1 
0.0 1 
0.0 1 
0.0 1 
0.8 1 
0.5 1 
0.4 1 
0.2 1 
0.2 1 
0.1 1 
0.1 1 
0.1 1 
0.4 1 
0.3 1 
0.1 1 
0.2 1 
0.0 - j" 1 
0.0 1 
0.1 1 
0.0 1 

23.8 1 
3.6 1 
0.5 1 
0.0 1 
0.8 1 
0.2 1 
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LABORATORIES 

ATtN: Su%1 Montano 

Sample Matrix ••••• : Soil 

UNITS BAtCH DA TE ANALYZED 

pCl/g 10176 09/23/911 2238 
pCi/g 10176 09123/911 2238 
pCi/g 10176 09/23/98 2238 
pCi/g 10176 09/23/98 2238 
pCi/g 10176 09/23/911 2238 
pCifg 10176 09123198 2238 
pCi/g 10176 09123/98 2238 
pCi/9 10176 09123/98 2238 
pCl/g 10176 09/23/98 2238 
pCi/g 10176 09123/98 2238 
pCI/g 10176 09123/98 2238 
pCl/g 10176 09123/98 2238 
pClfg 10176 091231911 2238 
pCIIg 10176 09123/911 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09123/911 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09/23/98 2238 
pCi/g 10176 09123/98 2238 
pCi/9 10176 09123/98 2238 
pCi/g 10176 09123/911 2238 
pCi/g 10176 09123/98 2238 
pCi/g 10176 09/23/98 2238 
pCI/9 10176 09123/98 2238 
pCl/g 10176 09/23/98 2238 
pCI/9 10176 09/23/98 2238 
pCi/g 10176 09/23198 22311 
pCi/g 10176 09/23/911 2238 
pCl/g 10176 09/23/911 2238 
pCi/9 10176 09/23/911 2238 
pCi/g 10176 09123/98 2238 
pCi/9 10176 09/23/98 2238 
pCi/9 10176 09/23/98 2238 
pCi/g 10176 09123/98 2238 

' ............. ' opftDnt .. .,..., ........ ~ in ... rllPOfl ., ... ted ..... -...v ....... II"d 1ftII .. , .... supplied by ... clilftl lor ...... ~ .... ~ ... aIM IhiI report he, been m."llJo 'he 1nI.,pt.'''t ....... , 01 oponoont •• p''' •• M' ..... ,1 ,,,- M.I ~ 01 enol I .'000.'", ... f'.Of, 

l __ . - .• ' ___ --H ... -'_ .. '_-_ .. · .. H .................... -'6 ...... · ...... ·_ ............... , ,n.',, __ ol ", ..... " •••• ~ •• ""~,..-............ " •• ,"""'~," ... ~ "'A' , ... ~ 

TECH 

IIdg 
!lldg 
IIIdg 
!lldg 
IIdg 
IIdg 
IIdg 
rndg 
!lldg 
IIdg 
rndg 
rndg 
!lldg 
rndg 
!lldg 
rndg 
rndg 
rndg 
IIIdg 
rndg 
rndg 
IIdg 
rndg 
!lldg 
!lldg 
rndg 
!lldg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID •• : 042439-003 
Laboratory Sample 10: 982529-10 

TEST METHOD PARAMETER/TEST DESCRIPTIOH 

Lead-212, MOA, Solid 
Lead-212, lc, Solid 
Lead-214, Activity, Solid 
Lead-214, error +/-, Solid 
Lead-214, MDA, Solid 
Lead-214, Le, Solid 
Radlum-226, Activity, Solid 
Radium-226, Error, +/-, Solid 
Radium-226, MOA, Solid 
Radium-226, lc, Solid 
Radium-228, Activity, Solid 
Radium-228, Error, +/-, Solid 
Radium-228, MDA, Solid 
Radium-228, Lc, Solid 
Ruthenlum-I03, Activity, Solid 
Ruthenium-l03, Error, +/-, Solid 
Ruthenlum-l03, MDA, Solid 
Ruthenlum-I01, lc, Solid 
Ruthenium-l06, Activity, Solid 
Ruthenium-I06, Error, +/-, Solid 
Ruthenium-l06, MOA, Solid 
Ruthenium-l06, Le, Solid 
Thorlum-231, Activity, Solid 
Thorlum-23l, error +/-, Solid 
Thorlum-231, MOA, Solid 
Thorlum-231, lc, Solid 
Thorlum-232, Solid 
Thorlum-232, Error +/-, Solid 
Thorium-232, MOA, Solid 
Thorlum-232, lc, Solid 
Uranlum-235, Activity, Solid 
Uranium 235, error +/-, Solid 
Uranium-235, MOA, Solid 
Uranium-235, Le, Solid 
Uranlum-238, Activity, Solid 

CORE 
lAB 0 RAT 0 R Y T EST RESULTS 

Date: 10/07/98 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 Time Sampled •••••• : 10:30 
Date Received .•••• : 09/09/98 Time Received ••••• : 09:00 

SAMPLE RESULT o FLAGS MOL POL DILUTION 

0.1 1 
0.2 1 
1.1 1 
0.3 1 
0.1 1 
0.1 1 
1.1 1 
0.1 1 
0.1 1 
0.1 1 
1.6-:1" 1 
0.4 1 
0.1 1 
0.0 1 
0.0 1 
0.1 1 
0.1 1 
0.1 1 
1.8 1 
0.4 1 
1.0 1 
0.0 1 
1.4 1 
1.5 1 
1.0 1 
0.4 1 

19.3 1 
56.4 1 
69.3 1 
0.3 /. 1 
0.4 -:J 1 
0.1 1 
0.0 1 
0.2 1 
1.8 1 
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LABORATORIES 

ATTN: SUII MontallO 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED TECH 

pCilg 10176 09/23/98 2238 IIdt 
pCi/g 10176 09123/98 22311 Mg 
pCi/g 10176 09123/911 22311 mil 
pCi/g 10176 09/23/911 2238 mg 
pCi/g 10176 09123/911 22311 IIIdg 
pCl/g 10176 09/23/911 2238 IIdg 
pCl/g 10176 09123/98 2238 mg 
pCi/g 10176 09123/98 2238 mg 
pCi/g 10176 09123/911 22311 mg 
pCi/g 10176 09123/98 22311 mdg 
pCi/g 10176 09123/911 22311 mdg 
pCi/g 10176 09123/911 22311 mdg 
pCi/g 10176 09123/98 2238 IIdg 
pCi/g 10176 09123/98 2238 mdg 
pCi/g 10176 09123/98 2238 IIdg 
pCi/g 10176 09123/98 2238 IIdg 
pCi/g 10176 09/23/911 2238 mdg 
pCi/g 10176 09123/98 22311 mdg 
pCi/g 10176 09123/98 2238 mdg 
pCi/g 10176 09123/98 22311 mdg 
pCi/g 10176 09123/98 2238 mdg 
pCi/g 10176 09123/98 2238 mdg 
pCl/g 10176 09123/98 2238 mdg 
pCl/g 10176 09123/98 2238 mdg 
pCl/g 10176 09123/98 2238 mdg 
pCi/g 10176 09123/98 2238 mdg 
pCl/g 10176 09123/98 2238 mdg 
pCl/g 10176 09123/98 2238 mdg 
pCl/g 10176 09123/98 2238 mdg 
pCi/g 10176 09/23/98 2238 mdg 
pCi/g 10176 09123/98 2238 mdg 
pCilg 10176 09123/98 2238 mdg 
pCI/g 10176 09123/98 2238 mdg 
pCi/g 10176 09123/98 2238 mdg 
pei/g 10176 09123/98 2238 mdg 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042439-003 
Laboratory Sample 10: 982529-10 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Uranium 238, error +1-, Solid 
Uranilm·218, MOA, Sol id 
Uranlum-238, lc, Solid 
lirconium-95, Activity, Solid 
lirconium-95, Error, +1-, Solid 
lirconium-95, MOA, Solid 
lirconlum-95, Lc, Solid 

CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RESULTS 

SAMPLE 

PROJECT: AR/COC-600793 

Date Sampled._ •••• : 09102/98 
Date Received ••••• : 09/09/98 

RESULT o FLAGS HOl 

4.3 
3.4 
0.4 
0.3 
0.1 
0.0 
0.0 
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Date: 10/07198 

Time Sampled •••••• : 10:30 
Time Received ••••• : 09:00 

POL DILUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: Suzl Montano 

Sample Matrl~ •••• _: Soil 

UNITS IATC" DATE ANALTZED 

pCl/g 10176 09/23/98 2238 
pCi/9 10176 09/23/98 22311 
pCI/9 10176 09/23/911 22311 
pCilg 10176 09/23/98 22311 
pCi/9 10176 09/23198 22311 
pCI/9 10176 09/23/98 22311 
pCi/g 10176 09/23/911 2238 

n.. .......... ~ or ....."........ ~ ....... ' ...... .,. ....... ~ ......................... , .. tI II",,*", by ..,. c ..... ".., -"'DM'~ .-.d eonfdInIW uN h' ,.". N. MOlt IftAI_ Jhe ...... p' .... ,.on. nf npnootI ••• ." ...... , "",,-", .... he., jr~ 01 ("-Ofl I .m.-II"" ... C,.".. 

l ..................... um-III'IID...."...,.., .,..,...." no •• ,~ Of .................. , •• pr ... Of~. II to Itw producNvtty."~ ~~. Of poohl ....... GIl.,.., oil, p. coat 01' ~ ......... aI 9tOCflof1., ... Of .~ ~ tIOfV\k1~.o1h .1.01''' "Jet. t~ I, ",lid Of •• '""" 'JPI ........ • n, •• non 

..-.. ..a 

TEeM 

IIIdg 
IIIdg 
!!Idg 
IIIdg 
IIIdg 
!!Idg 
!!Idg 



mD:LAB CORE LABORATORIES 
LABOR A TOR Y T EST RES U L T S 

Job NLmber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600793 ATTN: Suz I Montano 

Customer Sample 10 .• : 042440-003 reb Co-N Date Sampled .••••• : 09/02198 Time Sampled •••••• : 10:40 Sample Matrix ••••• : Soli 
Laboratory Sample 10: 982529-11 Date Received ••••• : 09/09/98 Time Received •.•.. : 09:00 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

EPA 600 3.1.2-3 Sample Preparation, Solid Complete 1 10204 09/01/98 0800 pi J 

CA-GLR-R405 Uranit..,-234, 235, 238 
Uraniun-234, Solid 1.18 1 pCilg 10123 09/22198 1333 pi! 
Uranlun 234, error +/-, Solid 0.320 1 pCl/g 10123 09122198 1333 pi! 
Uraniun-235, Activity, Sol id 0.0500 1 pCilg 10123 09122198 1333 pI) 
Uraniun 235, error +/-, Solid 0.0600 1 pCilg 10123 09122198 1333 pI) 
Uranlun-238, Activity, Solid 2.74 1 pCilg 10123 09122198 1333 pi! 
Uraniun 238, error +/-, Solid 0.570 1 pCltg 10123 09122198 1333 pI) 
Uraniun-234, MOA, Sol id 0.0600 1 pCltg 10123 09122198 1333 pi/ 
Uranlun-234, Lc, Solid 0.0500 1 pCI/g 10123 09122198 1333 pi/ 
Uraniun-235, MOA, Solid 0.0400 1 pCilg 10123 09122198 1333 pi J 
Uraniun-235, Lc, Sol id 0.0300 1 pCilg 10123 09122198 1333 pi J 
Uraniun-238, MDA, Solid 0.0500 1 pCilg 10123 09122198 1333 pi J 
Uraniun-238, Lc, Solid 0.0400 1 pCI/g 10123 09122198 1333 pi J 

CA-GLR 5.0R4 Thorlun-228, 230, 232 
:f" Thorlun-228, Sol id 1.13 - 1 pCilg 10147 09128/98 1134 pi J 

Thorlun-230, Sol id 1.18 - ~ 1 pCI/g 10147 09128/98 1134 pi J 
Thorlun-232, Solid 1.08 1 pCilg 10147 09128/98 1134 pi/ 
Thoriun-228, Error +/-, Solid 0.370 1 pCl/g 10147 09/28/98 1134 pi/ 
Thorlun-230, Error +/-, Solid 0.540 1 pCl/g 10147 09128/98 1134 pi/ 
Thoriun-232, Error +/-, Solid 0.490 1 pCilg 10147 09/28/98 1134 pl/ 
Thoriun-228, MOA, Solid 0.0300 1 pCilg 10147 09/28/98 1134 pi/ 
Thorlun-228, Le, Solid 0.0100 1 pCl/g 10147 09/28/98 1134 plj 
Thorlun-230, MOA, Solid 0.180 1 pCilg 10147 09 /28/98 1134 plj 
Thoriun-230, Le, Solid 0.160 1 pCilg 10147 09/28/98 1134 plj 
Thoriun-232, MDA, Solid 0.0700 1 pCilg 10147 09/28/98 1134 plj 
Thoriun-232, Le, Solid 0.0500 1 pCilg 10147 09/28/98 1134 pi/ 

EPA 901.1 Gamma Scan (HPGe gamma) 
3.6 -1 rOOg Actiniun-228, Activity, Solid 1 pCilg 10176 09/23/98 2340 

Aetlnlun-228, error +/-, Solid 1.1 1 pCilg 10176 09/23/98 2340 rOOg 
Aetlnlun-228, MOA, Solid 0.2 1 pCilg 10176 09/23/98 2340 rOOg 
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I \lVllli-- -- I CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

Job NlJIIber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600793 ATTN: Suzl MonUno 

Customer Sample 10 •• : 0~2440-003 Date Sampled •••••• : 09/02/98 Time Sampled •••••• : 10:40 Sample Matrix ••••• : Soil 
laboratory Sample 10: 982529-11 Date Received ••••• : 09/09/98 Time Received ••••• : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS MDL POL DilUTION UNITS BATCH DATE ANALYlED TECI 

Actinium-228, lc, Solid 0.3 1 pCi/g 10176 09/23/98 2340 IIdg 
Americium-241, Activity, Solid 0_0 1 pCi/g 10176 09/23/98 2340 IIIdg 
Americium-241, error +/-, Solid 0.0 1 pCi/g 10176 09/23/98 2340 IIIdg 
Americium-241, MOA, Solid 0.1 1 pCi/g 10176 09/23/98 2340 IIdg 
Americium-241, lc, Solid 0.8 1 pCi/g 10176 09/2]/98 2]40 IIIdg 
Cerium-144, Activity, Solid 0.7 1 pCi/g 10176 09/2]/98 2]40 IIdg 
Cerium-144, Error, +/-, Solid 0.8 1 pCi/g 10176 09/2]/98 2340 IIIdg 
Cerium-144, HDA, Solid 0.2 1 pCi/g 10176 09/23/911 23~0 IIdg 
Cerium-144, lc, Solid 0.6 ,j 1 pCi/g 10176 09/23/911 2340 IIIdg 
Cobalt-60, Activity, Solid 1.1- 1 pCi/g 10176 09/2]/911 2]40 IIIdg 
Cobalt-60, Error, +/-, Solid 0.7 1 pCi/g 10176 09/2]/911 2340 IIIdg 
Cobalt-60, MDA, Solid 0.1 1 pCi/g 10176 09/23/911 2340 IIdg 
Cobalt-60, lc, Solid O.~ 1 pCi/g 10176 09/23/98 23~0 IIdg 
Chromium-51, Activity, Solid 1.6 1 pCi/g 10176 09/23/98 2340 IIIdg 
Chromium-51, Error, +/-, Solid 2.0 1 pCi/g 10176 09/23/98 2]40 IIIdg 
Chromium-51, MDA, Solid O.~ 1 pCi/g 10176 09/2]/98 2340 IIdg 
Chromium-51, lc, Solid 0.5 1 pCi/g 10176 09/2]/98 2340 IIIdg 
Cesium-13~, Activity, Solid 0.1 1 pCi/g 10176 09/2]/98 2340 IIIdg 

Cesium-134, Error, +/-, Solid 0.1 1 pCi/g 10176 09/23/98 2340 IIIdg 
Cesium-134, MOA, Solid 0.0 1 pCi/g 10176 09/23/98 2340 IIIdg 
Cesium-134, lc, Solid 0.4 1 pCi/g 10176 09/23/98 2340 IIIdg 
Cesium-13l, Activity, Solid 0.4 1 pCi/g 10176 09/23/98 2340 IIIdg 
Ceslum-137, Error, +/-, Solid 0.2 1 pCi/g 10176 09/23/98 2340 IIIdg 
Ceslum-137, HOA, Solid 0.1 1 pCi/g 10176 09/23/98 23~0 IIIdg 
Ceslum-137, lc, Solid O.~ ~ 1 pCi/g 10176 09/23/98 2340 IIIdg 
Iron-59, Activity, Solid 0.8 - 1 pCi/g 10176 09/23/98 2340 IIIdg 
Iron-59, Error, +/-, Solid 0.6 1 pCi/g 10176 09/23/98 2340 IIIdg 
Iron-59, HOA, Solid 0.1 1 pCi/g 10176 09/23/98 2340 IIIdg 
Iron-59, lc, Solid 0.] 1 pCi/g 10176 09/23/98 2340 IIIdg 
Potassium-40, Activity, Solid 75.~ 1 pCi/g 10176 09/23/98 2]40 mdg 
Potassium-40, error +/-, Solid 6.8 1 pCi/g 10176 09/2]/98 2340 mdg 
Potassium-40, MDA, Solid 0.3 1 pCi/g 10176 09/23/98 23~0 mdg 
Potassium-40, lc, Solid 0.1 1 pCi/g 10176 09/23/98 2]40 mdg 
lead-212, Activity, Solid 2.9 1 pCi/g 10176 09/23/98 2340 mdg 
lead-21Z, error +/-, Solid 0.3 1 pCi/g 1011.'6 09/23/98 2340 mdg 

Page 4~ 

tM ~. CIIJIII"'OI"I 01 ..... "... ..... CII\I'II; .. _ 1ft ..... ' ......... MMd """"...,.,...."... lind ~_ ... IUf'IIhed by"'" Clef" lot ..... ell(1uetwe'" ~ ..... ,.,.". NI ~ m;tf" u •• ",.,ptot",,,,,,. "' OPI".on, •• ",.Iud 'lIP,,..,., the .... t,.,...,.,.,. ~ r.-. I .t-"", .... c: ...... . 

l ......... ....,....... ... ~ .. ,........,.., ........... no -....., 01' ,... ............. e .... Of..,...., .•• to'" produdlwtf" """* opet...."... or prol'''''''" 01.,.., ... .... (0.1 Of oth4w """", P'opIr'I, ... Of II"'" 1ft C(IIF¥W(Uon .. .th wt,,,h Iuc:h,..-. II II ..... I)f I • ...., ......... I". ... , , ...... ' .. .. . 



Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042440-003 
laboratory Sample 10: 982529-11 

TEST METHOD PARAMETER/TEST DESCRIPTION 

lead'212, MDA, Solid 
lead·2'2, lc, Solid 
lead'21t" Activity, Solid 
lead'214, error +/-, Solid 
lead-21t" HDA, Solid 
lead'21t" lc, Solid 
Radlum·226, Activity, Solid 
Radlum·226, Error, +/-, Solid 
Radium'226, MDA, Solid 
Radium'226, lc, Solid 
Radlum-228, Activity, Solid 
Radium-228, Error, +/-, Solid 
Radium-228, MDA, Solid 
Radlum-228, lc, Solid 
Ruthenium-I03, Activity, Solid 
Ruthenlum-I03, Error, +/-, Solid 
Ruthenlum-l03, MOA, Solid 
Ruthenium-l03, lc, Solid 
Ruthenlum-l06, Activity, Solid 
Ruthenlum-l06, Error, +/-, Solid 
Ruthenlum-l06, MOA, Solid 
Ruthenlum-l06, Le, Solid 
Thorlum-231, Activity, Solid 
Thorium-231, error +/-, Solid 
Thorium-231, MOA, Solid 
Thorium-231, lc, Solid 
Thorlum-232, Solid 
Thorium-232, Error +/-, Solid 
Thorium-232, MOA, Solid 
Thorlum-232, le, Solid 
Uranlum-2]S, Activity, Solid 
Uranium 23S, error +/-, Solid 
Uranlum-23S, MDA, Solid 
Uranium-23S, le, Solid 
Uranium-238, Activity, Solid 

CORE 
LAB 0 RAT 0 R Y T EST RES U l T S 

Date: 10/07/98 

PROJECT: AR/COC·600793 

Date Sampled ..•••• : 09/02/98 Time Sampled .••.•• : 10:40 
Date Received .•••• : 09/09/98 Time Received •...• : 09:00 

SAMPLE RESULT o FLAGS MOL Pol DILUTION 

0.0 1 
0.5 1 
3.1 1 
0.6 1 
O. , 1 
0.6 1 
3.2 1 
0.8 1 
0.1 1 
0.5 1 
3.6 -s 1 
1.1 1 
0.2 1 
0.3 1 
0.0 1 
0.0 1 
0.0 1 
0.4 1 
0.0 1 
0.0 1 
0.3 1 
0.2 1 
2.5 1 
1.0 1 
0.3 1 
0.7 1 
0.0 1 
0.0 I 

13.0 I 
0.8 1 I 
0.5 - 1 
0.2 1 
0.0 1 
0.7 1 

24.2 1 
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LABORATORIES 

ATTN: SUII Montano 

Sample Matrix ••••• : Soli 

UNITS BATCH DATE ANALYZED TECH 

pCilg 10176 09/23/98 2340 IIdg 
pCilg 10176 09/23198 2340 IIdg 
pCilg 10176 09/23/98 2340 IIdg 
pCilg 10176 09/23/98 2340 IIdg 
pCilg 10176 09/23/98 2340 IIdg 
pCilg 10176 09/23/98 2340 IIdg 
pCI/g 10176 09/23/98 2340 IIdg 
pCi/g 10176 09/2]/98 2340 IIdg 
pCI/g 10176 09/23/98 2340 IIdg 
pCilg 10176 09/23/98 2340 IIdg 
pCilg 10176 09/23/98 2340 mdg 
pCilg 10176 09/23/98 2340 IIdg 
pCilg 10176 09/23/98 2340 IIdg 
pCilg 10176 09/23/98 2340 IIdg 
pCilg 10176 09/23/98 2340 IIdg 
pCilg 10176 09/23/98 2340 IIdg 
pCilg 10176 09/23/98 2340 IIdg 
pCi/g 10176 09/23/98 2340 IIdg 
pCi/g 10176 09/23/98 2340 IIdg 
pCI/g 10176 09/23/98 2340 IIdg 
pCi/g 10176 09/23/98 2340 IIdg 
pCi/g 10176 09/23/98 2340 IIdg 
pCI/g 10176 09/23/98 2340 IIdg 
pCl/g 10176 09/23/98 2340 IIdg 
pCl/g 10176 09/23/98 2340 IIdg 
pCI/g 10176 09/23/98 2340 IIdg 
pCI/g 10176 09/23/98 2340 IIdg 
pCi/g 10176 09/23/98 2340 IIdg 
pCilg 10176 09/23/98 2340 IIdg 
pCilg 10176 09/23/98 2340 IIdg 
pCi/g 10176 09/23/98 2340 IIdg 
pCi/g 10176 09/23/98 2340 mdg 
pCi/g 10176 09/23/98 2340 IIdg 
pCi/g 10176 09/23/98 2340 IIdg 
pCilg 10176 09/23/98 2340 IIdg 



Job Number: 982529 

CUSTOMER: Sandi. National Laboratory 

Customer Sample 10 •• : 042440·003 
Laboratory Sample 10: 982529·11 

TESTMETHOO PARAMETER/TEST DESCRIPTION 

Uranium 238, error +/-, Solid 
Uranlum-238, MDA, Solid 
Uranlum-238, lc, Solid 
Zirconlum-95, Activity, Solid 
Zlrconlum-95, Error, +/-, Solid 
Zlreonlum-95, HDA, Solid 
Zlreonlum·95, le, Solid 

CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RESULTS 

PROJECT: AR/COC·600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT o flAGS MOL 

6.4 
0.9 
1.2 
1.3 
0.8 
0.1 
0.3 
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Date: 10/07/98 

Time Sampled •••••• : 10:40 
Time Received ••••. : 09:00 

POL DILUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: Suzl Montano 

Sample M.trlx ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCl/g 10176 09/23/98 2340 
pCl/g 10176 09/23/98 2340 
pCi/g 10176 09/23/98 2340 
pCi/g 10176 09/23/98 2340 
pCi/g 10176 09/23/98 2340 
pCl/g 10176 09/23/98 2340 
pCi/g 10176 09/23/98 2340 

n.....,... ........... ~ ........ ~ ..... ,.,.,. ........ -.an......., .............. ~ ~.., ... cNnt lor .................. c:onhdentteI.,.. ..... Ierporl hal twle" rt\IIde 'he ".'po."''''''' 01 oponoon. "PI •• Nd ,.." .. .". "'. t .. ",........,.. 01 eo.. l • .,.. ... I,...'" f;DJ' 
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TECH 

IIdg 
Idg 
IIdg 
lid, 
1If, 
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Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042441-003 
Laboratory Sample 10: 982529-12 

TEST METHOD PARAMETER/TEST DESCRIPTION 

EPA 600 3.1.2-3 Sample Preparation, Solid 

CA'GlR'R405 Uranium-234, 235, 238 
Uranium-234, Solid 
Uranium 234, error +/., Solid 
Uranlum-235, Activity, Solid 
Uranium 235, error +/., Solid 
Uranium-238, Activity, Solid 
Uranium 238, error +/., Solid 
Uranium-234, MDA, Solid 
Uranium-234, Lc, Solid 
Uranitm-235, MDA, Sol id 
Uranium-235, lc, Solid 
Uranium-238, MDA, Solid 
Uranium-238, Lc, Solid 

CA'GlR 5.0R4 Thorlum-228, 230, 232 
Thorium-228, Solid 
Thorium-230, Solid 
Thorium-232, Solid 
Thorium-228, Error +/-, Solid 
Thorium-230, Error +/., Solid 
Thorium-232, Error +/-, Solid 
Thorium-228, MDA, Solid 
Thorium-228, lc, Solid 
Thorium'230, MOA, Solid 
Thorium-230, lc, Solid 
Thorium-232, MDA, Solid 
Thorium-232, lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium'228, Activity, Solid 
Actinium'228, error +/-, Solid 
Actinium-228, MDA, Solid 

CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U L T S 

Date: 10/07/98 

PROJECT: AR/COC-600793 ATTN: Suzi Montano 

Date Sampled •••••• : 09/02/98 Time Sampled •••••. : 10:45 Sample Matrix ••••• : Soil 
Date Received .•••• : 09/09/98 Time Received ••••• : 09:00 

SAMPLE RESULT a FLAGS MDL pal DILUTION UNITS BATCH DATE ANALYZED TECH 

Complete 1 10204 09/01/98 0800 pi j 

1.13 1 pCl/g 10123 09/22/98 1333 plj 
0.430 1 pCl/g 10123 09/22/98 1333 pi j 
0.0700 1 pCi/g 10123 09/22/98 1333 pi j 
0.0900 1 pCilg 10123 09/22/98 1333 pi j 
2.81 1 pCi/g 10123 09/22/98 1333 plj 
0.650 1 pCi/g 10123 09/22/98 1333 plj 
0.0700 1 pCi/g 10123 09/22/98 1333 plj 
0.0600 1 pCi/g 10123 09/22/98 1333 plJ 
0.0500 1 pCi/g 10123 09/22/98 1333 plj 
0.0400 1 pCi/g 10123 09/22/98 1333 plj 
0.0700 1 pCi/g 10123 09/22/98 1333 pi j 
0.0600 1 pCi/g 10123 09/22/98 1333 pi j 

0.790 
-"- j'~ 

1 pCl/g 10147 09/28/98 1134 plj 
0.680 - 1 pCl/g 10147 09/28/98 1134 plj 
1.00 1 pCl/g 10147 09/28/98 1134 plj 
0.460 1 pCi/g 10147 09/28/98 1134 pi j 
0.290 1 pCilg 10147 09/28/98 1134 plj 
0.360 1 pCi/g 10147 09/28/98 1134 pi] 
0.0200 1 pCi/g 10147 09/28/98 1134 pi] 
0.0100 1 pCilg 10147 09/28/98 1134 plj 
0.110 1 pCi/g 10147 09/28/98 1134 plj 
0.100 1 pCi/g 10147 09/28/98 1134 plj 
0.0400 1 pCi/g 10147 09/28/98 1134 plj 
0.0300 1 pCi/g 10147 09/28/98 1134 plj 

2.7 - ~ 1 pCi/g 10176 09/24/98 0500 mdg 
0.5 1 pCi/g 10176 09/24/98 0500 mdg 
0.1 1 pCi/g 10176 09/24/98 0500 mdg 
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Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042441·003 
Laboratory Sample 10: 982529-12 

TEST METHOO PARAMETER/TEST DESCRIPTION 

Actinium-228, lc, Solid 
Americium-241, Activity, Solid 
Americium-241, error +/-, Solid 
Americium·Z41, MOA, Solid 
Amerlcium-241, Lc, Solid 
Cerlum·144, Activity, Solid 
Cerium-144, Error, +1-, Solid 
Cerium-144, HDA, Solid 
Cerium-144, lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +1-, Solid 
Cobalt-60, HDA, Sol id 
Cobalt-60, lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/-, Solid 
Chromium·51, MOA, Solid 
Chromium-51, Lc, Solid 
Cesium-134, Activity, Solid 
Ceslum-134, Error, +/-, Solid 
Cesium-134, MOA, Solid 
Cesium-134, Lc, Solid 
Cesium-137, Activity, Solid 
Cesium-137, Error, +/-, Solid 
Cesium-137, MOA, Solid 
Cesium· 137, Lc, Solid 
Iron·59, Activity, Solid 
Iron-59, Error, +/-, Solid 
Iron-59, MDA, Solid 
Iron-59, Lc, Solid 
Potassium-40, Activity, Solid 
Potassium-40, error +/., Solid 
Potassium-40, MOA, Solid 
potassium·40, Le, Solid 
lead-Zl2, Activity, Solid 
Lead-212, error +/-, Solid 

CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

Date: 10/07/98 

PROJECT: AR/COC-600793 ATTN: surf Montano 

Date Sampled •••••• : 09/02/98 Time Sampled •••••• : 10:45 Sample Matrix ••••• : Soli 
Date Received ••••• : 09/09/98 Time Received •..•• : 09:00 

SAMPLE RESULT Q flAGS HOL POL DILUTION UNITS BATCH DATE ANALYZED 

0.0 1 pCi/g 10176 09124/98 0500 
0.0 1 pCi/g 10176 09124/98 0500 
0.0 1 pCi/g 10176 09124/98 0500 
0.1 1 pCi/g 10176 09124/98 0500 
0.3 I pCi/g 10176 09124/98 0500 
0.7 I pCilg 10176 09124198 0500 
0.6 1 pCi/g 10176 09/24/98 0500 
0.3 1 pCi/g 10176 09124198 0500 
0.3 1 pCi/g 10176 09124/98 0500 
0.1- :r 1 pCi/g 10176 09/24/98 0500 
0.1 1 pCi/g 10176 09/24/98 0500 
0.0 1 pCi/g 10176 09124/98 0500 
0.0 1 pCi/g 10176 09124/98 0500 
1.0 1 pCi/g 10176 09/24/98 0500 
1.0 1 pCI/9 10176 09124198 0500 
0.6 1 pCi/g 10176 09124/98 0500 
0.2 I pCi/g 10176 09/24/98 0500 
0.1 1 pCi/g 10176 09124/98 0500 
0.1 1 pCi/g 10176 09124/98 0500 
0.1 1 pCi/g 10176 09/24/98 0500 
0.2 1 pCi/g 10176 09/24/98 0500 
0.4 I pCl/g 10176 09124198 0500 
0.3 1 pCl/g 10176 09/24/98 0500 
0.1 1 pCi/g 10176 09/24/98 0500 
0.2 1 pCl/g 10176 09124/98 0500 
0.0 -:f 1 pCl/g 10176 09124/98 0500 
0.0 1 pCi/g 10176 09/24/98 0500 
0.1 1 pCi/g 10176 09/24/98 0500 
0.0 1 pCi/g 10176 09/24/98 0500 

24.4 1 pCl/g 10176 09124/98 0500 
3.4 1 pCi/g 10176 09/24/98 0500 
0.4 I pCi/g 10176 09124/98 0500 
0.0 1 pCi/g 10176 09124/98 0500 
1.1 1 pCi/g 10176 09124/98 0500 
0.2 1 pCi/g 10176 09124/98 0500 
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Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample ID .• : 042441·003 
Laboratory Sample ID: 982529-12 

TEST METHOO PARAMETER/TEST DESCRIPTION 

lead-212, "DA, 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 
Ruthenlum-103, MDA, Solid 
Ruthenium· 103, Lc, Solid 
Ruthenium-106, Activity, Solid 
Ruthenium· 106, Error, +/., Solid 
Ruthenium-106, MDA, Solid 
Ruthenium· 106, Lc, Solid 
Thorlum-231, Activity, Solid 
Thorlum-231, error +/-, Solid 
Thorlum-231, MDA, Solid 
Thorlum-231, Lc, solid 
Thorlum-232, Solid 
Thorium-232, Error +/-, Solid 
Thorlum-232, MDA, Solid 
Thorlum-232, Lc, Solid 
Uranlum-235, Activity, Solid 
Uranium 235, error +/-, Solid 
Uranlum-235, MDA, Solid 
Uranium-235, Lc, Solid 
Uranium-238, Activity, Solid 

CORE 
lAB 0 RAT 0 R Y T EST RES U l T S 

Date: 10/07/98 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02198 Time Sampled •••..• : 10:45 
Date Received ••••• : 09/09/98 Time Received ••.•• : 09:00 

SAMPLE RESULT a FLAGS MOL POL DILUTION 

0.1 1 
0.2 1 
1.6 1 
0.4 1 
0.2 1 
0.2 1 
2.0 1 
0.6 1 
0.2 1 
0.2 1 
2.7 -:r 1 
0.5 1 
0.1 1 
0.0 1 
0.1 1 
0.2 1 
0.1 1 
0.3 1 
0.0 1 
0.0 1 
1.1 1 
0.2 1 
0.8 1 
0.6 1 
0.6 1 
0.4 1 

13.2 1 
22.8 1 
20.5 1 
0.3 ;f 1 
0.2 - 1 
0.1 1 
0.1 1 
0.4 1 

10.7 1 
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LABORATORIES 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED TEeR 

pCi/g 10176 09/24/98 0500 IIdg 
pCI/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCilg 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCilg 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCl!g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCilg 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09/24/98 0500 IIdg 
pCi/g 10176 09124/98 0500 mg 
pCi/g 10176 09124/98 0500 mg 



~-- ----, 

CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RESULTS 

Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042441-003 
Laboratory Sample 10: 982529-12 

TESTMETHOO PARAMETER/TEST DESCRIPTION 

Uranium 238, error +/-, Solid 
Urani um·238 , MDA, Solid 
Uranlum'238, Lc, Solid 
Zlrconium-95, Activity, Sol id 
Zlrconlum-95, Error, +/-, Sol id 
Zlrconlum-95, MOA, Sol id 
Zirconlum-95, Lc, Solid 

PROJECT: AR/COC·600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT Q FLAGS MOL 

6.7 
1.7 
0.6 
0.0 
0.0 
0.1 
0.0 
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Date: 10/07198 

Time Sampled •••••• : 10:45 
Time Received ••••• : 09:00 

POL DILUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: Suzi Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10176 09/24/98 0500 
pCl/g 10176 09/24/98 0500 
pCi/g 10176 09/24/98 0500 
pCi/g 10176 09/24/98 0500 
pCi/g 10176 09/24/98 0500 
pCi/g 10176 09/24/98 0500 
pCl/g 10176 09/24/98 0500 

TECH 

ndg 
IIIdg 
IIIdg 
IIdg 
IIdg 
IIdg 
ndg 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 .• : 042442·003 
Laboratory Sample 10: 982529-13 17tb.1-rJ 

TEST METHOD PARAMETER/TEST DESCRIPTION 

EPA 6003.1.2·3 Sample Preparation, Solid 

CA-GLR-R405 Uraniun-234, 235, 238 
Uraniun-2J4, Sol id 
Uraniun 234, error +/-, Solid 
Uraniun-235, Activity, Sol id 
Uraniun 235, error +/-, Solid 
Uraniun-238, Activity, Solid 
Uraniun 238, error +/-, Solid 
Uraniun-234, MDA, Solid 
Uraniun-234, Lc, Sol id 
Uraniun-235, MDA, Sol id 
Uraniun-235, Lc, Sol id 
Uraniun-238, MOA, Sol id 
Uraniun-238, Lc, Sol id 

CA-GLR 5.0R4 Thoriun-228, 230, 232 
Thoriun-228, Sol id 
Thoriun-230, Sol id 
Thoriun-232, Sol id 
Thorlun-228, Error +/-, Sol id 
Thorlun-230, Error +/-, Sol id 
Thorlun-232, Error +/-, Solid 
Thorfun-228, MOA, Sol id 
Thorlun-228, Lc. Solid 
Thorlun-230, MOA. Sol id 
Thorlun-230, Lc, Solid 
Thoriun-232, MDA, Solid 
Thoriun-232, Lc. Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actiniun-228. Activity, Solid 
Actiniun-228. error +/-, Solid 
Actiniun-228. MOA. Solid 

CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RES U L T S 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••. : 09/09/98 

SAMPLE RESULT a FLAGS MOL 

Complete 

1.31 
0.560 
0.110 
0.0900 
3.68 
0.720 
0.0600 
0.0500 
0.0400 
0.0300 
0.0600 
0.0500 

1.15 -rS~ 
0.540 -
1. 11 
0.540 
0.280 
0.410 
0.0200 
0.0100 
0.120 
0.110 
0.0500 
0.0300 

2.1 -~ 
0.9 
0.3 
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Date: 10/07/98 

Time Sampled •••••• : 10:50 
Time Received •••.• : 09:00 

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 

ATTN: Suzl Montano 

Sample Matrix ••••• : 5011 

UNITS BATCH DATE ANALYZED 

10204 09/01/98 0800 

pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCl/g 10123 09/22/98 1333 
pCl/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 

pCl/g 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCilg 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCl/9 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 

pCi/g 10176 09/24/98 0602 
pCi/g 10176 09/24/98 0602 
pCi/g 10176 09/24/98 0602 

TECH 

plJ 

plJ 
pi) 
pi) 
pI) 
pi) 
pi) 
plJ 
pI) 
plJ 
plJ 
plJ 
pi J 

plJ 
pi J 
pi j 
plj 
plJ 
plj 
plJ 
plj 
plJ 
plJ 
plj 
plj 

mdg 
mdg 
mdg 

--



lAB 0 RAT 0 R Y T EST RES U L T S 
Job Number: 982529 Date: 10/07/98 

IER: Sandia National Laboratory PROJECT: AR/COC-600793 ATTN: Suzi Montano 

Customer Sample 10 •• : 042442-003 Date Sampled __ •••• : 09/02198 Time Sampled •••••• : 10:50 Sample Matrix ••.•. : Soli 
laboratory Sample 10: 982529-13 Date Received ..••• : 09/09/98 Time Received ••••• : 09:00 

-
METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT a FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Actinium-226, Lc, Solid 0.2 1 pCi/g 10176 09/24/98 0602 mdg 
Americium-241, Activity, Sol id 0.0 1 pCilg 10176 09/24/96 0602 mdg 
Americium-241, error .,-, Solid 0.1 1 pCi/g 10176 09/24/98 0602 mdg 
Americium-241, MDA, Solid 0.1 1 pCi/g 10176 09/24/98 0602 mdg 
Americium-241, Lc, Solid 0.4 1 pCi/g 10176 09/24/98 0602 mdg 
Cerium-144, Activity, Solid 0.7 1 pCi/g 10176 09/24/98 0602 mdg 
Cerium-I44, Error, ./-, Sol id 0.6 1 pCi/g 10176 09/24/96 0602 mdg 
Cerium-144, MDA, Solid 0.3 1 pCilg 10176 09/24/96 0602 mdg 
Cerium-144, lc, Solid 0.3 1 pCi/g 10176 09/24/98 0602 mdg 
Cobalt-60, Activity, Solid 0.3 -S" 1 pCi/g 10176 09/24/96 0602 mdg 
Cobalt-60, Error, .,-, Solid 0.1 1 pCi/g 10176 09/24/96 0602 mdg 
Cobalt-60, "DA, Solid 0.4 1 pCi/g 10176 09/24/96 0602 mdg 
Cobalt-60, Lc, Solid 0.0 1 pCi/g 10176 09/24/98 0602 mdg 
Chromium-51, Activity, Sol id 1.4 1 pCilg 10176 09/24/96 0602 mdg 
Chromium-51, Error, .,-, Solid 1.2 1 pCi/g 10176 09/24/98 0602 mdg 
Chromium-51, MOA, Solid 0.6 1 pCi/g 10176 09/24/98 0602 mdg 

Chromium-51, Lc, Solid 0.3 1 pCl/g 10176 09/24/98 0602 mdg 
Ceslum-134, Activity, Solid 0.1 1 pCi/g 10176 09124/96 0602 mdg 
Ceslum-134, Error, .,-, Solid 0.1 1 pCilg 10176 09124/98 0602 mdg 

Cesium-134, MDA, Solid 0.1 1 pCi/g 10176 09124/98 0602 mdg 

Cesium-134, Lc, Solid 0.2 1 pCi/g 10176 09/24/98 0602 mdg 
Cesium-137, Activity, Solid 0.2 1 pCi/g 10176 09/24/98 0602 mdg 
Cesium-1l7, Error, ./', Solid 0.1 1 pCi/g 10176 09/24/96 0602 mdg 
Ceslum-137, MDA, Solid 0.1 1 pCilg 10176 09/24/98 0602 mdg 
Cesium-137, Lc, Solid 0.1 S 1 pCi/g 10176 09/24/98 0602 mdg 
Iron-59, Activity, Solid 0.5 - 1 pCi/g 10176 09/24/98 0602 mdg 
Iron-59, Error, .", Solid 0.2 1 pCi/g 10176 09/24/98 0602 mdg 
Iron-59, MOA, Solid 0.1 1 pCi/g 10176 09/24/96 0602 melg 
Iron-59, lc, Solid 0.0 1 pCi/g 10176 09/24/96 0602 melg 
Potassium-40, Activity, Solid 21.4 1 pCilg 10176 09/24196 0602 melg 
Potassium-40, error +/-, Solid 3.2 1 pCi/g 10176 09/24/98 0602 melg 
Potassium-40, MOA, Solid 0.4 1 pCi/g 10176 09/24/98 0602 melg 
Potassium-40, lc, Solid 0.0 1 pCi/g 10176 09/24198 0602 melg 
Lead-212, Activity, Sol id 1.0 1 pCi/g 10176 09/24/96 0602 melg 
Lead-212, error +/-, Solid 0.2 1 pCi/g 10176 09/24/96 0602 melg 
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Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 01.21.42-001 
Laboratory Sample 10: 982529-11 

TEST METHOD PARAMETER/TEST DESCRIPTION 

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 
Radlum-226, Error, +/-, Solid 
Radium-226, MOA, Solid 
Radium-226, lc, Solid 
Radium·228, Activity, Solid 
Radium-228, Error, +/-, Solid 
Radium·228, MOA, Solid 
Radium-228, lc, Solid 
Ruthenium-l01, Activity, Solid 
Ruthenlum-l01, Error, +/-, Solid 
Ruthenium-l01, MOA, Solid 
Ruthenium-l0l, lc, Solid 
Ruthenium-l06, Activity, Solid 
Ruthenium-l06, Error, +/-, Solid 
Ruthenlum-l06, MDA, Solid 
Ruthenium-l06, lc, Solid 
Thorlum-231, Activity, Solid 
Thorlum-231, error +/-, Solid 
Thorium-231, MOA, Solid 
Thorlum·231, lc, Solid 
Thorlum-232, Solid 
Thorlum-212, Error +/., Solid 
Thorlum·232, MOAt Solid 
Thorium-232, lc, Solid 
Uranium·235, Activity, Solid 
Uranium 215, error +/-, Solid 
Uranium-23S, MOA, Solid 
Uranium-23S, lc, Solid 
Uranium·238, Activity, Solid 

CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RES U L T S 

Date: 10/07/98 

PROJECT: AR/COC-60079] ATTN: Suzl Montano 

Date Sampled •••••• : 09/02/98 Time Sampled •••••• : 10:50 Sample Matrix ••••• : Soli 
Date Received .•••• : 09/09/98 Time Received ••••• : 09:00 

SAMPLE RESULT o FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

0.1 1 pCI/g 10176 09/24/98 0602 mdg 
0.1 1 pCl/g 1(;176 09/24/98 0602 mdg 
1.6 1 pCl/g 10176 09/24/98 0602 mdg 
0.4 1 pCl/g 10176 09/24/98 0602 mdg 
0.2 1 pCl/g 10176 09/24/98 0602 mdg 
0.1 1 pCl/g 10176 09124/98 0602 mdg 
1.9 1 pCl/g 10176 09124/98 0602 mdg 
0.5 1 pCl/g 10176 09124/98 0602 mdg 
0.2 1 pCi/g 10176 09124/98 0602 mdg 
0.] :( 1 pCl/g 10176 09/24/98 0602 mdg 
2.1 ' 1 pCl/g 10176 09124/98 0602 mdg 
0.9 1 pCl/g 10176 09124/98 0602 mdg 
0.] 1 pCI/g 10176 09124/98 0602 mdg 
0.2 1 pCl/g 10176 09124/98 0602 mdg 
0.0 1 pCl/g 10176 09124/98 0602 mdg 
0.0 1 pCl/g 10176 09124/98 0602 mdg 
0.0 1 pCi/g 10176 09/24/98 0602 mdg 
0.0 1 pCilg 10176 09124/98 0602 mdg 
2.1 1 pCl/g 10176 09/24/98 0602 mdg 
1.6 1 pCl/g 10176 09124/98 0602 mdg 
1.1 1 pCltg 10176 09/21./98 0602 mdg 
0.2 1 pCl/g 10176 09/21./98 0602 mdg 
5.2 1 pCl/g 10176 09/21./98 0602 mdg 
2.5 1 pCl/g 10176 09121./98 0602 mdg 
0.8 1 peltg 10176 09121./98 0602 mdg 
0.6 1 pCl/g 10176 09121./98 0602 mdg 

13.8 1 pCl/g 10176 09/21./98 0602 mdg 
21.7 1 pCl/g 10176 09/21./98 0602 mdg 
21..] 1 pCi/g 10176 09/21./98 0602 mdg 

0.1. :( 1 pCi/g 10176 09/24/98 0602 mdg 
0.1. .; 1 pCi/g 10176 09/21./98 0602 mdg 
0.1 1 pCi/g 10176 09124/98 0602 mdg 
0.1 1 pCI/g 10176 09/24/98 0602 melg 
0.4 1 pCilg 10176 09/24/98 0602 mdg 
7.4 1 pCi/g 10176 09/24/98 0602 melg 
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Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042442-003 
laboratory Sample 10: 982529-13 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Uranium 238, error +/-, Solid 
Uranlum-238, MDA, Solid 
Uranlum-238, lc, Solid 
Zlrconlum-95, Activity, Solid 
Zlreonium-95, Error, +/-, Solid 
Zlreonium-95, MOA, Solid 
Zlreonium-95, Le, Solid 

CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U L T S 

SAMPLE 

PROJECT: AR/COC-600793 

Oate Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

RESULT o fLAGS MOL 

2.3 
1.4 
0.5 
0.1 
0.1 
0.2 
0.1 
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Date: 10/07/98 

Time Sampled •.•••• : 10:50 
Time Received ••••• : 09:00 

POL DILUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10116 09/24/98 0602 
pCi/g 10176 09/24/98 0602 
pCi/g 10176 09/24/98 0602 
pCi/g 10116 09/24/98 0602 
pCf/g 10176 09/24/98 0602 
pCI/9 10176 09/24/98 0602 
pCi/g 10176 09/24/98 0602 

lht~. opnionI or ....,.. ....... ~ 1ft'" '-POrt ... M'" upon CIibMn'tI'1OM and ,.. • .,.. ,_""",,", br ..... cNrtl lor MwtM •• n..w. ancf ~ ...... report he. tMMn m~ 'he ",f"p'''''''''''''' Of fol""""'" "P"''''' ,..,. ........... ~', r""",*" 01 Cor. I ,hole'"""" C".. 

\..IIIIOt ................ .....,.. ................. 1'ftIIII .. no...,..,." .,.,.,...,.....,. .• .." ... ar~. ,.lo .. p'odIJtt~. ptaper opefllkJnl, 01,,011..,..,..' of..-, 01,,., mill ()f other m,tI.,.'. po(JPe"y ... ,1 or PM on cnn __ loon ."1'1 ..... 0(1'1 •• ,rh ,.pot1 II uMd Of '., • ..., upoon I". "'" ••••• .,., 

TECH 

IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdg 

IIId!I 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 .. : 042443-003 
Laboratory Sample 10: 982529-14 

TEST METHOD PARAMETER/TEST DESCRIPTION 

EPA 600 3.1.2-3 Sample Preparation, Solid 

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-Z34, Le, Solid 
Uranium-235, MDA, Solid 
Uranium-235, Lc, Solid 
Uranium-238, MDA, Solid 
Uranium'238, Lc, Solid 

CA-GtA 5.0R4 Thorium-228, 230, 232 
Thorium-228, Sol id 
Thorium-230, Sol id 
Thorium-232, Sol id 
Thorium-228, Error +/-, Solid 
Thorium-230, Error +/-, Sol id 
Thorlum-232, Error +/-, Solid 
Thorlum-228, MOA, Solid 
Thorlum-228, le, Solid 
Thorium-230, MDA, Solid 
Thorfum-230, lc, Solid 
Thorfum-232, MDA, Solid 
Thorlum-232, le, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium-228, Activity, Solid 
Aetinfum-228, error +/-, Solid 
Actinlum-228, MOA, Solid 

CORE LABORATORIES 
LAB a RAT a R Y T EST RESULTS 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT o FLAGS MOL 

C~lete 

2.04 
0.240 
0.100 
0.110 
5.62 
1.02 
0.0600 
0.0500 
0.0400 
0.0300 
0.0600 
0.0500 

1.44 
1.47 
1.37 
0.520 
0.720 
0.680 
0.0400 
0.0100 
0_300 
0_270 
0.110 
0.0700 

1.8 - :f 
0.9 
0.3 
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Date: 10/07/98 

Time Sampled •••••• : 10:55 
Time Received •.••• : 09:00 

POL DILUTION 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 

1 
1 
1 

ATTN: Suzl Montano 

Sample Matrix ••••• : Sofl 

UNITS BATCH DATE ANALYZED 

10204 09/01/98 0800 

pCl/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 
pCl/g 10123 09/22/98 1333 
pCl/g 10123 09/22/98 1333 
pCl/g 10123 09/22/98 1333 
pClIg 10123 09/22/98 1333 
pCi/g 10123 09/22/98 1333 

pCi/g 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 

pCi/g 10176 09/24/98 0708 
pCi/9 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 

TECH 

pI J 

plJ 
plJ 
pI J 
plj 
plj 
plJ 
pI J 
pi J 
pI J 
plJ 
plJ 
plJ 

plj 
plJ 
plJ 
plJ 
pi! 
plj 
plJ 
plJ 
pi J 
pI j 
pi! 
pi) 

mdg 
mdg 
mdg 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042443·003 
Laboratory Sample 10: 982529·14 

TEST MElHa> PARAMETER/TEST OESCRIPTION 

Actlnium'228, Lc, Solid 
Americlum'241, Activity, Solid 
Americlum'241, error +/., Solid 
Amerlclum'241, MDA, Solid 
Americlum·241, Lc, Solid 
Cerlum·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'SI, Activity, Solid 
Chromium'SI, Error, +/., Solid 
Chromium'SI, MDA, Solid 
Chromium'SI, Lc, Solid 
Ceslum·134, Activity, Solid 
Ceslum·134, Error, +/., Solid 
Ceslum·134, MOA, Solid 
Ceslum'134, Lc, Solid 
Cesium"l7, Activity, Solid 
Ceslum"l7, Error, +/., Solid 
Ceslum·137, MOA, Solid 
Ceslum·ll7, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 
Iron-59, MOA, Solid 
Iron-59, le, Solid 
Potassium-40, Activity, Solid 
potassium·40, error +/., Solid 
Potasslum·40, MOA, Solid 
potasslum'40, Lc, Solid 
Lead'2'2, Activity, Solid 
Lead'212, error +/., Solid 

CORE 
LAB 0 RAT 0 R Y T EST RES U L T S 

Date: 10/07/98 

PROJECT: AR/COC·6Q0793 

Date Sampled •••••• : 09/02198 Time Sampled ••••.• : 10:55 
Date Received .•••• : 09/09/98 Time Received •.••• : 09:00 

SAMPLE RESULT o FLAGS MOL POL DILUTION 

0.1 , 
0.0 1 
0.0 1 
0.1 1 
0.5 1 
0.3 1 
0.5 . 1 
0.4 1 
0.4 1 
0.2 - j"" 1 
0.1 1 
0.1 1 
O. I 1 
1.8 1 
1.1 1 
0.6 1 
0.2 1 
0.2 1 
0.1 1 
0.1 1 
0.2 1 
0.4 1 
0.2 1 
0.1 1 
0.1 :f 1 
0.5 - 1 
0.3 1 
0.1 1 
0.1 1 

23.7 1 
3.4 1 
0.4 1 
0.0 1 
1.1 1 
0.2 1 
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LABORATORIES 

ATTN: Suzl Montano 

Sample MatrIM ••••• : Soli 

UNITS BATCH DATE ANALYZED 

pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCl/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCl/g 10176 09/24/98 0708 
pCl/g 10176 09/24/98 0708 
pCl/g 10176 09/24/98 0708 
pCilg 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCl/g 10176 09/24/98 0708 
pCl/g 10176 09/24/98 0708 
pCl/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCl/g 10176 09/24/98 0708 
pCl/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCl/g 10176 09/24/98 0708 
pCl/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCl/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 

n.~. opnkJnI III ~ ..... ~ "' ... tepoA ........ \!PO" GttMrvlt.on. and .,..,..'" ,urphod by 11~ (kent tor ....,...~ .... ~ ~ ... ,.,.- hel been m ..... M lhe on)n'p"'allonl ." "1""00"' '.r'.''I'WI '.p •• 'ltflt tt •• 1..,'ll"~Qmenl' of COle t eho ... u),' •• r;,,,. 

l..IIbor .......................... flO......."...,.. ............ no _lIlT"" Of ' ....... t ...... prft, Of 1n'IpfIod, •• 10 .... prOducI"",,, pr~ aperetlont. 01 praI .......... fill....., oil, .... (oel Of 0""1' m,n,. at, p'~r1 ...... 11 m Ilind In CQon"...,~ .... f" ,.,t"d> '"r t, '.P"" .. u ...... Q' ,.1 . ." ' ......... , I", ."., I •• "'" 
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TECH 

mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 



mD:LAB CORE LABORATORIES 
L A 8 0 RAT 0 R Y T EST RES U L T S 

Job Nunber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600793 ATTN: SUZ f Montllno 
I 

Customer Sample 10 .• : 042443-003 Date Sampled •••••• : 09/02198 Time Sampled ..••.• : 10:55 Sample Matrix ••••• : Soli 
Laboratory Sample 10: 982529-14 Date Received .•••• : 09/09/98 Time Received ....• : 09:00 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Lead-212, MDA, Sol id 0.1 1 pCi/g 10176 09/24/98 0708 IIIdg 
Lead-212, Lc, Sol id 0.3 1 pCi/g 10176 09/24/98 0708 nrlg 
Lead-214, Activity, Sol id 1.7 1 pCi/g 10176 09/24/98 0708 nrlg 
Lead-214, error +/-, Solid 0.4 1 pCi/g 10176 09/24/98 0708 nrlg 
Lead-214, MDA, Sol id 0.2 1 pCi/g 10176 09/24/98 0708 IIIdg 
Lead-214, Lc, Solid 0.3 1 pCi/g 10176 09/24/98 0708 n::Ig 
Radiun-226, Activity, Sol id 1.7 1 pCi/g 10176 09/24/98 0708 IIrlg 
Radiun-226, Error, +/-, Solid 0.4 1 pCi/g 10176 09/24/98 0708 IIIdg 
Radiun-226, MDA, Sol id 0.1 1 pCi/g 10176 09/24/98 0708 IIrlg 
Raditn-226, Lc, Solid 0.1 1 pCl/g 10176 09/24/98 0708 nrlg 
Red i un- 228, Activity, Solid 1.8 - .( 1 pCilg 10176 09/24/98 0708 nrlg 
Radiun-228, Error, +/-, Solid 0.9 1 pCi/g 10176 09/24/98 0708 IIdg 
Radiun-228, MOA, Solid 0_3 1 pCi/g 10176 09/24/98 0708 nrlg 
Radiun-228, le, Solid 0.1 1 pCi/g 10176 09/24/98 0708 nrlg 
Rutheniun-l03, Activity, Solid 0.3 1 pCi/g 10176 09/24/98 0708 n::Ig 
Ruthenlun-l03, Error, +1-, Solid 0.2 1 pCi/g 10176 09/24/98 0708 n::Ig 
Rutheniun-103, HOA, Sol id 0.1 1 pCilg 10176 09/24/98 0708 IIIdg 
Rutheniun-103, Lc, Sol id 0.3 1 pCilg 10176 09/24/98 0708 IIIdg 
Rutheniun-l06, Activity, Sol id 0.5 1 pCi/g 10176 09/24/98 0708 IIIdg 
Rutheniun-l06, Error, +1-, Solid 0.4 1 pCilg 10176 09/24/98 0708 IIrlg 
Ruthenlun-l06, HOA, sol id 0.6 1 pCi/g 10176 09/24/98 0708 IIrlg 
Ruthenlun-l06, Lc, Solid 0.1 1 pCi/g 10176 09/24/98 0708 IIrlg 
Thoriun-231, Activity, Solid 4.0 1 pCi/g 10176 09/24/98 0708 IIrlg 
Thorfun-231, error +/-, Solid 1.7 1 pCi/g 10176 09/24/98 0708 IIrlg 
Thorium-231, MDA, Solid 1.1 1 pCi/g 10176 09/24/98 0708 IIrlg 
Thorium-231, LC, Solid 0.5 1 pCi/g 10176 09/24/98 0708 IIrlg 
Thoriun-232, Solid 36.5 1 pCi/g 10176 09/24/98 0708 IIrlg 
Thoriun-232, Error +/-, Solid 46.4 1 pCi/g 10176 09/24/98 0708 IIrlg 
Thorium-232, MOA, Sol id 32.9 1 pCi/g 10176 09/24/98 0708 IIrlg 
Thor i um- 232, Lc, Sol id 0.6 1 pCi/g 10176 09/24/98 0708 IIrlg 
Uranium-235, Activity, Sol id 0.2 1 pCi/g 10176 09/24/98 0708 IIrlg 
Uranium 235, error +/-, Solid 0.1 _:1 1 pCi/g 10176 09/24/98 0708 IIrlg 
Uranium-235, HDA, Sol id 0.1 1 pCilg 10176 09/24/98 0708 IIrlg 
Uraniun-235, Lc, Solid 0.4 1 pCi/g 10176 09/24/98 0708 mdg 
Uranh",-238, Activity, Sol id 12.7 1 pCi/g 10176 09/24/98 0708 mdg 

Page 57 



CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RES U L T S 

Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042443·003 
Laboratory Sample 10: 982529·14 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Uranium 238, error +/., Solid 
Uranlum·238, MOA, Solid 
Uranium· 238, Lc, Solid 
Zirconium·95, Activity, Solid 
Zirconium·95, Error, +/., Solid 
Zirconlum·95, MOA, Solid 
Zirconium-95, Lc, Solid 

PROJECT: AR/COC·600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT Q FLAGS MOL 

3.3 
1.7 
0.6 
0.0 
0.0 
0.1 
0.0 
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Date: 10/07198 

Time Sampled •••.•• : 10:55 
Time Received ...•• : 09:00 

POL DILUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: Suzt Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCI/g 10176 09/24/98 0708 
pCI/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCI/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 
pCI/g 10176 09/24/98 0708 
pCi/g 10176 09/24/98 0708 

The .,..,... • ....,.,. or.......,....." CICW'IIeIned" It"- ,.,.". .......... upon ~.hon' end .......... "~ by ... cller1t b __ •• dueNe ...... ~ ...... feport .... beef' m:tde thl '''I'·'P'.I'''')fl~ o. 0,,,,,,,, .. , ,.p,.n.d ''''''''"II~ tNt,! I"rtr,,~ of C".. I ,1)f"IH1""' (,". 

lAbor ...... ......"... . ....".... no............,..t ....... no • .,,.,..., Of ................. '.,..'SI or wnphed, II 10'" pmduclfWlly.~' apet ....... Of ",."...,..". •• 01 '",OIl ..... co .. c .. ott .. " m'''f!.,,1 P'OP"" .... ,N." \".""", '..".. ... d.OI'I ",~t, -,,,,h ~,,," .npnt1 II II .... r,. 1l1li'''''' '·1 .... "'· ,." ·'·r ,"""."" 
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TECH 

111ft 
IIIdg 
111ft 
111ft 
IIIdg 
111ft 
111ft 



Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042444·003 
laboratory Sample 10: 982529·15 

TEST METHOD PARAMETER/TEST DESCRIPTION 

EPA 600 3.1.2·3 Sample Preparation, solid 

CA·GLR·R405 Uraniun'234, 235, 238 
Uranlun·234, Solid 
Uraniun 234, error +/', Solid 
Uraniun-235, Activity, Sol id 
Uranlun 235, error +/', Solid 
Uraniun-238, Activity, Sol id 
Uraniun 238, error +/', Solid 
Uraniun-234, MOA, Solid 
Uranlun-234, lc, Solid 
Ur.niun·235, MOA, Solid 
Uraniun'235, lc, Solid 
Uraniun-238, MOA, Solid 
Uraniun'238, lc, Solid 

CA·GLR 5.0R4 Thoriun'228, 230, 232 
Thorlun-228, Solid 
Thoriun'230, Solid 
Thorlun·232, Solid 
Thorlun'228, Error +/., Sol id 
Thoriun'230, Error +/', Solid 
Thorlun'232, Error +/', Solid 
Thorlun'228, MDA, Solid 
Thorlun'228, lc, Solid 
Thorlun-230, MDA, Solid 
Thorlun·230, lc, Solid 
Thorlun'232, MOA, Solid 
Thoriun-232, lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinlun'228, Activity, Solid 
Actinlun-228, error +/', Solid 
Actlniun-228, MDA, Solid 

CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

PROJECT: AR/COC·600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT o FLAGS MDl 

C~lete 

0.970 
0.610 
0.0200 
0.0600 
3.57 
0.740 
0.0700 
0.0600 
0.0500 
0.0300 
0.0600 
0.0500 

1.03 
1.21 -t- .r~ 
1.27 
0.340 
0.400 
0.410 
0.0100 
0.0100 
0.100 
0.0900 
0.0400 
0.0300 

2.0 '-5 
1.0 
0.4 
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Oate: 10/07/98 

Time Sampled •••.•• : 11:00 
Time Received ..••• : 09:00 

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 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

10204 09/01198 0800 

pCi/g 10123 09122198 1333 
pCilg 10123 09122198 1333 
pCi/g 10123 09122198 1333 
pCilg 10123 09122198 1333 
pCi/g 10123 09122/98 1333 
pCi/g 10123 09122/98 1333 
pCl/g 10123 09122198 1333 
pCl/g 10123 09122/98 1333 
pCl/g 10123 09122198 1333 
pCi/g 10123 09122198 1333 
pCl/g 10123 09122198 1333 
pCl/g 10123 09122198 1333 

pCi/g 10147 09128/98 1134 
pCi/g 10147 09128/98 1134 
pCl/g 10147 09128/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09128/98 1134 
pCi/g 10147 09128/98 1134 
pCI/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09128/98 1134 
pCl/g 10147 09128/98 1134 
pCi/g 10147 09/28/98 1134 
pCl/g 10147 09/28/98 1134 

pCi/g 10176 09/24/98 0812 
pCi/g 10176 09124/98 0812 
pCi!g 10176 09124/98 0812 

TECH 

plj 

plj 
plj 
pI) 
pI) 
pI) 
pI) 
plJ 
pI) 
pI) 
pI) 
pi j 
plj 

pI) 
pI) 
pI) 
pI) 
pi) 
pI) 
plj 
pI) 
pI) 
plJ 
pI) 
plJ 

mdg 
mdg 
mdg 



m~LAB CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

Job NUlDer: 982529 Date: 10/07198 

CUSTOMER: sandia National laboratory PROJECT: AR/COC-600793 ATTN: Suzl Montano 

Customer Sample 10 .• : 042444·003 Date Sampled •••••• : 09/02/98 Time Sampled ••.••• : 11:00 Sample Matrix ••••• : Soil 
laboratory Sample 10: 982529·15 Date Received ••••• : 09/09/98 Time Received ••••• : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS MDL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Actlnium'228, Lc, Solid 0.2 1 pCi/g 10176 09/24/98 0812 Indg 
Amerlcium'241, Activity, Solid 0.0 1 pCi/g 10176 09/24/98 0812 Indg 
Americium'241, error +/', Solid 0.0 1 pCilg 10176 09/24/98 0812 IIIdg 
Amerlcium-241, MOA, Solid 0.1 1 pCl/g 10176 09/24/98 0812 IIIdo 
Amerlcium'241, LC, Solid 0.4 1 pCl/g 10176 09/24/98 0812 IIIdo 
cerlum-144, Activity, Solid 0.1 1 pCi/g 10176 09/24/98 0812 IIIdo 
cerlum-144, Error, +/-, Solid 0.2 I pCi/g 10176 09/24/98 0812 lidO 
cerlum-144, MDA, Solid 0.2 1 pCl/g 10176 09/24/98 0812 IIIdo 
Cerlum-144, Lc, Sol id 0.2 1 pCi/g 10176 09/24/98 0812 IIIdg 
cobalt-60, Activity, Solid 0.0 -f 1 pCilg 10176 09/24/98 0812 IIdg 
Cobalt'60, Error, +/-, Solid 0.0 1 pCltg 10176 09/24/98 0812 IIIdg 
Cobalt-60, MOA, Solid 0.0 I pCi/g 10176 09/24/98 0812 mdg 
Cobalt-60, Lc, Solid 0.0 1 pCilg 10176 09/24/98 0812 mdg 
Chromium'51, Activity, Solid 2.2 1 pCi/g 10176 09/24/98 0812 IIIdg 
Chromium-51, Error, +1-, Solid 1.6 1 pCl/g 10176 09/24/98 0812 mdg 
Chromium-51, MDA, Solid 0.7 1 pCltg 10176 09/24/98 0812 lidO 
Chromium-51, Lc, Solid 0.3 1 pCi/g 10176 09/24/98 0812 IIIdg 
Ceslum-134, Activity, Solid 0.0 1 pCi/g 10176 09/24/98 0812 lidO 
Cesium-134, Error, +/-, Solid 0.0 1 pCi/g 10176 09/24/98 0812 lidO 
Ceslum-134, MOA, Solid 0.0 1 pCi/g 10176 09/24/98 0812 IIIdg 
Cesium-134, Lc, solid 0.1 1 pCilg 10176 09/24/98 0812 IIIdg 
Cesium-137, Activity, Solid 0.2 I pCi/g 10176 09/24/98 0812 IIdg 
Cesium-137, Error, +/-, Solid 0.1 1 pCi/g 10176 09/24/98 0812 mdg 
Cesium-137, MOA, Solid 0.0 1 pCi/g 10176 09/24/98 0812 mdg 
Cesium-137, Lc, Solid 0.0 1 pCi/g 10176 09/24/98 0812 IIdg 
Iron-59, Activity, Solid 0.9 -:r' 1 pCl/g 10176 09/24/98 0812 nrlg 
Iron-59, Error, +/-, Solid 0.2 1 pCi/g 10176 09/24/98 0812 IIdg 
Iron-59, MDA, Solid 0.1 1 pCi/g 10176 09/24/98 0812 mdg 
Iron·59, Lc, Solid 0.0 1 pCl/g 10176 09/24/98 0812 mdg 
potassium-40, Activity, Solid 26.4 1 pClIg 10176 09/24/98 0812 IIdg 
potasslum-40, error +/-, Solid 3.6 1 pCi/g 10176 09/24/98 0812 mdg 
potassium-40, MDA, Solid 0.4 1 pCi/g 10176 09/24/98 0812 IIdg 
potassium-40, Lc, Solid 0.0 1 pCi/g 10176 09/24/98 0812 mdg 
Lead-212, Activity, Solid 0.8 I pCi/g 10176 09/24/98 0812 mdg 
Lead-212, error +/-, Solid 0.2 1 pCi/g 10176 09/24/98 0812 IIdg 
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mJAB CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RES U L T S 

Job Nln1ber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600793 ATTN: Suz I 'Montano 

Customer Sample 10 •• : 042444-003 Date Sampled •••••• : 09/02/98 Time Sampled .•..•• : 11:00 Sample Matrl~ ••••• : Soli 
Laboratory Sample 10: 982529·15 Date Received ••••• : 09/09/98 Time Received .•••• : 09:00 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS MDL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Lead-212, MDA, Solid 0.1 1 pCl/g 10176 09/24/98 0812 IIdg 
Lead-212, Lc, Sol id 0.4 1 pCi/g 10176 09/24/98 0812 111ft 
Lead·214, Activity, Solid 1.8 1 pCi/g 10176 09/24/98 0812 IIdg 
Lead-2.14, error +/-, Solid 0.4 1 pCl/g 10176 091Z4/98 0812 IIdg 
Lead·214, MDA, Sol id 0.2 1 pCi/9 10176 09/24/98 0812 IIdg 
Lead-214, Lc, Solid 0.3 1 pCl/g 10176 09/24/98 0812 ndg 
Radium-226, Activity, Solid 1.7 1 pCi/g 10176 091Z4/98 0812 IIdg 
Radium-226, Error, +/-, Solid 0.6 1 pCi/g 10176 09/24/98 0812 IIdg 
Radium-226, MDA, Solid 0.3 1 pCi/g 10176 09/24/98 0812 IIdg 
Radium-226, Lc, Sol id 0.3 1 pCi/g 10176 091Z4/98 0812 IIdg 
Radium-228, Activity, Solid 2.0 - :r 1 pCl/g 10176 091Z4/98 0812 IIdg 
Radium-228, Error, +1-, Solid 1.0 1 pCilg 10176 091Z4/98 0812 IIdg 
Radium-228, MDA, Sol id 0.4 1 pCl/g 10176 09/24/98 0812 IIdg 
Radium-228, Lc, Solid 0.2 1 pCi/g 10176 091Z4/98 0812 IIdg 
Ruthenium' 103, Activity, Sol id 0.2 1 pCi/g 10176 09/24/98 0812 IIdg 
Ruthenium-l03, Error, +/-, Solid 0.1 1 pCl/g 10176 091Z4/98 0812 IIdg 
Ruthenium-l03, MDA, Sol id 0.0 1 pCi/g 10176 09/24/98 0812 IIdg 
Ruthenium-l03, Lc, Sol id 0.1 1 pCi/g 10176 09/24/98 0812 IIdg 
Ruthenium-l06, Activity, Sol id 3.3 1 pCi/g 10176 09/24/98 0812 IIdg 
Ruthenium-l06, Error, +/-, Solid 2.7 1 pCi/9 10176 09/24/98 0812 IIdg 
Ruthenium-l06, MOA, Sol id 1.6 1 pCi/9 10176 09/24/98 0812 IIdg 
Ruthenium-l06, Lc, Solid 0.2 1 pCi/g 10176 09/24/98 0812 IIdg 
Thorium-231, Activity, Solid 1.5 1 pCI/g 10176 09/24/98 0812 IIdg 
Thorium-231, error +/-, Solid 1.0 1 pCi/g 10176 09/24/98 0812 mdg 
Thorlum-231, MOA, Solid 0.8 1 pCi/g 10176 09/24/98 0812 IIdg 
Thorium-231, Lc, Solid 0.4 1 pCi/9 10176 09/24/98 0812 IIdg 
Thorium-232, Solid 39.5 1 pCilg 10176 09/24/98 0812 IIdg 
Thorium-232, Error +/-, Solid 35.9 1 pCI/9 10176 09/24/98 0812 mdg 
Thorium-232, MOA, Sol id 22.3 1 pCi/g 10176 09/24/98.0812 mdg 
Thorlum-232, Lc, Solid 0.4 f 1 pCl/g 10176 09/24/98 0812 mdg 
Uranlum·235, Activity, Solid 0_ I- 1 pCi/g 10176 09/24/98 0812 mdg 
Uranium 235, error +/-, Solid 0.1 1 pCi/g 10176 09/24/98 0812 mdg 
Uranium-235, MDA, Sol id 0.1 1 pCilg 10176 09/24/98 0812 mdg 
Uranlum-235, Lc, Sol id 0.4 1 pCi/g 10176 09/24/98 0812 mdg 
Uranium-238, Activity, Solid 7.6 1 pCi/g 10176 09/24/98 0812 mdg 
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mULAB CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

Job Number: 982529 Date: 10f07l98 

CUSTOMER: Sandia National laboratory PROJECT: ARfCOC-600793 ATTN: SUI I Montano 

Customer Sample 10 •• : 042444·003 Date Sampled •••••• : 09/02{98 Time Sampled •••••• : 11:00 Sample Matrix ••••• : Soil 
laboratory Sample 10: 982529·15 Date Received ••••• : 09/09/98 Time Received ••.•• : 09:00 

JEST METHOD PARAMETERfTEST DESCRIPTION SAMPLE RESULT o flAGS MDL POL DILUTION UNITS BATCH DATE ANALYlED TECH 

Uranium 238, error +f·, Solid 1.9 1 pCifg 10176 09124198 0812 IIIdg 
Uranium-238, MDA, Solid 1.3 1 pCifg 10176 09124/98 0812 IIdg 
Uranium'238, lc, Solid 0.5 1 pCifg 10176 09/24/98 0812 IIIdt 
2irconium-95, Activity, Solid 0.1 1 pCIfg 10176 09124/98 0812 IIIdg 
Zlrconium-95, Error, +/', Solid 0.2 1 pCif9 10176 09/24/98 0812 IIIdg 
Zirconium'95, HDA, Solid 0.2 1 pCi/g 10176 09/24/98 0812 IIIdg 
Zirconium'95, lc, Solid 0.1 1 pCi/g 10176 09/24/98 0812 IIIdg 

I 
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Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042445-003 
laboratory Sample 10: 982529-16 -p~ B-S 

TEST METHOD PARAMETER/TEST DESCRIPTION 

EPA 600 3.1.2-3 Sample Preparation, Solid 

CA'GLR'R405 Uranium-234, 235, 238 
Uranium-234, Solid 
Uranium 234, error +/-, Solid 
Uranlum-235, Activity, Sol id 
Uranium 235, error +/-, Solid 
Uranium-238, Activity, Solid 
Uranium 238, error +/-, Solid 
Uranlum-234, HDA, Solid 
Uranium·234, Lc, Solid 
Uranlum-235, HDA, Solid 
Uranium-235, lc, Solid 
Uranlum'238, HDA, Solid 
Uranium·238, Lc, Solid 

CA·GLR 5.0R4 Thorium-228, 230, 232 
Thorium-228, Sol id 
Thorium-230, Sol id 
Thorium-232, Solid 
Thorlum-228, Error +/-, Sol id 
Thorium-230, Error +/-, Solid 
Thorlum-232, Error +/-, Solid 
Thorium-228, MOA, Solid 
Thorlum-228, Lc, Solid 
Thorlum-230, MOA, Solid 
Thorlum'230, Le, Solid 
Thorium-232, MOA, Solid 
Thorlum'232, Lc, Solid 

EPA 901.1 Gamma Scan (HPGe samma) 
Actinium-228, Activity, Solid 
Actinium-228, error +/-, Solid 
Actinium·228, HOA, Solid 

CORE LABORATORIES 
LAB a RAT a R Y T EST RES U L T S 

PROJECT: AR/COc-600793 

Date Sampled •.•••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAHPLE RESULT a FLAGS HDl 

Complete 

1. 79 
0.530 
0.260 
0.150 
4.44 
0.910 
0.0700 
0.0600 
0.0500 
0.0400 
0.0700 
0.0500 

0.950 
- .1"6 0.850 -

1.00 
0.360 
0.310 
0.340 
0.0100 
0.0100 
0.100 
0.0900 
0.0400 
0.0200 

2.0 - f 
0.6 
0.2 
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Date: 10/07/98 

ATTN: Suzl Montano 

Time Sampled .••..• : 11:05 Sample Matrix •••.• : Soil 
Time Received ..... : 09:00 

POL DILUTION UNITS BATCH DATE ANALYZED 

1 10204 09/01198 0800 

1 pCi/S 10123 09122/98 1333 
I pCits 10123 09122198 1333 
1 pCits 10123 09122198 1333 
I pCits 10123 09122198 1333 
1 pCits 10123 09122198 1333 
1 pCits 10123 09122198 1333 
1 pCits 10123 09/22198 1333 
1 pCi/S 10123 09122198 1333 
1 pCits 10123 09122198 1333 
1 pCltg 10123 09122198 1333 
1 pCi/S 10123 09t22198 1333 
1 pCI/g 10123 09122198 1333 

1 pCits 10147 09128/98 1134 
1 pCi/S 10147 09128/98 1134 
1 pCitg 10147 09128/98 1134 
1 pCi/g 10147 09128/98 1134 
1 pCi/S 10147 09128/98 1134 
1 pCi/g 10147 09128/98 1134 
1 pCits 10147 09128/98 1134 
1 pCI/g 10147 09128/98 1134 
1 pCl/g 10147 09128/98 1134 
1 pCilg 10147 09/28/98 1134 
1 pCi/g 10147 09/28/98 1134 
1 pCi/g 10147 09/28/98 1134 

1 pCI/9 10176 09/24/98 0812 
1 pCi/g 10176 09/24/98 0812 
1 pCitg 10176 09124/98 0812 

TECH 

pi J 

pI) 
plJ 
plJ 
plJ 
plJ 
plJ 
plJ 
plJ 
pi J 
pI) 
plJ 
pi J 

plJ 
plj 
plj 
pi j 
pi j 
plj 
pI! 
plj 
plj 
plj 
plj 
pi j 

IIdg 
IIdg 
IIdg 



m~LAB CORE LABORATORIES 
~==========================================================~----~ 

Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042445·003 
Laboratory Sample 10: 982529-16 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Actlnium-228, Lc, Solid 
Amerlcium-241, Activity, Solid 
Americium-241, error +/-, Solid 
Amerlclum-241, MOA, Solid 
Amerlclum-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, MOA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/-, Solid 
Chromium-51, MOA, Solid 
Chromium-51, Lc, Solid 
Cesium-134, Activity, Solid 
Ceslum-134, Error, +/-, Sol id 
Cesium-134, MOA, Solid 
Cesium-134, Lc, Solid 
Cesium'137, Activity, Solid 
Cesium-137, Error, +/-, Solid 
Ceslum·137, MOA, Solid 
Ceslum·137, Lc, Solid 
Iron·59, Activity, Solid 
Iron'59, Error, +/', Solid 
Iron'59, MOA, 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 

lAB 0 RAT 0 R Y T EST RES U L T S 
Date: 10/07/98 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02198 Time Sampled •.•••• : 11 :05 
Date Received ••••• : 09/09/98 Time Received._ ..• : 09:00 

SAMPLE RESULT Q FLAGS MOL POL DILUTION 

0.0 1 
0.2 1 
0.4 1 
0.4 1 
0.2 1 
1.1 1 
0.6 1 
0.3 1 
0.2 1 
0.2-J 1 
0.1 1 
0.1 1 
0.0 1 
0.0 1 
0.1 1 
0.3 1 
0.1 1 
0.0 1 
0.0 1 
0.0 1 
0.0 1 
0.3 1 
0.1 1 
0.0 1 
0.0 1 
0.1 - l' 1 
0.1 1 
0.2 1 
0.0 1 

25.6 1 
4.3 1 
0.7 1 
0.0 1 
1.0 1 
0.2 1 
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ATTN: Suzl Montano 

Sample Matrix ••••• : Soli 

UNITS BATCH DATE ANALYZED 

pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCl!g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCl/g 10176 09/24/98 0812 
pCl/g 10176 09/24/98 0812 
pCl/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCl/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCl/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCl!g 10176 09/24/98 0812 
pCl/g 10176 09/24/98 0812 
pCl/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCl/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
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TECH 

tndg 
tndg 
tndg 
tndg 
tndg 
tndg 
tndg 
tndg 
tndg 
Indg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
tndg 
Indg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 



Job Nunber: 982529· 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 .. : 042445-003 
Laboratory Sample 10: 982529-16 

TEST METHOD PARAMETER/TEST DESCRIPTION 

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 
Radlum-226, MDA, Solid 
Radium-226, lc, Solid 
Radium-22e, Activity, Solid 
Radium-228, Error, +/-, Solid 
Radium-228, MDA, Solid 
Radium-228, Lc, Solid 
Ruthenium-l03, Activity, Solid 
Ruthenium-l03, Error, +/-, Solid 
Ruthenium-l03, MDA, Solid 
Ruthenium-l03, Lc, Solid 
Ruthenlum-l06, Activity, Solid 
Ruthenium-l06, Error, +'-, Solid 
Ruthenium-l06, MOA, Solid 
Ruthenium-l06, Lc, Solid 
Thorlum-231, Activity, Solid 
Thorium-231, error +/-, Solid 
Thorlum-231, MOA, Solid 
Thorlum-231, Lc, Solid 
Thorlum-232, Solid 
Thorlum-232, Error +/-, Solid 
Thorlum-232, MOA, Solid 
Thorium-232, lc, Solid 
Uranlum-235, Activity, Solid 
Uranium 235, error +/-, Solid 
Uranlum-235, MDA, Solid 
Uranium-235, lc, Solid 
Uranlum-238, Activity, Solid 

CORE 
lAB 0 RAT 0 R Y T EST RES U L T S 

Date: 10/07/98 

PROJECT: AR/COC-600793 

Date Sampled .••••• : 09/02/98 Time SlIII1lled •••.•• : 11:05 
Date Received ••••• : 09/09/98 Time Received ...•• : 09:00 

SAMPLE RESULT a FLAGS MOL POL DILUTION 

0.1 1 
0.3 1 
1.5 1 
0.4 1 
0.2 1 
0.2 1 
1.8 1 
0.4 1 
0.1 1 
0.0 1 
2.0 -£ 1 
0.6 1 
0.2 1 
0.0 1 
0.2 1 
0.1 I 
0.0 1 
0.0 I 
2.5 1 
0.9 1 
1.4 1 
0.0 I 
0.0 1 
2.8 I 
1.2 I 
0.4 1 
0.0 1 
0.0 1 

59.7 1 
0.2 -{ 1 
0.1 - 1 
O. I 1 
o. I 1 
0.3 1 
5.0 1 
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LABORATORIES 

ATTN: Suzl Montano 

SlIII1lle Matrix ••••• : Soli 

UNITS BATCH DATE ANALYZED TECH 

pCi/g 10176 09/24198 0812 IIdg 
pCilg 10176 09/24/98 0812 IIdg 
pCilg 10176 09/24/98 0812 IIdg 
pCi/g 10176 09/24/98 0812 III:fg 
pCi/g 10176 09/24/98 0812 III:fg 
pCi/g 10176 09/24/98 0812 III:fg 
pCi/g 10176 09/24/98 0812 III:fg 
pCi/g 10176 09/24/98 0812 III:fg 
pCl/g 10176 09/24198 Oe12 III:fg 
pCilg 10176 09/24/98 0812 III:fg 
pCi/g 10176 09/24/98 0812 III:fg 
pCi/g 10176 09/24/98 0812 IIdg 
pCi/g 10176 09/24/98 0812 III:fg 
pC fig 10176 09/24/98 0812 III:fg 
pCi/g 10176 09/24/98 0812 IIdg 
pCilg 10176 09/24/98 0812 mdg 
pCi/g 10176 09/24/98 0812 III:fg 
pCi/g 10176 09/24/98 0812 III:fg 
pCl/g 10176 09/24/98 0812 mdg 
pCi/g 10176 09/24/98 0812 mdg 
pCilg 10176 09/24/98 0812 mdg 
pCi/g 10176 09/24/98 0812 mdg 
pCl/g 10176 09/24/98 Oe12 mdg 
pCi/g 10176 09/24/98 0812 mdg 
pCilg 10176 09/24/98 0812 mdg 
pCi/g 10176 09/24/98 0812 III:fg 
pCi/g 10176 09/24/98 0812 mdg 
pCi/g 10176 09/24/98 0812 mdg 
pCi/g 10176 09/24/98 0812 mdg 
pCi/g 10176 09/24/98 0812 mdg 
pCi/g 10176 09/24198 0812 mdg 
pCi/g 10176 09/24/98 0812 mdg 
pCi/g 10176 09/24/98 0812 mdg 
pCi/g 10176 09/24/98 0812 mdg 
pCi/g 10176 09/24/98 0812 mdg 

t " (", ", r." 



Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 __ : 042445-003 
Laboratory Sample 10: 982529-16 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Uranium 238, error +/., Solid 
Uranium-238, MDA, Solid 
Uranlum'238, Lc, Solid 
lirconium-95, Activity, Solid 
llrconlum-95, Error, +/., Solid 
llrconium-95, MDA, Solid 
llrconium-95, Lc, Solid 

CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT a FLAGS MOL 

5.0 
4.4 
0.4 
0.4 
0.3 
0.2 
0.1 
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Date: 10/07/98 

Time Sampled ••••.• : 11:05 
Time Received ••.•• : 09:00 

POL DILUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCl/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCilg 10176 09/24/98 0812 
pCi/g 10176 09/24/98 0812 
pCl/g 10176 09/24/98 0812 

The .,..".... ~ Of 1ntefpr .. 11CftI con&ainMIlft IhiI rep:wt .r. bot .... upon abM,..,11On1 and "",I., .. , IUPflloed by the tltenl kif ...". •• duI"" • ...t ~ .. lIM ...... ,.,.". NI hfttIn mAn. r". Iflle'p"':'''f)''' II' .",'''K",' .lIp •• ",tt "P""'" 'h. t>tt,I i,lI'iqmen' 01 Cn" I IM'III""., (fill 

l.IIIcwelOdet.~ .•• ..,.. no"""""""'" JfWtIM no .-n.".... ,....m.IIOnI .•• pr"I • .mpIoed .• , 10 IhtI Pfoduct.".,.. P'opef 1IIC)eI1'.an.. Of prol"~.oI'"' 011 ..... COl'''' olhel """"1' pt'~"Y ... ,." ". "'.'" If. C')I'I/"""'" ."tt -""It ! .... h '1,_, .. liNd m •• 10-.<1 "''''" h •• "" ." •• ',,, 

TECH 

IIIdg 
IIIdg 
tIId, 
IIIdg 
IIIdg 
illig 
tndg 



Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 .• : 042446-003 
laboratory Sample 10: 982529-17 

TEST METHOD 

EPA 901.1 

PARAMETER/TEST DESCRIPTION 

Thorium-23D, lc, Solid 
Thorium-232, MDA, Solid 
Thorium-232, lc, Solid 

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, MDA, Solid 
Americium-241, lc, Solid 
Cerlum-144, Activity, Solid 
Cerium-I44, 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, MDA, Solid 
Chromium-51, lc, Solid 
Ceslum-134, Activity, Solid 
Cesium-134, Error, +/-, Solid 
Cesium-134, HDA, Solid 
Ceslum-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 

CORE 
LAB 0 RAT 0 R Y T EST RES U L T S 

Date: 12/03/98 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02198 Time Sampled ..•.•. : 11: 10 
Date Received ••••• : 09/09/98 Time Received ..... : 09:00 

SAMPLE RESULT o FLAGS MOL POL DILUTION 

0.160 1 
0.0700 1 
0.0500 1 

1.4 -$ 1 
0.7 1 
0.3 1 
0.1 1 
0.0 1 
0.1 1 
0.1 1 
0.4 1 
0.2 1 
0.5 1 
0.4 1 
0.3 1 
0.5 -1' 1 
0.3 1 
0.1 1 
0.1 1 
1.0 1 
0.8 1 
0.6 1 
0.2 1 
0.0 1 
0.1 1 
0.1 1 
0.1 I 
0.8 1 
0.2 1 
0.0 1 
0.0 j' 1 
1. I - 1 
0.3 I 
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LABORATORIES 

ATTN: Suzl Jensen 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED TEtH 

pCi/g 10147 09/28/98 1134 pi J 
pCI/g 10147 09/28/98 1134 plJ 
pCi/g 10147 09/28/98 1134 plJ 

pCi/g 10176 09/24/98 0915 IIIdg 
pCi/g 10176 09/24/98 0915 IIIdg 
pCi/g 10176 09/24/98 0915 IIIdg 
pCi/g 10176 09/24/98 0915 IIIdg 
pCi/g 10176 09/24/98 0915 IIIdg 
pCi/g 10176 09/24/98 0915 IIIdg 
pCi/g 10176 09/24/98 0915 IIIdg 
pCi/g 10176 09/24/98 0915 IIIdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 IIIdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 IIIdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 IIIdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi/g 10176 09/24/98 0915 mdg 
pCi!g 10176 09/24/98 0915 mdg 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 .. : 042446-003 
Laboratory Sample 10: 982529-17 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Iron-59, MOA, Solid 
Iron-59, lc, Solid 
Potassium-40, Activity, Sol id 
Potasslum-40, error +/., Solid 
Potassium-40, MOA, 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, MOA, 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, MOA, Solid 
Radium-228, lc, Solid 
Ruthenium-l03, Activity, Solid 
Ruthenium· 103, Error, +/., Solid 
Ruthenium-l03, MOA, Solid 
Ruthenlum-l03, Lc, Solid 
Ruthenium-l06, Activity, Solid 
Ruthenium-l06, Error, +/-, Solid 
Ruthenlum-l06, MDA, Solid 
Ruthenium-l06, lc, Solid 
Thorium-231, Activity, Solid 
Thorium-231, error +/., Solid 
Thorium-231, MOA, Solid 
Thorium-231, Le, Solid 
Thorium-232, Solid 

CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RES U L T S 

SAMPLE 

PROJEct: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

. 

RESULT o flAGS MOL 

0.1 
0.0 

29.2 
4.0 
0.5 
0.0 
1.2 
0.2 
0.1 
0.3 
1.6 
0.6 
0.2 
0.3 
1.8 
0.4 
0.1 
0.1 
1.4 ~S 
0.7 
0.3 
0.1 
0.3 
0.1 
0.0 
0.1 
1.3 
0.8 
0.9 
0.1 
0.0 
0.0 
0.7 
0.4 
7.7 
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Oatc: 12/03/98 

Time Sampled .•••.• : 11:10 
Time Received .•••• : 09:00 

POL DILUTION 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
I 
I 
1 
1 
1 
t 
1 
1 
1 
1 
1 
1 
1 

ATTN: Suzl Jensen 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCI/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCl/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCl/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCl/g 10176 09/24/98 0915 
pCl/g 10176 09/24/98 0915 
pCl/g 10176 09/24/98 0915 
pCl/g 10176 09/24/98 0915 
pCl/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCl/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCI/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCilg 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCl/g 10176 09/24/98 0915 
pCilg 10176 09/24/98 0915 
pCilg 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/9 10176 09/24/98 0915 
pCi/9 10176 09/24/98 0915 

,"- .,...,. ••. ....".Of He.., ...... ~ In IHI ,~ .... MHd "'"'" ...,.,.,'-'- lind ~,,,"'Iuppbed by ... cMnlb ........ dulhre ... ~ UN" 'iIPOft he, been m •• The "",'pr.I,hon, Of opinion, •• pl .... d ,ep' .. ''''' thl .,.., fI..tgmenI 01/ eml l.hot"Oft,. Coo. 

I ........... ~ .•• IIt ..... no , ............ -..d ,_." no ..... ..., • ,.,....,...none .•• "' ••• _ ~. II 10 "te prock .. ; .. ., .. y, pOf* .... efIone. Of ",oHI..,..,.. •• 01,,., 01, D", co,,1 nr ull,.. fI ....... I. P"lf"4t"V ¥II1>".jf I"'''' It, '''''''\K'Ir''' ",'ff, .... 1'.' "11" ,~ " U • ..., nr .ollw' ."" .. , .,., •• ,' I." .... ' 

• • • 

tECH 

mdg 
mdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
mdg 
mdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
mdg 
IIdg 
IIdg 
nrlg 
IIdg 
nrlg 
IIdg 
nrlg 
mdg 
nrlg 
nrl9 
rocfg 

-~--



• • • 
m~LAB CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T 5 
Job Nt.nber: 982529 Date: 12/03/98 

CUSTOMER: Sandia National laboritory PROJECT: AR/COC-600793 ATTN: Suzl Jensen 

Customer Sample 10 •• : 042446-003 Date Sampled •••••• : 09/02/98 Time Sampled •••••• : 11:10 Sample Matrix ••••• : Soil 
Laboratory Sample 10: 982529-17 Date Received ••••• : 09/09/98 Time Received •.••• : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT a FLAGS 
..... 

MOL pal DILUTION UNITS BATCii DATE ANALYZED TECII 

Thorlun-232, Error +/-, Solid 20.8 1 pCi/g 10176 09/24/98 0915 mdg 
Thoriun-232, MDA, Solid 23.2 1 pCi/g 10176 09/24/98 0915 mdg 
Thoriun-232, Lc, Sol id 0.4 1 pCi/g 10176 09/24/98 0915 mdg 
Uraniun-235, Activity, Solid 0.3 -:r 1 pCi/g 10176 09/24/98 0915 IIdg 
Uraniun 235, error +/-, Solid 0.1 , pCi/g 10176 09/24/98 0915 IIdg 
Uraniun-235, MDA, Solid O. , 1 pCi/g 10176 09/24/98 0915 mdg 
uraniun-235, lc, Sol id 0.5 1 pCi/g 10176 09/24/98 0915 IIdg 
Uraniun-238, Activity, Sol id 9.3 1 pCi/g 10176 09/24/98 0915 mdg 
Uraniun 238, error +/-, Solid 2.6 , pCI/g 10176 09/24/98 0915 melg 
Uranlun-238, HOA, Solid 1.7 , pCI/g 10176 09/24/98 0915 mdg 
Uranlun-238, Lc, Solid 0.6 1 pCI/g 10176 09/24/98 0915 mdg 
Zirconiun-95, Activity, Solid 0.6 , pCI/g 10176 09/24/98 0915 mdg 
Zlrconiun-95, Error, +/-, Solid 0.4 , pCi/g 10176 09/24/98 0915 mdg 
Zirconiun-95, HOA, Sol id 0.2 , pCi/g 10176 09/24/98 0915 mdg 
Zirconiun-95, Lc, Sol id 0.1 1 pCl/g 10176 09/24/98 0915 IIdg 

Page 21 
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• • • 
m~LAB CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 
Job Nuroer: 982529 Date: 10/07/98 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600793 ATTN: Suzl Montano 

Customer Sample 10 •• : 042447-003 
'PtA 1 - ~ 

Date Sampled •••••• : 09/02/98 Time Sampled ••..•• : 11:15 Sample Matrix ••••• : Soli 
laboratory Sample 10: 982529·18 Date Received ••••• : 09/09/98 Time Received .•..• : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECN 

EPA 600 3.1.2·3 Sample Preparation, Solid Complete 1 10204 09/01/98 0800 plJ 

CA'GlR'R405 Uranh.m·234, 235, 238 
Uranlum·234, Sol id 1.63 1 pCi/g 10123 09/22/98 1333 plJ 
Uranium 234, error +/', solid 0.250 1 pCI/g 10123 09/22/98 1333 pI) 
Uranium-235, Activity, Sol id 0.130 1 pCi/g 10123 09/22/98 1333 pi) 
Uranium 235, error +/-, Solid 0.100 1 pCI/g 10123 09/22/98 1333 pi) 
Uranium-238, Activity, Solid 3.68 1 pCi/g 10123 09/22/98 1333 pi) 
Uranium 238, error +/', solid 0.710 1 pCI/g 10123 09/22/98 1333 plJ 
Uranium-234, MOA, Sol id 0.0600 1 pCi/g 10123 09/22/98 1333 pI) 
Uranium-234, lc, Sol id 0.0500 1 pCi/g 10123 09/22/98 1333 pi) 
Uranium-235, MOA, Sol id 0.0400 1 pCi/g 10123 09/22/98 1333 plJ 
Uranium-235, lc, Sol id 0.0300 1 pCl/g 10123 09/22/98 1333 pi) 
Uranium-238, MOA, Sol id 0.0500 1 pCl/g 10123 09/22/98 1333 pi) 
Uranium-238, le, Solid 0.0400 1 pCilg 10123 09/22/98 1333 plJ 

CA-GlR 5.0R4 Thorium-228, 230, 232 
Thorlum-228, Sol id 0.900 

r-"- Sf, 
1 pCi/g 10147 09/28/98 1134 plJ 

Thorium-230, Sol id 0.920 - 1 pCi/g 10147 09/28/98 1134 pi) 
Thorium-232, Sol id 1.14 1 pCi/g 10147 09/28/98 1134 pI) 
Thorium-228, Error +/-, Sol id 0.500 1 pCi/g 10147 09/28/98 1134 pI j 
Thorlum-230, Error +/-, Solid 0.510 1 pCilg 10147 09/28/98 1134 pI j 
Thorlum-232, Error +/-, Solid 0.550 1 pCl/g 10147 09/28/98 1134 plj 

- Thorlum-228, MDA, Sol id 0.0300 1 pCi/g 10147 09/28/98 1134 pI; 
Thorium-228, le, Solid 0.0100 1 pCilg 10147 09/28/98 1134 pI) 
Thorium-230, MOA, Solid 0.230 1 pCl/g 10147 09/28/98 1134 pi j 
Thorium-230, lc, Solid 0.200 1 pCi/g 10147 09/28/98 1134 pI j 
Thorium-232, MOA, Sol id 0.0900 1 pCi/g 10147 09/28/98 1134 pI; 
Thorium-232, le, Sol id 0.0600 1 pCl/g 10147 09/28/98 1134 pI j 

EPA 901.1 Gamma Scan (HPGe gamma) 
Aetinium-228, Activity, Solid 1.5 -.1' 1 pCilg 10176 09/24/98 0915 mdg 
Aetlnlum-228, error +/-, Solid 0.4 1 pCI/g 10176 09/24/98 0915 mdg 
Aetlnium-228, MOA, Solid 0.1 1 pCi/g 10176 09/24/98 0915 mdg 
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Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample ID .• : 042447-003 
laboratory Sample ID: 982529-18 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Actinium-228, Lc, Solid 
Amerlcium-241, Activity, Solid 
Americium-241, error +/-, Solid 
Americium-241, MOA, solid 
Americium-241, Lc, Solid 
Cerium-144, Activity, Solid 
Cerium-144, Error, +/', Solid 
Cerium-144, MDA, solid 
Cerium'144, Lc, Solid 
Cobalt-bO, Activity, Solid 
Cobalt-bO, Error, +/-, Solid 
Cobalt-bO, MDA, Solid 
Cobalt-bO, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/-, Solid 
Chromium'51, HOA, Solid 
Chromium-51, lc, Solid 
Cesium-134, Activity, Solid 
Cesium-134, Error, +/-, Solid 
Cesium-134, MDA, Solid 
Cesium-134, lc, Sol id 
Ceslum-137, Activity, Solid 
Ceslum-137, Error, +/-, Solid 
Ceslum-137, MDA, Solid 
Cesium-137, lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 
Iron-59, MDA, 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-21Z, error +/-, Solid 

CORE 
L A 8 a RAT a R Y T EST RES U L T S 

Date: 10/07198 

PROJECT: AR/COC-600793 

Oate Sampled_ ••••• : 09/02198 Time Sampled .••..• : 11:15 
Date Received ••••• : 09/09/98 Time Received .•.•• : 09:00 

SAMPLE RESULT Q FLAGS MDl PQl DILUTION 

0.0 1 
0.0 1 
0.0 1 
0.4 1 
0.3 1 
0.1 1 
0.2 1 
0.2 1 
0.1 1 
0.4 -.:r 1 
0.1 1 
0.0 1 
0.0 1 
0.2 1 
0.2 1 
0.2 1 
0.0 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.4 1 
0.1 1 
0.0 1 
0.0 1 
0.3' :r 1 
0.1 1 
0.1 1 
0.0 1 

25.6 1 
4.0 1 
0.6 1 
0.0 1 
0.8 1 
0.2 1 
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LABORATORIES 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soli 

UNITS BATCH DATE ANALYZED 

pCl/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10116 09/24/98 0915 
pCi/g 10116 09/24/98 0915 
pCi/g 10116 09/24/98 0915 
pCi/g 10116 09/24/98 0915 
pCi/g 10116 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24198 0915 
pCl/g 10176 09/24/98 0915 
pCl/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10116 09/24/98 0915 
pCl/g 10176 09/24/98 09" 
pCi/g 10176 09/24/98 0915 
pCl/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCl/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 
pCi/g 10176 09/24/98 0915 

n. eNIfrM'. apnortI 01' inlefpretllflOnl eor.ealfl4ld In"'epott .f. 1M. '4'0" """'1It1Of'lS end melell.'" supphod by the rt.ent hw....,.. 'IC""~...cI c:ont.dIneilil .. IN. ,.,ott~, been madt II .. ""CI,.,'.'~lor"t\ II' ,.p .. , ......... , .,.p .• ".d '.pllit,.nl 'h. I ... ~II''''O"'.·'' 01 r:~. I "'~'.In ..... r.,,,. 

t..tMw....,....~ ......... no .. ..,.". .......... maa.. •• .., • .,' ..... 01,.." • ..,.. .. .",. .•• ." ••• Of ""Phed IS 10 !he productrvl,.proper ~'I~.Of p'GliI~.oI."'oI. PI Cflal Of othe' m", ••• , pUIJI4r1, ..... 11 f"~ , • ...., on (nn.",rIOOl" ."h "'''ft. ,,,,tI "lpot1l' I, •• " O .... 0 ... ..., "r>'''' t", It", ,,,,III.'''' 

TECH 

nit 
IIIdt 
nit 
tIdg 
tIdg 
IIIdg 
tndg 
IIIdg 
II1dg 
II1dg 
II1dg 
II1dg 
IIIdt 
tndg 
IIIdt 
tndg 
tndg 
tIdg 
mdg 
IIIdt 
II1dg 
II1dg 
mdg 
ndg 
ndg 
ndg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 



m~B CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

Job Nl6l1ber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600793 ATTN: Suzl Montano 

Customer Sample 10 •• : 042447-003 Date Sampled._ ••• _: 09/02198 Time Sampled ••••.• : 11:15 Sample Matrlx ••• _.: Soil 
Laboratory Sample 10: 982529-18 Date Received .•••• : 09/09/98 Time Received •..•• : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MOL PQL DILUTION UNITS BATCH DATE ANALYZED TEeN 

Lead-212, MOA, Sol id 0.1 1 pCi/g 10176 09124/98 0915 IIdg 
Lead-212, Le, Sol id 0.2 1 pCi/g 10176 09124/98 0915 IIdg 
Lead-214, Activity, Solid 1.2 1 pCi/g 10176 09124/98 0915 IIdg 
Lead-214, error +/-, Solid 0.3 1 pCi/g 10176 09124/98 0915 mdg 
Lead-214, MDA, Solid 0.1 1 pCi/g 10176 09124/98 0915 IIdg 
Lead-214, Le, Solid 0.1 1 pCi/g 10176 09124/98 0915 mdg 
Radium-226, Activity, Sol id 1.4 1 pCilg 10176 09124/98 0915 mdg 
Radium-226, Error, +/-, Solid 0.4 1 pCi/g 10176 09124/98 0915 mdg 
Radium-226, MOA, Solid 0.1 1 pCi/g 10176 09124/98 0915 mdg 
Radium-226, Le, Solid 0.1 1 pCi/g 10176 09124/98 0915 IIdg 
Radium-228, Act ivi ty, Sol id 1.5 -f 1 pCi/g 10176 09124/98 0915 mdg 
Radium-228, Error, +/-, Solid 0.4 1 pCi/g 10176 09124/98 0915 mdy 
Radium-228, MDA, Solid 0.1 1 pCilg 10176 09/24/98 0915 IIdg 
Radium-228, Le, Solid 0.0 1 pCi/g 10176 09124/98 0915 IIdg 
Ruthenium-l03, Activity, Sol id 0.3 1 pCilg 10176 09124/98 0915 mdy 
Ruthenium-l03, Error, +/-, Solid 0.1 1 pCi/g 10176 09/24/98 0915 mdy 
Ruthenium-l03, MDA, Solid 0.0 1 pCi/g 10176 09124/98 0915 mdy 
Ruthenium-l03, Lc, Sol id 0.0 1 pCi/g 10176 09124/98 0915 IIdg 
Ruthenium-l06, Activity, Sol id 0.1 1 pCt/g 10176 09124198 0915 mdy 
Ruthenium-l06, Error, +1-, Solid 0.1 1 pCt/g 10176 09124/98 0915 mdg 
Ruthenium-l06, MDA, Sol id 0.4 1 pCi/g 10176 09124/98 0915 mdy 
Ruthenium-l06, Le, Solid 0.0 1 pCl/g 10176 09124/98 0915 mdg 
Thorium-231, Activity, Solid 0.8 1 pCi/g 10176 09/24/98 0915 mdg 
Thorlum-231, error +/-, Solid 0.9 1 pCi/g 10176 09124/98 0915 mdg 
Thorlum-231, MOA, Solid 1.0 1 pCi/g 10176 09/24/98 0915 mdg 
Thorlum-231, Le, Solid 0.3 1 pCi/g 10176 09/24/98 0915 mdg 
Thorlum-232, Solid 0.0 1 pCilg 10176 09124/98 0915 mdg 
Thorlum-232, Error +/-, Solid 0.0 1 pCi/g 10176 09/24/98 0915 mdg 
Thorlum-232, MDA, Solid 71.2 1 pCilg 10176 09/24/98 0915 mdg 
Thorlum-232, Le, Solid 0.3 1 pCi/g 10176 09124/98 0915 mdg 
Uranlum-235, Activity, Solid 0.2 -:f 1 pCi/g 10176 09/24/98 0915 mdg 
Uranium 235, error +/-, Solid 0.1 1 pCi/g 10176 09/24/98 0915 mdg 
Uranlum-235, MOA, Solid 0.1 1 pCi/g 10176 09/24/98 0915 mdg 
Uranium-235, Le, Solid 0.3 1 pCi /g 10176 09/24/98 0915 mdg 
Uranium-238, Activity, Solid 7.1 1 pCi/g 10176 09/24/98 0915 mdg 
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Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042447-003 
Laboratory Sample 10: 982529-18 

TESTMETHOO PARAMETER/TEST DESCRIPTION 

Uranium 238, error +/-, Solid 
Uranlum-238, MDA, Solid 
Uranium-238, Lc, Solid 
Zirconium-95, Activity, Solid 
Zirconium-95, Error, +/-, Solid 
Zirconium-95, HOA, Solid 
Zirconium-95, Lc, Solid 

CORE LABORATORIES 
l A 8 0 RAT 0 R Y T EST RES U l T S 

PROJECT: AR/COC-600793 

Oate Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT o FLAGS MDl 

6.3 
3.6 
0.4 
0.2 
0.1 
0.1 
0.0 
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Date: 10/07/98 

Time Sampled ...... : 11:15 
Time Received ...•• : 09:00 

POL DilUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: SUIt Montano 

Sample Matrix ••••• : 5011 

UNITS BATCH DATE ANALYZED 

pCi/g 10176 09/24/911 0915 
pCi/g 10176 09/24/911 0915 
pCi/g 10176 09/24/911 0915 
pCi/g 10176 09/24/911 0915 
pCi/g 10176 09/24/911 0915 
pCi/g 10176 09/24/911 0915 
pCi/g 10176 09/24/98 0915 

,he...,..,. opnionI Of inletpretallonl C'~ 1ft 1htt,."ott.,. be .... '4MW' obMl\r.'1Oftt and meN"" supplied by .... cloenllor IIIhoN •• duINe .... conI.,.. ... .,..IhIt'~ Nt heM made rhelnl.'p'elltloon, 01 "",ntnn' fI'",.,-.d '.pt,,,"'II~" ,,.,.,, tudome'" of COIl I.hr".'''' .... , (,I" 

l8IIor ................. ~ no,...,......,.,... MIl'" no..,...,., Of ,"""""'ImnI .•• """ •• or Imphed, 8' to .. poduc.tvIe,. ~r optI'llIonl.Of pral"..,..".... 01.", 01. V" coal Of OU>f!I m"'r. ... 1 P't)pe<11 .... If 1)1 ",Nt ," (1'Jftn4t'11Ot' .,oIh ",I,orh ,,,' I. , .. ,.wt " u • .., Of •• , • ." UfY'" "" ""'r " ... ,."" 

TeCH 

IIIdg 
IIfg 
111ft 
nfg 
IIIdg 
IIIdg 
IIIdg 



m~AB CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RESULTS 

Job Nt..mber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600793 ATTN: Suz I Montano 

Customer Sample 10 .• : 042448-003 'PtA (D-tV 
Date Sampled •••••• : 09/02198 Time Sampled .•••.. : 11:25 Sample Matrix ••••• : Soil 

Laboratory Sample 10: 982529- 19 Date Received ••••• : 09/09/98 Time Received ••... : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RE SULT o FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

EPA 600 3.1.2-3 Sample Preparation, Solid Complete I 10204 09/01/98 0800 pi J 

CA-GLR-R40S Uranil.ll1-234, 235, 238 
Uraniun-234, Sol id 0.990 I pCilg 10123 09/22198 1333 pi! 
Uranlun 234, error +/-, Sol id 0.360 1 pCilg 10123 09/22198 1333 pi! 
Uranlun-235, Activity, Sol id 0.0400 I pCl/g 10123 09/22198 1333 pI! 
Uraniun 235, error +1-, Solid 0.0600 I pCi/g 10123 09/22198 1333 pI) 
Uraniun·238, Activity, Solid 1.85 I pCi/g 10123 09/22198 1333 pI) 
Uraniun 238, error +/-, Sol id 0.470 I pCi/g 10123 09/22/98 1333 plj 
Uraniun-234, HDA, Solid 0.0700 I pCilg 10123 09122198 1333 pI) 
Uraniun-234, Le, Sol id 0.0500 1 pCl/g 10123 09/22198 1333 pi) 
Uraniun-23S, HDA, Sol id 0.0500 I pCi/g 10123 09122198 1333 pI) 
Uraniun-235, Lc, Sol id 0.0300 1 pCl/g 10123 09/22198 1333 pI! 
Uraniun-238, MOA, Sol id 0.0600 1 pCi/g 10123 09/22/98 1333 pI) 
Uranlun-238, Le, Sol id 0.0500 1 pCi/g 10123 09122/98 1333 pI) 

CA-GLR S.OR4 Thoriun-228, 230, 232 
Thoriun-228, Sol id 0.920 I pCl/g 10147 09/28/98 1134 plj 
Thorlun-230, Sol id 1.21 -r- j'y, 1 pCl/g 10147 09/28/98 1134 plJ 
Thorlun-232, Sol id 1.22 1 pCl/g 10147 09/28/98 1134 plJ 
Thoriun-228, Error +/-, Solid 1.16 1 pCi/g 10147 09/28/98 1134 plj 
Thoriun-230, Error +/-, Sol id 0.540 1 pCl/g 10147 09/28/98 1134 plj 
Thorlun-232, Error +/-, Solid 0.520 1 pCi/g 10147 09/28/98 1134 pI j 
Thorlun-228, HeA, Sol id 0.0300 1 pCi/g 10147 09/28/98 1134 plj 
Thoriun-228, le, Sol id 0.0100 I pCilg 10147 09/28/98 1134 pi) 
Thorlun-230, MDA, Sol id 0.220 1 pCi/g 10147 09/28/98 1134 plj 
Thorlun-230, Le, Solid 0.190 1 pCl/g 10147 09/28/98 1134 plJ 
Thorlun-232, MOA, Sol id 0.0800 I pCi/g 10147 09/28/98 1134 plj 
Thorlun-232, le, Solid 0.0500 1 pCl/g 10147 09/28/98 1134 plj 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actiniun-228, Activity, Solid 2.4 -f 1 pCilg 10176 09/24/98 1023 n:lg 
Actlnlun-228, error +1-, Solid 0.5 1 pCi/g 10176 09/24/98 1023 n:lg 
Actlniun-228, MDA, Solid 0.1 1 pCi/g 10176 09/24/98 1023 n:lg 

._--
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Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 .• : 042448·003 
Laboratory Sample 10: 982529-19 

TEST METHOO PARAMETER/TEST DESCRIPTION 

Actinium-228, Lc, Solid 
Americium'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, MDA, Solid 
Cerium-144, Le, 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, MOA, Solid 
Chromium-51, lc, Solid 
Cesium-134, Activity, Solid 
Ceslum-134, Error, +/-, Solid 
Ceslum·134, MDA, Solid 
Ceslum-134, lc, Solid 
Cesium-137, Activity, Solid 
Ceslum-137, Error, +/., 501 id 
Ceslum-137, MOA, Solid 
Ceslum-'37, lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 
Iron-59, MOA, Solid 
Iron-59, le, Solid 
Potassium-40, Activity, Solid 
Potasslum-40, error +/-, Solid 
Potassium-40, MDA, Solid 
Potasslum-40, lc, Solid 
lead-212, Activity, Solid 
lead-Z1Z, error +/-, Solid 

CORE 
lAB 0 RAT 0 R Y T EST RES U L T S 

Date: 10/07/98 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 Time Sampled •.•.•• : 11:25 
Date Received ••••• : 09/09/98 Time Received ••••• : 09:00 

SAMPLE RESULT o FLAGS MOL POL DILUTION 

0.0 I 
0.1 1 
0.1 1 
0.1 1. 
0.4 1 
0.0 1 
0.0 1 
0.3 1 
0.4 1 
0.3 .1' 1 
0.2 1 
0.1 I 
0.1 1 
0.4 I 
0.5 I 
0.5 I 
0.2 1 
0.0 I 
0.0 1 
0.1 1 
0.2 I 
0.5 1 
0.4 1 
O. I 1 
0.3 1 
0.3 -:( 1 
0.1 1 
0.0 1 
0.0 1 

24.3 1 
3.3 1 
0.4 1 
0.0 1 
0.9 1 
0.2 1 
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LABORATORIES 

ATTN: SUll Montlino 

Sample Matrix ••••• : Soli 

UNITS BATCH DATE ANALYZED TECH 

pCi/g '0176 09/24/98 1023 IIdg 
pCi/g 10176 09124/98 1023 mdg 
pCi/g 10176 09/24/98 1023 IIdg 
pCi/g 10176 09124/98 1023 n:Ig 
pCI/g 10176 09/24/98 1023 lIde 
pCifg 10176 09/24/98 1023 n:Ig 
pCifg 10176 09/24/98 1023 lIde 
pCi/g 10176 09/24/98 1023 mdg 
pCi/g 10176 09/24/98 1023 mdg 
pCi/g 10176 09/24/98 1023 mdg 

pCifg 10176 09/24f98 Ion IIdg 
pCi/g 10176 09/24/98 1023 IIdg 
pCl/g 10176 09/24/98 1023 lid, 
pCl/g 10176 09124/98 1023 IIdg 
pCI/g 10176 09/24/98 1023 IIdg 
pCl/g 10176 09124/98 1023 mdg 
pCl/g 10176 09/24/98 1023 IIdg 
pCi/g 10176 09/24/98 1023 mdg 

pClfg 10176 09/24/98 1023 mdg 
pCi/g 10176 09/24/98 1023 IIdg 
pCifg 10176 09124/98 1023 IIdg 
pCI/g 10176 09/24/98 1023 metg 
pCI/g 10176 09/24198 1023 metg 
pCI/g 10176 09/24f98 1023 mdg 

pCl/g 10176 09/24/98 1023 metg 
pCl/g 10176 09/24/98 1023 metg 
pCi/g 10176 09/24/98 1023 metg 
pCI/g 10176 09/24/98 1023 metg 
pCl/g 10176 09/24/98 1023 metg 
pCl/g 10176 09/24/98 1023 metg 
pCI/g 10176 09/24/98 1023 metg 
pCI/g 10176 09124/98 1023 metg 
pCilg 10176 09124/98 1023 metg 
pCifg 10176 09124/98 1023 metg 
pCi/g 10176 09124/98 1023 metg 



mULAB CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

Job Nt.mber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600793 ATTN: Suzl Montano 

Customer Sample 10 •• : 042448-003 Date Sampled •••••• : 09/02/98 Time Sampled ••.••• : 11:25 Sample Matrix ••••• : Soil 
Laboratory Sample 10: 982529-19 Date Received .•••• : 09/09/98 Time Received ••... : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RE SUl T o FLAGS HDL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

lead·212, MDA, Solid 0.1 1 pCi/g 10176 09/24/98 1023 IIIdg 
Lead·212, lc, Sol id 0.3 1 , pCi/g 10176 09/24/98 1023 mdg 
lead·214, Activity, Solid 1.4 1 pCi/g 10176 09/24/98 1023 IIIdg 
lead-214, error +/-, Solid 0.5 1 pCi/g 10176 09/24/98 1023 mdg 
lead-214, MDA, Sol id 0.2 1 pCi/g 10176 09/24/98 1023 mdg 
Leed-214, lc, Sol id 0.4 1 pCi/g 10176 09/24/98 1023 mdg 
Radiun-226, Activi ty, Sol id 1.6 1 pCi/g 10176 09/24/98 1023 mdg 
Radiun-226, Error, +/-, Solid 0.3 1 pCi/g 10176 09/24/98 1023 mdg 
Radiun-226, HDA, Sol id 0.1 1 pCi/g 10176 09/24/98 1023 mdg 
Rediun-226, lc, Sol id 0.2 I pCi/g 10176 09/24/98 1023 mdg 
Radiun-228, Activity, Solid 2.4 - S 1 pCi/g 10176 09/24/98 1023 mdg 
Radlun-228, Error, +/-, Solid 0.5 1 pCi/g 10176 09/24/98 1023 mdg 
Radiun-228, HDA, Sol id 0.1 1 pCi/g 10176 09/24/98 1023 mdg 
Radiun-228, Lc, Solid 0.0 1 pCi/g 10176 09/24/98 1023 mdg 
Rutheniun-l03, Activity, Sol id 0.2 1 pCi/g 10176 09/24/98 1023 mdg 
Rutheniun-l03, Error, +/-, Solid 0.1 I pCi/g 10176 09/24/98 1023 mdg 
Rutheniun-l03, MDA, Sol id 0.1 1 pCi/g 10176 09/24/98 1023 mdg 
Rutheniun-l03, Lc, Sol id 0.2 1 pCi/g 10176 09/24/98 1023 mdg 
Rutheniun-l06, Activity, Sol id 0.0 1 pCi/g 10176 09/24/98 1023 mdg 
Rutheniun-l06, Error, +/-, Solid 0.2 1 pCi/g 10176 09/24/98 1023 mdg 
Rutheniun-l06, HDA, Sol id 0.4 1 pCi/g 10176 09/24/98 1023 mdg 
Rutheniun-l06, Lc, Solid 0.1 1 pCl/g 10176 09/24/98 1023 mdg 
Thorlun-231, Activity, Solid 1.3 1 pCi/g 10176 09/24/98 1023 mdg 
Thoriun-231, error +/-, Solid 1.0 1 pCi/g 10176 09/24/98 1021 mdg 
Thoriun-231, MOA, Solid 0.7 1 pCi/g 10176 09/24/98 1023 mdg 
Thoriun-231, lc, Solid 0.5 1 pCi/g 10176 09/24/98 1023 mdg 
Thoriun-232, Solid 0.0 1 pCl/g 10176 09/24/98 1023 mdg 
Thoriun-232, Error +/-, Solid 0.0 1 pCi/g 10176 09/24/98 1023 mdg 
Thoriun-232, MDA, Sol id 1.8 1 pCi/g 10176 09/24/98 1023 mdg 
Thoriun-232, Lc, Solid 0_4 1 1 pCl/g 10176 09/24/98 1023 mdg 
Uranlun-235, Activity, Sol id 0.1 - I pCi/g 10176 09/24/98 1023 mdg 
Uranlun 235, error +/-, Solid 0.1 1 pCi/g 10176 09/24/98 1021 mdg 
Uranlun-235, MDA, Solid 0.1 1 pCi/g 10176 09/24/98 1023 mdg 
Uraniun-235, Lc, Sol id 0_5 1 pCi/g 10176 09/24/98 1023 mdg 
Uraniun-238, Activity, Sol id 8.9 1 pCi/g 10176 09/24/98 1023 mdg 
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Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042448-003 
laboratory Sample 10: 982529-19 

TEST METHOO PARAMETER/TEST DESCRIPTION 

Uranium 238, error +/-, Solid 
Uranium-238, "DA, Solid 
Uranium-238, Lc, Solid 
Zirconium-95, Activity, Solid 
Zireonlum-95, Error, +/-, Solid 
Zireonium-95, "DA, Solid 
Zireonium-95, Le, Solid 

CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RES U l T S 

PROJECT: AR/COC·600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT o flAGS MOL 

3.2 
1.4 
0.6 
0.3 
0.2 
0.1 
0.1 
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Date: 10/07/98 

Time Sampled .••.•• : 11:25 
Time Received ••.•• : 09:00 

POL DILUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: Suzl Montano 

Sample Matrix ••••• : Sofl 

UNITS BATCH DATE ANALYZED 

pCi/g 10176 09/24/98 1023 
pCi/g 10176 09/24/98 1023 
pCl/g 10176 09/24/98 1023 
pCi/g 10176 09/24/98 1023 
pCi/g 10176 09/24/98 1023 
pCi/g 10176 09/24/98 1023 
pCi/g 10176 09/24/98 1023 

TN ~ . ...,..".. .Intefpr ...... ~ MINI,...". .,. be'" \4IOft obMr'wahonl .... "" ...... suppI .. d br Ihf cloonllor who<N •• duIM ~ conIIdenI ....... 1htt ,fiPOtt twa ~n m"'" r'lfJ ''''e,p'I'''Io"", h' '''''''~. '_PO''''"' ,~ .• ..,.., If .. hnl ,.,rt~ of COl" I .~.'f" .• ' c:'". 
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TECH 

IIIdg 

lid" 
IIIdg 
IIIdg 
IIIdg 
IIIdg 
IIIdt 



Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 .• : 042449-003 
Laboratory Sample 10: 982529-20 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Thorium-230, lc, Solid 
Thorlum-232, MDA, Solid 
Thorium-232, Lc, Solid 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinium-228, Activity, Sol id 
Actlnium-228, error +/., Solid 
Actinlum-228, HDA, Solid 
Actlnlum·228, lc, Solid 
Amerlcium-241, Activity, Solid 
Amerlcium·241, error +/-, Solid 
Americium-241, MDA, Solid 
Americium-241, lc, Solid 
Cerium-144, Activity, Solid 
Cerlum-144, Error, +/-, Solid 
Cerium-144, HDA, 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, +1-, Solid 
Chromium-51, MOA, Solid 
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, HDA, Solid 
Cesium-137, lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 

CORE LABORATORIES 

LAB 0 RAT 0 R Y T EST RES U L T S 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT Q FLAGS HDl 

0.170 
0.0700 
0.0500 

2.0 ~S 
0.5 
0.1 
0.0 
0.2 
0.3 
0.4 
0.2 
0.1 
0.3 
0.3 
0.2 
0.1 - S" 
0.1 
0.0 
0.0 
0.5 
0.6 
0.6 
0.2 
0.0 
0.1 
0.1 
0.1 
0.2 
0.1 
0.0 
0.0 
0.0-$ 
0.0 
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Date: 12/03/98 

Time Sampled .••.•• : 11:30 
Time Received .•.•• : 09:00 

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 
1 
1 

ATTN: Suzl Jensen 

Sample MatrIK ••••. : 5011 

UNITS BATCH DATE ANALYZED 

pCl/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 
pCi/g 10147 09/28/98 1134 

pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCl/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCl!g 10176 09/24/98 0124 
pCl/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 

'hi! ~ ••. opinlont 01 "".,."lllt1ont c:ontatned In~. I,pewttr, based upon Ob •• ,....leon.1Ind """''-',uppl..ct by the eM", Jot ~ ,_elulNt Ind conIldtntlel u., tN,,~ hall b.," mIdi Thl .".'P'I"'IfY" Of CJJI,nll'.otl •• ,pllned "p/.unl II •• b •• , ~-'gmenl of t:o., I.' ... " ...... ' •• rf}ll 
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TeCH 

plJ 
plJ 
pi J 

mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
11119 
mdg 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 .• : 042449-003 
Laboratory Sample 10: 982529-20 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Iron-59, MDA, Solid 
Iron-59, lc, Solid 
Potasslum-40, Activity, Sol id 
Potassium-40, error +/-, Solid 
Potassium-40, MDA, Solid 
Potasslum-40, lc, solid 
lead-Z1Z, Activity, Solid 
lead-ZI2, error +/-, Solid 
lead'ZI2, MOA, Solid 
lead-212, Lc, Solid 
lead-214, Activity, Solid 
lead-214, error +/-, Solid 
Lead-214, MDA, Solid 
lead-214, lc, Solid 
Radlum-226, Activity, solid 
Radium-226, Error, +/-, Solid 
Radlum-226, MOA, Solid 
Radlum-226, le, Solid 
Radlum-228, Activity, Solid 
Radium-228, Error, +/-, Solid 
Radlum-228, MOA, Solid 
Radlum-228, le, Solid 
Ruthenium-l0l, Activity, Solid 
Ruthenium-l0l, Error, +/-, Solid 
Ruthenium-l03, MOA, Solid 
Ruthenlum-l0l, lc, Solid 
Ruthenium-l06, Activity, Solid 
Ruthenlum-l06, Error, +/-, Solid 
Ruthenium-l06, MOA, Solid 
Ruthenium-l06, le, Solid 
Thorium-231, Activity, Solid 
Thorium-231, error +/-, Solid 
Thorium-Z31, MOA, Solid 
Thorium-Z31, le, Solid 
Thorlum-Z32, Solid 

CORE LABORATORIES 
L A 8 0 RAT 0 R Y T EST RES U L T S 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT Q FLAGS •.. . .}. MOL ...•. 

0.1 
0.0 

27.5 
4.2 
0.6 
0.0 
1.1 
0.2 
0.1 
0.2 
1.5 
0.5 
0.2 
0.2 
1.6 
0.4 
0.2 
O. I 
2.0 -.r 
0.5 
0.1 
0.0 
0.2 
0_1 
0.0 
0.1 
2.4 
0.8 
1.3 
0.0 
0.9 
1.0 
1.0 
0.3 
0.0 
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Date: 12/03/98 

Time Sampled .•..•. : 11:30 
Time Received •..•. : 09:00 

POL DILUTION 

1 
I 
1 
1 
I 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

ATTN: Suil Jensen 

Sample Matrix ••••• : Soil 

UNITS BAtCH DATE ANALYZED 

pCi/g 10176 09/24/98 0124 
pCl/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCI/g 10176 09/24/98 0124 
pel/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pel/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCl/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pel/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pCI/g 10176 09/24/98 0124 
pCI/g 10176 09/24/98 0124 
pCl/g 10176 09/24/98 0124 
pCilg 10176 09/24/98 0124 
pCl/g 10176 09/24/98 0124 
pCilg 10176 09/24/98 0124 
pCilg 10176 09/24/98 0124 
pCl/g 10176 09/24/98 0124 
pCilg 10176 09/24/98 0124 
pCilg 10176 09/24/98 0124 
pel/g 10176 09/24/98 0124 
pCltg 10176 09124/98 0124 
pCl/g 10176 09/24/98 0124 
pCl/g 10176 09/24/98 0124 
pCl/g 10176 09/24/98 0124 
pCl/g 10176 09/24/98 0124 
pCi/g 10176 09/24/98 0124 
pei/g 10176 09/24/98 0121. 
pCi/g 10176 09/24/98 0124 
pCI/g 10176 09/24/98 0124 
pCI/g 10176 09/24/98 0124 
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TECH 

IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
II'dg 
IIdg 
IIdg 
mdg 
mdg 
mdg 
mdg 
IIdg 
mdg 
mdg 
IIdg 
ndg 
IIdg 
!lldg 
mdg 
!lldg 
II'dg 
!lldg 
!lldg 
!lldg 
!lldg 
mdg 
!lldg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 



Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 .• : 042449-003 
laboratory Sample 10: 982529-20 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Thorium-232, Error +1-, Solid 
Thorium-232, MOil, Solid 
Thorium-232, Lc, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error +1-, Solid 
Uranium-235, MDII, Solid 
Uranium·Z35, lc, Solid 
UrBnium-Z3B, Activity, Solid 
Uranium 23B, error +/-, Solid 
UrBnium-23B, MDA, Solid 
Uranium-23B, lc, Solid 
Zirconfum-95, Activity, Solid 
Zlrconium-95, Error, +/-, Solid 
Zirconium-95, MDA, Solid 
Zirconlum-95, le, Solid 

CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09109/98 

SAMPLE RESULT .. o FLAGS MOL .. 
0.0 

52.4 
0.2 
0.3 -:f 
0.1 
0.1 
0.3 
6.0 
3.6 
2.B 
0.3 
0.6 
0.2 
0.1 
0.0 

Date: 12/03/98 

Time Sampled •••••• : 11:30 
Time Received ••.•• : 09:00 

POl DILUTION 

, 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

ATTN: Suzl Jensen 

Sample Matrix ••••• : 5011 

UNITS BATCH DIITE ANALYZED 

pCI/O 10176 09/24198 0124 
pCI/O 10176 09/24/98 0124 
pCl/g 10176 09/24/98 0124 
pCI/g 10176 09/24/98 0124 
pCltg 10176 09/24/98 0124 
pCI/g 10176 09124198 0124 
pCI/O 10176 09124/98 0124 
pCi/g 10176 09124/98 0124 
pCl/O 10176 09124/98 01Z4 
pCllg 10176 09/24/98 0124 
pCl/O 10176 09/24/98 0124 
pCi/g 10116 09/24/98 0124 
pCI/o 10176 09124/98 0124 
pCi/o 10116 09/24/98 0124 
pCi/g 10176 09124/9B 0124 

TECH 

mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 
mdg 

L-__________ ~ __________ ----------____________ ~ ____________ _LJ_ ____ ~ __________ ~. _____________ , ________ • _________ • ______ , ________ ~_~ __ I ___ ___ 
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m~LAB CORE LABORATORIES 
lAB 0 R A TOR Y T EST RES U l T 5 

Job Nl.fl1ber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600793 ATTN: SUI I Montano 

Customer Sample 10 .• : 042450-003 1.Lt1\- N Date Sampled •••••• : 09/02198 Time Sampled •••.•• : 11 :40 Sample Matrix ••••• : 5011 
laboratory Sample 10: 982529-21 Date Received ••••• : 09/09/98 Time Received ....• : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

EPA 600 3.1.2-3 Sample Preparation, Solid Complete 1 10204 09/01/98 0800 ptj 

CA-GlR-R405 Uraniun-234, 235, 238 
2.08 -1 Uraniun-234, sol id *8 1 pCi/g 10066 09121/98 1734 plJ 

Uraniun 234, error +/-, Solid 0.240 8 1 pCi/g 10066 09121/98 1734 pi J 
Uraniun-235, Activity, Sol id 0.110 1 pCi/g 10066 09121/98 1734 plJ 
Uraniun 235, error +/-, Solid 0.100 1 pCi/g 10066 09121/98 1734 plJ 
Uraniun-238, Activity, Sol id 3.85 8 1 pCi/g 10066 09121/98 1734 plJ 
Uraniun 238, error +/-, Solid 0.770 8 1 pCi/g 10066 09121/98 1734 plJ 
Uraniun-234, MDA, Sol id 0.0700 1 pCi/g 10066 09121/98 1734 plJ 
Uraniun-234, lc, Sol id 0.0600 1 pCi/g 10066 09121/98 1734 pi J 
Uraniun-235, HOA, Sol id 0.0100 1 pCi/g 10066 09121/98 1734 plJ 
Uraniun-235, lc, Sol id 0.0100 1 pCl/g 10066 09121/98 1734 plJ 
Uraniun-238, MDA, Sol id 0.0900 1 pCi/g 10066 09121/98 1734 plJ 
Uraniun-238, lc, Sol id 0.0800 1 pCi/g 10066 09121/98 1734 plJ 

CA-GlR 5.0R4 Thoriun-228, 230, 232 
Thoriun-228, Sol id 1.06 

~t\ 
1 pCi/g 10069 09122198 1336 plJ 

Thoriun-230, Sol id 0.970- 1 pCi/g 10069 09122198 1336 plJ 
Thoriun-232, Sol id 0.620 • 1 pCi/g 10069 09122198 1336 pi J 
Thoriun-228, Error +/-, Sol id 0.450 8 1 pCl/g 10069 09122198 1336 pi J 
Thor! un- 230, Error +/-, Sol id 0.450 8 1 pCi/g 10069 09122198 1336 plJ 
Thoriun-232, Error +/-, Solid 0.330 1 pCi/g 10069 09/22198 1336 plJ 
Thoriun-228, MDA, Sol id 0.0500 1 pCi/g 10069 09122198 1336 plJ 
Thoriun-228, le, Sol id 0.0300 1 pCi/g 10069 09/22198 1336 pi j 
Thoriun-230, MDA, Solid 0.130 1 pCi/g 10069 09/22198 1336 plJ 
Thoriun-230, lc, Sol id 0.110 1 pCi/g 10069 09122198 1336 pi J 
Thorlun-232, MOA, Sol id 0.0500 1 pCi/g 10069 09122198 1336 plj 
Thoriun-232, le, Sol id 0.0200 1 pCi/g 10069 09122198 1336 pI J 

EPA 901.1 Gamma Scan (HPGe gamma) 
Aetiniun-228, Activity, Sol id 1.3 1 pCi/g 10095 09/24/98 1304 mdg 
Aetiniun-228, error +/-, Solid 0.3 1 pCi/g 10095 09124/98 1304 mdg 
Aetiniun-228, MOA, Solid 0.1 1 pCi/g 10095 09/24/98 1304 mdg 
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Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 •• : 042450-003 
Laboratory Sample 10: 982529-21 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Actlnlum-228, lc, Solid 
Americium·241, Activity, Solid 
Amerlcium-241, error +/-, Solid 
Americlum-241, MOA, Solid 
Americlum-241, Lc, solid 
cerium-144, Activity, Solid 
Cerium-144, Error, +1-, Solid 
Cerium-144, MDA, Solid 
Cerium-144, Lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +1-, Solid 
Cobalt-60, MOA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/-, Sol id 
Chromium-51, MDA, Solid 
Chromium-51, Lc, Solid 
Cesium-134, Activity, Solid 
Cesium-134, Error, +/-, Solid 
Cesium-134, MOA, Solid 
Ceslum-134, Lc, Solid 
Ceslum-137, Activity, Solid 
Cesium-ll7, Error, +/-, Solid 
Ceslum-ll7, MOA, Solid 
Ceslum-137, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +'-, Solid 
Iron-59, MOA, 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 

CORE 
LAB 0 RAT 0 R Y T EST RESULTS 

Date: 10/07/98 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 Time Sampled ..•••• : 11:40 
Date Received ••••• : 09/09/98 Time Received ••••• : 09:00 

SAMPLE RESULT Q FLAGS MOL POL DILUTION 

0.0 1 
0.0 1 
0.1 1 
0.1 1 
0.5 I 
0.8 1 
0.7 1 
0.4 1 
0.5 1 
0.2 1 
0.1 1 
0.1 1 
0.1 1 
0.7 1 
0.8 1 
0.6 1 
0.2 1 
0.0 1 
0.0 1 
0.0 1 
0.1 1 
0.4 1 
0.1 1 
0.0 1 
0.0 1 
0.2 1 
0.1 1 
0.0 1 
0.0 1 

26.3 1 
3.2 1 
0.3 1 
0.0 1 
0.9 1 
0.2 1 
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LABORATORIES 

ATTN: Suzl Montano 

Sample Matrix ••••• : 5011 

UNITS BATCH DATE ANALYZED 

pCl/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCl/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCl/g 10095 09/24/98 1304 
pCl/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pClIg 10095 09/24/98 1304 
pCl/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCilg 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCl/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24198 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
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Job Nunber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600793 ATTN: suzl Montano 

Customer Sample 10 .• : 042450-003 Date Sampled •••••• : 09/02198 Time Sampled •.• _ •• : 11 :40 Sample Matrix ••••• : Soli 
Laboratory Sample 10: 982529-21 Date Received ••••• : 09/09/98 Time Received ••..• : 09:00 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS MOL POL DILUTION UNITS BATCH OATE ANALYZED TECH 

Lead-212, MOA, Sol id 0.1 1 pei/g 10095 09/24/98 1304 IIIdg 
lead-212, lc, Sol id 0.4 1 pei/g 10095 09/24/98 1304 IIIdg 
Lead-214, Activity, Sol id 1.4 1 pei/g 10095 09/24/98 1304 IIIdg 
Lead-214, error +/', Solid 0.4 1 pei/g 10095 09/24/98 1304 IIdg 
lead-214, MOA, Solid 0.1 1 pei/g 10095 09/24/98 1304 IIdg 
lead-214, lC, Solid 0.3 1 pei/g 10095 09/24/98 1304 IIdg 
Radium-226, Activity, Solid 1.3 1 pei/g 10095 09/24/98 1304 wdg 
Radium-226, Error, +/-, Solid 0.5 1 pei/g 10095 09/24/98 1304 IIdg 
Radlum-226, MOA, Solid 0.2 1 pei/g 10095 09/24/98 1304 IIdg 
Radium-226, Lc, Solid 0.3 1 pel/g 10095 09/24/98 1304 IIdg 
Radium-228, Activity, Solid 1.3 1 peilg 10095 09/24/98 1304 IIIdg 
Radium-228, Error, +/-, Solid 0.3 1 pel/g 10095 09/24/98 1304 tndg 
Radium-228, MDA, Solid 0.1 1 pei/g 10095 09/24/98 1304 tndg 
Radium-228, lc, Solid 0.0 1 pel/g 10095 09/24/98 1304 tndg 
Ruthenium-l03, Activity, Solid 0.1 1 pel/g 10095 09/24/98 1304 IIIdg 
Ruthenium-l03, Error, +/-, Solid 0.1 1 pel/g 10095 09/24/98 1304 tndg 
Ruthenium-l03, MDA, Solid 0.0 1 pei/g 10095 09/24/98 1304 tndg 
Ruthenium-l03, lc, Solid 0.2 I pei/g 10095 09/24/98 1304 tndg 
Ruthenlum-l06, Activity, Solid 0.3 1 pei/g 10095 09/24/98 1304 IIdg 
Ruthenium-l06, Error, +/-, Solid 0.4 1 pel/g 10095 09/24/98 1304 IIdg 
Ruthenium-l06, MDA, Solid 0.5 1 pel/g 10095 09/24/98 1304 tndg 
Ruthenium' 106, lc, Solid 0.1 1 pel/g 10095 09/24/98 1304 tndg 
Thorium-231, Activity, Solid 0.4 1 pei/g 10095 09/24/98 1304 tndg 
Thorium'231, error +/., Solid 1.0 1 pei/g 10095 09/24/98 1304 tndg 
Thorium'231, MOA, Solid 0.7 1 pei/g 10095 09/24/98 1304 ndg 
Thorium-231, Lc, Solid 0.5 1 pei/g 10095 09/24/98 1304 ndg 
Thorium-232, Solid 6.6 1 pel/g 10095 09/24/98 1304 ndg 
Thorlum-232, Error +/-, Solid 19.4 1 pei/g 10095 09/24/98 1304 mdg 
Thorium'232, MOA, Sol id 20.5 1 pei/g 10095 09/24/98 1304 mdg 
Thorium-232, lc, Sol id 0.5 1 peilg 10095 09/24/98 1304 mdg 
Uranium-235, Activity, Sol id 0.1 1 pei/g 10095 09/24/98 1304 ndg 
Uranium 235, error +/-, Solid 0.1 1 pei/g 10095 09/24/98 1304 mdg 
uranium'235, MOA, Sol id 0.1 1 pei/g 10095 09/24/98 1304 mdg 
Uranium-235, Lc, Sol id 0.5 1 pCi/g 10095 09124/98 1304 mdg 
Uranium·238, Activity, Solid 8.1 1 pei/g 10095 09/24/98 1304 mdg 
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Job Number: 982529 Date: 10/07/98 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600793 ATTN: Suzl Montano 

Customer Sample 10 .. : 042450-003 Date Sampled._ •••• : 09/02/98 Time Sampled ••.••• : 11:40 Sample Matrix ••••• : Soil 
Laboratory Sample 10: 982529-21 Date Received ••••• : 09/09/98 Time Received .•••• : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Uranium 238, error +1-, Solid 1.6 1 pCi/g 10095 09/24/98 1304 nfg 
Uranium-238, HDA, Solid 1.0 1 pCl/g 10095 09/24/98 1304 nfg 
Uranium-238, Lc, Solid 0.4 1 pCi/g 10095 09/24/98 1304 nfg 
Zirconium-95, Activity, Solid 0.0 -:1" 1 pCl/g 10095 09/24/98 1304 nfg 
Zlrconlum-95, Error, +/-, Solid 0.0 1 pCi/g 10095 09/24/98 1304 ndg 
Zlrconlum-95, MDA, Solid 0.0 1 pCl/g 10095 09/24/98 1304 nfg 
Zirconium-95, Lc, Solid 0.0 1 pCi/g 10095 09/24/98 1304 nfg 
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mD:LAB CORE LABORATORIES 
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Job Nt.rrber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600793 ATTN: SUli Montano 

Customer Sample 10 .. : 042451-003 Date Sampled •••••• : 09/02/98 Time Sampled •••.•• : 11:45 Sample Matrix ••••• : Solt 
Laboratory Sample 10: 982529-22 '(1;\<.,. \1- S Date Received .•••. : 09/09/98 Time Received ...•. : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

EPA 600 3.1.2-3 Sample Preparation, Solid Complete 1 10204 09/01/98 0800 plJ 

CA-GLR-R405 Uraniun-234, 235, 238 
Uraniun-234, Sol id 1.34 -:J" *8 1 pCi/g 10066 09/21/98 1734 plJ 
Uraniun 234, error +/., Solid 1.34 8 1 pCi/g 10066 09121/98 1734 pI j 
Uraniun-235, Activity, Sol id 0.0500 1 pCi/g 10066 09/21/98 1734 plJ 
Uraniun 235, error +/-, Solid 0.0600 1 pCi/g 10066 09121/98 1734 plj 
Uraniun-238, Activity, Solid 2.86 B 1 pCi/g 10066 09121/98 1734 plJ 
Uraniun 238, error +/-, Solid 0.580 8 1 pCi/g 10066 09/21/98 1734 plJ 
Uraniun-234, MOA, Solid 0.0600 1 pCi/g 10066 09121/98 1734 plJ 
Uraniun-234, Lc, Solid 0.0500 1 pCi/g 10066 09121198 1734 plJ 
Uraniun-235, MDA, Solid 0.0100 1 pCi/g 10066 09121198 1734 plJ 
Uraniun-235, Lc, Solid 0.0100 1 pCi/g 10066 09121/98 1734 plj 
Uraniun-238, MDA, Solid 0.0800 1 pCi/g 10066 09/21/98 1734 plJ 
Uraniun-238, Lc, Solid 0.0700 1 pCi/g 10066 09121/98 1734 plj 

CA-GLR 5.0R4 Thoriun-228, 230, 232 
Thoriun-228, Sol id 0.760 rE 1 pCi/g 10069 09122/98 1336 plJ 
Thoriun-230, Sol id 1.30 -.,- 8 1 pCi/g 10069 09/22/98 1336 plJ 
Thoriun-232, Sol id 0.870 * 1 pCi/g 100iJ9 09/22/98 1336 plj 
Thoriun-228, Error +/-, Sol id 2.63 8 1 pCi/g 10069 09/22/98 1336 plJ 
Thoriun-230, Error +/-, Sol id 0.520 B 1 pCi/g 10069 09/22/98 1336 plJ 
Thoriun-232, Error +/-, Solid 0.390 1 pCi/g 10069 09/22/98 1336 plj 
Thoriun-228, MDA, Solid 0.0400 1 pCi/g 10069 09/22/98 1336 plj 
Thoriun-228, le, Solid 0.0200 1 pCi/g 10069 09/22/98 1336 plj 
Thoriun-230, HDA, Solid 0.120 1 pCi/g 10069 09/22/98 1336 plJ 
Thoriun-230, Le, Solid 0.100 1 pCi/g 10069 09/22/98 1336 plj 
Thoriun-232, HDA, Solid 0.0400 1 pCi/g 10069 09/22/98 1336 pi) 
Thoriun-232, le, Solid 0.0200 1 pCi/g 10069 09/22/98 1336 plj 

EPA 901.1 Gamma Scan (HPGe gamma) 
Aetiniun-228, Activity, Solid 1.2 1 pCi/g 10095 09/24/98 1304 mdg 
Aetiniun-228, error +/-, Solid 0.4 1 pCi/g 10095 09/24/98 1304 mdg 
Aetiniun-228, HDA, Solid 0.1 1 pCi/g 10095 09/24/98 1304 mdg 

Page 87 

'111 ....... , ..... " hnwtt", ••• ".,_" "'" 1.'IIf'I'V'.~."'" ....................... ,., fV ".,,' .. ' ... '111' ........... ".11.<1 n' .... r"' .. ' ... ,,, , ..... " .. i· .... ',,,If, ""_' """ ••• , ........... ' ,.. .................. ,-.f ..... "., " .. , e" .. ' ',' "",t·, .. . '0- tt ,. •• , ~., ~. t' ., • , ... ,." •• ,_ t._ •••• ' 



Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042451·00] 
Laboratory Sample 10: 982529-22 

TESTMETHOO PARAMETER/TEST DESCRIPTION 

Actinium-228, lc, Solid 
Amerlclum·241, Activity, Solid 
Americium-241, error +/-, Solid 
Amerleium·Z41, MOA, Solid 
Amerlelum-241, Lc, Solid 
Cerium-144, Activity, Solid 
Cerium-144, Error, +/-, Solid 
Cerium-144, MOA, Solid 
Cerlum-144, Lc, Solid 
Cobalt-bO, Activity, Solid 
Cobalt-bO, Error, +/-, Solid 
Cobalt-bO, MOA, Solid 
Cobalt-bO, Le, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +1-, Solid 
Chromium-51, MDA, Solid 
Chromium-51, Lc, Solid 
Ceslum-l14, Activity, Solid 
Cesium-l14, Error, +/-, Solid 
Cesium-l14, MDA, Solid 
Ceslum-l14, Lc, solid 
cesium-ll7, Activity, Solid 
Cesium-l17, Error, +1-, Solid 
Cesium-ll7, MDA, Solid 
Ceslum-ll7, Le, solid 
Iron·59, Activity, Solid 
Iron-59, Error, +'., Solid 
Iron-59, MOA, Solid 
Iron-59, Le, Solid 
Potassium-40, Activity, Solid 
Potassium-40, error +/-, Solid 
Potassium-40, MOA, Solid 
Potassium-40, le, Solid 
Lead-21Z, Activity, Solid 
Lead-Z1Z, error +/-, Solid 

CORE 
LAB 0 RAT 0 R Y T EST RES U L T S 

Date: 10/07/98 

PROJECT: AR/COC-60079l 

Date Sampled •••••• : 09/02/98 Time Sa"1>loo .••••• : 11 :45 
Date Received ••••• : 09/09/98 Time Received •••.• : 09:00 

SAMPLE RESULT Q FLAGS MDL POL DILUTION 

0.0 1 
0.1 1 
0.2 1 
0.1 1 
0.2 1 
0.4 1 
0.4 1 
0.4 1 
0.4 1 
0.2 1 
0.1 1 
0.0 1 
0.0 1 
0.9 1 
0.9 1 
0.7 1 
0.2 1 
0.0 I 
0.0 1 
0.0 1 
o. I 1 
0.1 1 
0.0 1 
0.0 1 
0.0 1 
0.1 1 
0.1 1 
0.1 1 
0.0 1 

27.8 1 
1.8 1 
0.5 1 
0.0 1 
0.8 1 
0.2 1 

Page 88 

LABORATORIES 

ATTN: SUI I Montano 

Sample Matrix ••••• : Soli 

UNITS BATCH OATE ANALYZED 

pCI/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCI/g 10095 09/24198 1304 
pCI/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCi/g 10095 09/24198 1304 
pCl/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCI/g 10095 09/24198 1304 
pCi/g 10095 09/24/98 1304 
pCl/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCl/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCl/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 1304 
pCI/g 10095 09/24/98 1304 
pCi/g 10095 09/24/98 nolo 
pCitg 10095 09/24/98 nolo 
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TECH 
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lAB 0 RAT 0 R Y T EST RES U L T S 

Job Nurber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600793 ATTN: SUI I Monteno 

Customer Sample 10 .• : 042451 ·003 Date Sampled .•• _ •• : 09/02198 Time Sampled ....•. : 11 :45 Sample Matrix ••••• : 5011 
Laboratory Sample 10: 982529-22 Date Received ••••• : 09/09/98 Time Received ...•• : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

Lead-212, MOA, Sol id 0.1 1 pCi/g 10095 09/24/98 1304 IIIcIg 
Lead-21Z, Lc, Sol id 0.3 1 pCl/g 10095 09/24/98 1304 IIIcIg 
Lead-214, Activity, Solid 1.0 1 pCi/g 10095 09/24/98 1304 IIIcIg 
Lead-214, error +/-, Solid 0.2 1 pCi/g 10095 09/24/98 1304 IIIcIg 
Lead-214, MDA, Solid O. I I pCi/g 10095 09/24/98 1304 IIIcIg 
Lead-214, lc, Solid 0.2 I pCi/g 10095 09/24/98 1304 IIdg 
Radiun-226, Activity, Solid 1.1 I pCi/g 10095 09/24/98 1304 IIIcIg 
Radiun-226, Error, +/-, Solid 0.5 I pCi/g 10095 09/24/98 1304 IIIcIg 
Radiun'226, MDA, Solid 0.2 1 pCi/g 10095 09/24/98 1304 IIIcIg 
Radiun'226, lc, Sol id 0.2 1 pCI/g 10095 09/24/98 1304 IIIcIg 
Radiun·228, Activity, Solid 1.2 1 pCi/g 10095 09/24/98 1304 IIdg 
Radiun-228, Error, +1-, Solid 0.4 1 pCI/g 10095 09/24/98 1304 IIdg 
Radlun-2Z8, MDA, Sol id 0.1 1 pCi/g 10095 09/24/98 1304 IIdg 
Radiun·228, Lc, Solid 0.0 1 pCi/g 10095 09/24/98 1304 IIIcIg 
RuthenilM1-103, Activity, Sol id 0_ I I pCl/g 10095 09/24/98 1304 !lldg 
Rutheniun-l03, Error, +/-, Solid 0.1 1 pCi/g 10095 09/24/98 1304 IIIdg 
RuthenilM1-103, MDA, Solid 0_1 1 pCi/g 10095 09/24/98 1304 IIdg 
Ruthen i 1M1-103, Lc, Sol id 0.1 1 pCi/g 10095 09/24/98 1304 IIdg 
RuthenilM1-106, Activity, Sol id 1.1 1 pCi/g 10095 09/24/98 1304 IIIdg 
Ruthen i 1M1-1 06, Error, +/-, Solid 0.5 1 pCI/g 10095 09/24/98 1304 !lldg 
Rutheniun-l06, MDA, Sol id 0.8 1 pCi/g 10095 09/24/98 1304 IIIcIg 
RuthenilM1-106, Lc, Solid 0.0 1 pCI/g 10095 09/24/98 1304 !lldg 
Thoriun-231, Activity, Solid 1.0 1 pCl/g 10095 09/24/98 1304 !lldg 
Thoriun-231, error +/-, Solid 1.0 1 pCi/g 10095 09/24/98 1304 !lldg 
Thoriun-231, MDA, Solid 0.7 I pCi/g 10095 09/24/98 1304 !lldg 
Thorlun-231, Lc, Solid 0.3 1 pCi/g 10095 09/24/98 1304 !lldg 
Thorlun-232, Solid 10.2 1 pCi/g 10095 09/24/98 1304 !lldg 
Thoriun-232, Error +/-, Solid 43.0 1 pCi/g 10095 09/24/98 1304 IIdg 
Thorlun-232, MDA, Solid 47.3 1 pCi/g 10095 09/24/98 1304 !lldg 
ThorilM1-Z32, lc, Sol id 0.2 I pCI/g 10095 09/24/98 1304 IIdg 
Uranlun-235, Act Ivity, Sol id 0.1 1 pCI/g 10095 09/24/98 1304 IIdg 
Uraniun 235, error +/-, Solid 0.1 1 pCi/g 10095 09/24/98 1304 IIdg 
Uraniun-235, MDA, Sol id 0.1 1 pCi/g 10095 09/24/98 1304 IIdg 
UranI1M1'235, Lc, Sol id 0.4 1 pCilg 10095 09/24/98 1304 IIdg 
Uraniun-238, Activity, Solid 5.3 I pCI/g 10095 09/24/98 1304 IIdg 
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Job Number: 982529 Date: 10/07/98 

CUSTCJ4ER: Sandia National laboratory PROJECT: AR/COC-600793 ATTN: Suzl Montano 

Customer Sample 10 •• : 042451 -003 Date Sampled._ •••• : 09/02198 Time Sampled ••.••• : 11:45 Sample Matrix •• __ .: Soil 
Laboratory Sample 10: 982529-22 Date Received ••••• : 09/09/98 Time Received. __ •• : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MOL PQL DILUTION UNITS BATCH DATE ANALYlED TECH 

Uranium 238, error +/-, Solid 4.8 1 pCi/g 10095 09/24/98 1304 IIIdg 
Uranium-238, MDA, Solid 3.3 1 pCl/g 10095 09/24/98 1304 IIIfg 
Uranlum-238, lc, Solid 0_4 1 pCi/g 10095 09/24/98 1304 IIdg 
Zirconium-95, Activity, Solid 0_2 -.1 1 pCi/g 10095 09/24/98 1304 IIIfg 
Zirconlum-95, Error, +/-, Solid 0.1 1 pCi/g 10095 09/24/98 1304 ndg 
Zlrconium-95, MDA, Solid 0.0 1 pCi/g 10095 09/24/98 1304 IIIdg 
Zirconium-95, Lc, Solid 0.0 I pCi/g 10095 09/24/98 1304 "g 
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Job Ntnber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National laboratory PROJECT: AR/COt-600793 ATTN: Suzl Montano 

Customer Sample 10 •• : 042452-003 '11. \1., N Date Sampled •• _ •• _: 09/02/98 Time Sampled ..•••• : 11:55 Sample Matrix ••••• : Soli 
Laboratory Sample 10: 982529·23 Date Received ••••• : 09/09/98 Time Received .•.•• : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

EPA 600 3.1.2-3 Sample Preparation, Solid Complete 1 10204 09/01/98 0800 plJ 

CA'GLR-R405 Uraniun'234, 235, 238 
Uraniun·234, Sol id 1.50 - :f *B 1 pCi/g 10066 09/21/98 1734 pI J 
Uraniun 234, error +/., Solid 0.380 B 1 pCi/g 10066 09/21/98 1734 pI/ 
Uraniun'235, Activity, Sol id 0.120 1 pCi/g 10066 09/21/98 1734 pI/ 
Uraniun 235, error +/., Solid 0.110 1 pCi/g 10066 09/21/98 1734 pi/ 
Uranlun'238, Activity, Sol id 3.44 B 1 pCi/g 10066 09/21/98 1734 pi/ 
Uraniun 238, error +/., Solid 0.740 B 1 pCilg 10066 09/21/98 1734 pI/ 
Uraniun'234, HDA, Solid 0.0800 1 pCi/g 10066 09/21/98 1734 plJ 
Uraniun-234, lc, Solid 0.0600 1 pCi/g 10066 09/21/98 1734 pi/ 
Uraniun-235, MDA, Solid 0.0100 1 pCl/g 10066 09/21/98 1734 pi/ 
Uraniun-235, Lc, Solid 0.0100 1 pCl/g 10066 09/21/98 1734 plJ 
Uranlun-238, HOA, Sol id 0.100 1 pCi/g 10066 09/21/98 1734 pI/ 
Uraniun-238, Lc, Sol id 0.0900 1 pCi/g 10066 09/21/98 1734 plJ 

CA-GLR 5.0R4 Thor! un-228, 230, 232 
Thoriun-228, Sol id 1.16 .~ 1 pCilg 10069 09/22/98 1336 pI/ 
Thorl un- 230, Sol id 1.04 - B 1 pCilg 10069 09/22/98 1336 pi/ 
Thorlun-232, Sol id 1.01 • 1 pCi/g 10069 09/22/98 1336 plJ 
Thoriun-228, Error +/-, Sol id 0.320 B 1 pCi/g 10069 09/22/98 1336 pi/ 
Thor i un- 230, Error +/-, Solid 0.460 B 1 pCi/g 10069 09/22/98 1336 pi/ 
Thoriun-232, Error +/-, Solid 0.420 1 pCi/g 10069 09/22/98 1336 plJ 
Thorlum-228, MDA, Solid 0.0400 1 pCl/g 10069 09/22/98 1336 pl/ 
Thorlum-228, Lc, Solid 0.0200 1 pCi/g 10069 09/22/98 1336 pI; 
Thorium-230, MOA, Solid 0.120 1 pCi/g 10069 09/22/98 1336 plj 
Thorlum-230, Lc, Solid 0.100 1 pCi/g 10069 09/22/98 1336 plJ 
Thorium-232, MOA, Solid 0.0400 1 pCi/g 10069 09/22/98 1336 plj 
Thorium-232, Lc, Solid 0.0200 1 pCi/g 10069 09/22/98 1336 plj 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actinlun-228, Activity, Solid 1.4 1 pCi/g 10095 09/24/98 1516 mdg 
Actlnium-228, error +/-, Solid 0.5 1 pCi 19 10095 09/24/98 1516 mdg 

Actinium-228, MOA, Solid 0.2 1 pC i/g 10095 09/24/98 1516 mdg 
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Job Number: 982529 

CUSTOMER: sandia National laboratory 

Customer Sample 10 .• : 042452-003 
laboratory Sample 10: 982529-23 

TEST METHOD PARAMETER/TEST DESCRIPTION 

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-I44, Error, +/-, Solid 
Cerium-144, MOA, Solid 
Cerium-I44, lc, Solid 
Cobalt-60, Activity, Solid 
Cobal t-60, Error, +/-, Solid 
CobBlt-60, MDA, Solid 
Cobalt-60, lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +/-, Solid 
Chromium-51, MDA, Solid 
Chromium-51, lc, Solid 
Cesium-134, Activity, Solid 
Cesium-I]4, Error, +/-, Solid 
Cesium-134, MOA, Solid 
Cesium-134, lc, Solid 
Cesium-137, Activity, Solid 
Ceslum-137, Error, +/-, Solid 
Cesium-137, MOA, Solid 
Cesium-137, lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 
Iron-59, MDA, Solid 
Iron-59, lc, Solid 
PotBssium-40, Activity, Solid 
PotBssium-40, error +/-, Solid 
PotBsslum-40, MDA, Solid 
Potasslum-40, lc, Solid 
lead-212, Activity, Solid 
lead-212, error +/-, Solid 

CORE 
lAB 0 RAT 0 R Y T EST RES U l T S 

Date: 10/07198 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 Time Sampled •.•••• : 11 :55 
Date Received ••••• : 09/09/98 Time Received ••••• : 09:00 

SAMPLE RESULT a FLAGS f1Dl pal DilUTION 

0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.4 1 
0.3 1 
0.4 1 
0.4 1 
0.4 1 
0.7 1 
0.3 1 
0.1 1 
0.1 1 
1.0 1 
0.8 1 
0.5 1 
0.2 1 
0.0 1 
0.0 1 
0.1 1 
0.1 1 
0.6 1 
0.3 1 
0.1 1 
0.2 1 
0.4 1 
0.2 1 
0.0 1 
0.0 1 

25.2 1 
3.3 1 
0.4 1 
0.0 1 
1.1 1 
0.2 1 
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LABORATORIES 

ATTN: Suzl MonUno 

Sample Matrlx •••• _: Soli 

UNITS BATCH DATE ANALYZED 

pCl/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCI/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCI/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCI/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCI/g 10095 09/24/98 1516 
pCI/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCl/g 10095 . 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCI/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCilg 10095 09/24/98 1516 
pCI/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 

the ......... opinIDnI Of ... .."... ..... c:ane.ined in" ,.",. ......... UIJOI' obMftoabont ~ ~."at ~ by the c"", Ior ...... ~ .... ~ UN- WI ........ bMon "UI<k 1M .,.1111,."..'.110"" Of oo,n."n, "p",Md ,,,,,,W"' Ihll 'IIt,1 "~ f1I Cor. Ilm •• rno.I, "-' .. . 
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TECH 

IIIdg 
IIdg 
IIdg 
mdg 
IIIdg 
IIIdg 
IIdg 
IIdg 
IIdg 
IIIfg 
tldg 
tldg 
IIIfg 
mdg 
tldg 
IIdg 
IIIdg 
tIdg 
IIdg 
IIdg 
IIIfg 
tldg 
melg 
melg 
mcIg 
melg 
melg 
melg 
melg 
melg 
melg 
melg 
melg 
melg 
melg 



CO~LAB 
Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042452-001 
laboratory Sample 10: 982529-23 

TEST METHOD PARAMETER/TEST DESCRIPTION 

lead-212, "'DA, Solid 
Lead-212, Lc, Sol id 
lead-214, Activity, Sol id 
Lead-214, error +/-, Solid 
lead-214, HDA, Solid 
Lead-214, lc, Solid 
Radium-226, Activity, Solid 
Radium-226, Error, +/-, Solid 
Radium-226, MDA, Solid 
Radium-226, lc, Solid 
Radlum-228, Activity, Solid 
Radium-228, Error, +/-, Solid 
Radium-228, MDA, Solid 
Radium-228, Lc, Solid 
Ruthenium·l01, Activity, Solid 
Ruthenium-l01, Error, +/-, Solid 
Ruthenium-l03, MDA, Solid 
Ruthenium-l03, Lc, solid 
Ruthenium-l06, Activity, Solid 
Ruthenium-l06, Error, +/-, Solid 
Ruthenium-l06, MDA, Solid 
Ruthenium-l06, lc, Solid 
Thorium-231, Activity, Solid 
Thorium-231, error +/-, Solid 
Thorium-231, MDA, Solid 
Thorium-231, le, Solid 
Thorium-232, Solid 
Thor i um- 232, Error +/-, Solid 
Thorium-232, HDA, Solid 
Thorium-232, lc, Solid 
Uranium-235, Activity, Solid 
Uranium 235, error +/-, Solid 
Uranium-235, HDA, Sol id 
Uranium-235, lc, Solid 
Uranium-238, Activity, Solid 

CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RES U L T S 

PROJECT: AR/COC-600793 

Date Sampled •••.•. : 09/02/98 
Date Received .•••• : 09/09/98 

SAMPLE RESULT Q FLAGS MDL 

0.1 
0.1 
1.7 
0.4 
0.2 
0.2 
1.5 
0.4 
0.2 
0.2 
1.4 
0.5 
0.2 
O. I 
O. I 
O. I 
0.1 
0.2 
2.9 
2.2 
0.9 
0.2 
0.5 
1.1 
0.7 
0.5 
0.0 
0.0 

22.2 
0.5 
0.2 
O. I 
0.1 
0.4 
7.4 
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Date: 10/07/98 

Time Sampled ••••.. : 11:55 
Time Received ....• : 09:00 

POL DILUTION 

1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
I 
1 
I 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 

ATTN: Suzl Montano 

Sample Matrix •••.• : Sol\ 

UNITS BATCH DATE ANALYZED 

pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCI/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCI/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCI/g 10095 09/24/98 1516 
pCI/g 10095 09/24/98 1516 
pCI/g 10095 09/24/98 1516 
pCI/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24198 1516 
pCI(g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCI/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi!g 10095 09!24!98 1516 

TECN 

IIdg 
IIdg 
IIIdg 
mdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
mdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 



Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Semple 10 •• : 042452-003 
laboratory Sample 10: 982529-23 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Uranium 238, error +/-, Solid 
Uranlum-238, MDA, Solid 
Uranlum-238, lc, Solid 
Zlrconlum-95, Activity, Solid 
Zlrconium-95, Error, +1-, Solid 
Zlrconium-95, MOA, Solid 
Zlrconlum-95, lc, Solid 

CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

PROJECT: AR/Coc-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

SAMPLE RESULT a flAGS MDl 

2.1 
1.2 
0.5 
0.7 - :J 
0.1 
0.1 
0.1 
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Date: 10/07/98 

Time Sampled ••.••• : 11:55 
Time Received ••••• : 09:00 

pal DILUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZeD 

pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24198 1516 
pCl/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCl/g 10095 09/24/98 1516 
pCi/g 10095 09/24/98 1516 
pCi/g 10095 09/24198 1516 

The 1tIIfPeI . .....".. or ............. canIIIIrWd WI .. repotI ....... "'*' obMrYalion, Ind ........ 1UPI*ed by' the c,,-", lor ........ ~ .... oorIident\III ... IHI ,..., .... bMrt m.Jde , .... onl"pI"lflOn, 01 OIJ<"oott' ._""I.Nd ,ep' • ...,. Ihe Mit ,udgm.,,' GI Cor. I'~.I..,. ... r-tlfl 
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TECN 

ndg 
ndg 
mdg 
lid, 
IIIdg 
mdg 
ntg 



m~LAB CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U L T 5 

Job NlJIber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600793 ATTN: SUII Montano 

Customer Sample 10 .• : 042453·003 'V:u \,7.. - S Oate Sampled .••••• : 09/02/98 Time Sampled •.•••• : 12:00 Sample Matrix ••••• : Soli 
Laboratory Sample 10: 982529·24 Date Received ••••• : 09/09/98 Time Received ..•.• : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT a FLAGS MDl pal DILUTION UNITS 9ATCH DATE ANAL YlED TECH 

EPA 600 3.1.2-3 Sample Preparation, Solid Complete 1 10204 09/01/98 0800 plJ 

CA-GLR-R405 Uranl~·234, 235, 238 
Urani~·234, Sol id 1.34 -::l'" ·9 1 pCi/g 10066 09/21/98 1734 plJ 
Urani~ 234, error +/., Solid 0.290 B 1 pCi/g 10066 09/21/98 1734 plJ 
Urani~-235, Activity, Sol id 0.0200 1 pCi/g 10066 09/21/98 1734 plj 
Urani~ 235, error +/., Solid 0.0500 1 pCi/g 10066 09/21/98 1734 plJ 
Urani~·238, Activity, Solid 3.35 B 1 pCl/g 10066 09/21/98 1734 plJ 
Urani~ 238, error +/., Solid 0.640 B 1 pCi/g 10066 09/21/98 1734 plJ 
Urani~·234, MOA, Sol id 0.0600 1 pCi/g 10066 09/21/98 1734 plJ 
Uranl~-234, Lc, Solid 0.0500 1 pCi/g 10066 09/21/98 1734 plJ 
Uraniun-235, MDA, Sol id 0.0100 1 pCl/g 10066 09/21/98 1734 plJ 
Uraniun-235, le, Sol id 0.0100 1 pCi/g 10066 09/21/98 1734 plJ 
Uraniun·238, MDA, Sol id 0.0800 1 pCi/g 10066 09/21/98 1734 plJ 
Urani~·238, lc, Sol id 0.0700 1 pCi/g 10066 09/21/98 1734 plJ 

CA-GLR S.OR4 Thori~-228, 230, 232 
Thorlun-228, Sol id 0.790-.1 1 pCl/g 10069 09/22/98 1336 ptJ 
Thoriun-230, Solid 0.810.~ 9 1 pCi/g 10069 09/22/98 1336 plj 
Thorl~-232, Solid 0.950-:r • 1 pCl/g 10069 09/22/98 1336 plj 
Thorl~-228, Error +/-, Sol id 0.540 B 1 pCi/g 10069 09/22/98 1]]6 plJ 
Thorl~-230, Error +/-, Solid 0.410 9 1 pCl/g 10069 09/22/98 1336 plJ 
Thorl~-232, Error +/-, Solid 0.420 1 pCi/g 10069 09/22/98 1336 plJ 
Thorl~-228, MDA, Sol id 0.0500 1 pCi/g 10069 09/22/98 1336 plj 
Thorl~-228, le, Sol id 0.0200 1 pCilg 10069 09/22/98 1336 plJ 
Thorl~-230, MOA, Sol id 0.130 1 pCi/g 10069 09/22/98 1336 pi j 
Thorl~-230, le, Solid 0.100 1 pCi/g 10069 09/22/98 1336 plJ 
Thori~-232, MDA, Solid 0.0400 1 pCl/g 10069 09/22/98 1336 plj 
Thori~-232, le, Sol id 0.0200 1 pCl/g 10069 09/22/98 1336 plj 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actini~-228, Activity, Solid 2.1 1 pCi/g 10095 09/24/98 1516 mg 
Actlnl~-228, error +/-, Solid 0.5 1 pCi/g 10095 09/24/98 1516 mg 
Actlnl~-228, MDA, Solid 0.1 1 pCi/g 10095 09/24/98 1516 mg 
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Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 .• : 042453·003 
laboratory Sample 10: 982529·24 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Actlnlum·228, le, Solid 
Amerielum-241, Activity, Solid 
Americium-241, error +1-, Solid 
Americium-241, MOA, Solid 
Americium-241, lc, Solid 
Cerium-144, Activity, Solid 
Cerlum·I44, Error, +/-, Solid 
Cerium-144, MOA, Solid 
Cerlum-144, lc, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +1-, Solid 
Cobalt-60, MOA, Solid 
Cobalt-60, Lc, Solid 
Chromium-51, Activity, Solid 
Chromium-51, Error, +1-, Solid 
Chromium-51, MDA, Solid 
Chromium-51, le, Solid 
Cesium-134, Activity, Solid 
Ceslum-134, Error, +/-, Solid 
Cesium-134, MOA, Solid 
Ceslum-134, le, Solid 
Ceslum-137, Activity, Solid 
Ceslum-137, Error, +1-, Solid 
Cesium-137, MOA, Solid 
Cesium·137, le, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +1-, Solid 
Iron-59, MDA, Solid 
Iron-59, lc, Solid 
Potassium-40, Activity, Solid 
Potassium-40, error +'-, Solid 
Potassium-40, MOA, Solid 
potasslum-40, lc, Solid 
Lead-212, Activity, Solid 
lead-212, error +1-, Solid 

CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RES U L T S 

Date: 10/07/98 

PROJECT: AR/COC-600793 ATTN: SUll Montano 

Date Sampled •••••• : 09/02/98 Time Sampled •.•••• : 12:00 Sample MatrIK ••••• : Soil 
Date Received .•••• : 09/09/98 Time Received .•••. : 09:00 

SAMPLE RESULT Q FLAGS HDl PQl DILUTION UNITS BATCH DATE ANALYZED 

0.0 1 pCl/g 10095 09/24/98 1516 
0.1 1 pCi/g 10095 09/24/98 1516 
0.3 1 pCi/g 10095 09/24/98 1516 
0.3 1 pCi/g 10095 09/24/98 1516 
0.2 1 pCl/g 10095 09/24/98 1516 
0.4 1 pCi/g 10095 09/24/98 1516 
0.4 1 pCi/g 10095 09/24/98 1516 
0.3 1 pCi/g 10095 09/24/98 1516 
0.3 1 pCi/g 10095 09/24198 1516 
0.2 1 pCilg 10095 09/24/98 1516 
0.1 1 pCI/g 10095 09/24198 1516 
0.0 1 pCi/g 10095 09/24/98 1516 
0.0 1 pCltg 10095 09/24/98 1516 
0.1 1 pCl/g 10095 09/24/98 1516 
0.4 1 pCi/g 10095 09/24198 1516 
0.4 1 pCl/g 10095 09/24/98 1516 
0.1 1 pCl/g 10095 09/24/98 1516 
0.1 1 pCi/g 10095 09/24/98 1516 
0.1 1 pCi/g 10095 09/24/98 1516 
0.1 1 pCI/g 10095 09/24/98 1516 
0.1 1 pCI/g 10095 09/24/98 1516 
0.4 1 pCi/g 10095 09/24/98 1516 
0.2 1 pCi/g 10095 09/24/98 1516 
0.1 1 pCilg 10095 09/24/98 1516 
0.1 1 pCl/g 10095 09/24/98 1516 
0.0 1 pCl/g 10095 09/24/98 1516 
0.0 1 pCilg 10095 09/24/98 1516 
0.1 1 pCI/g 10095 09/24/98 1516 
0.0 1 pCI/g 10095 09/24/98 1516 

25.0 1 pCI/g 10095 09/24/98 1516 
3.8 1 pCi/g 10095 09/24/98 1516 
0.5 1 pCi/9 10095 09/24/98 1516 
0.0 1 pCI/g 10095 09/24/98 1516 
0.8 1 pCI/9 10095 09/24/98 1516 
0.2 1 pCi/V 10095 09/24/98 1516 
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TECH 

ndt 
IIIdg 
IIIdg 
ndt 
IIIdg 
ndt 
IIIdg 
IIIdg 
IIdg 
IIdg 
ndt 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
ndt 
IIdg 
IIdg 
IIdg 
IIdg 
IIdg 
ndg 
ndg 
ndg 
ndg 
ndg 
ndg 
ndg 
ndg 
ndg 
ndg 
ndg 
ndg 
ndg 
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m~B CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

Job NUTber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600793 ATTN: SUIt Montano 

Customer Sample ID __ : 042453-003 Date Sampled •••••• : 09/02/98 Time Sampled ..•.•• : 12:00 Sample Matrlx ••• _.: Soil 
Laboratory Sample ID: 982529·24 Date Received ••••• : 09/09/98 Time Received .•.•. : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT o fLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

lead-212, MDA, Solid 0.1 1 pCi/g 10095 09/24/98 1516 mdg 
Lead-212, Lc, Sol id 0.2 1 pCi/g 10095 09/24/98 1516 mdg 
Lead-214, Activity, Sol id 1.3 1 pCi/g 10095 09/24/98 1516 mdg 
Lead-214, error +/-, Solid 0.4 1 pCi/g 10095 09/24/98 1516 Indg 
lead-214, MDA, Solid 0.2 1 pCi/g 10095 09/24/98 1516 Indg 
lead-214, lc, Solid 0.2 1 pCi/g 10095 09/24/98 1516 mdg 
Radiun-226, Activity, Solid 1.0 1 pCi/g 10095 09/24/98 1516 IIId9 
Radiun-226, Error, +/-, Solid 0.3 1 pCi/g 10095 09/24/98 1516 mdg 
Radiun·226, MDA, Sol id 0.1 1 pCl/g 10095 09/24/98 1516 mdg 
Radiun-226, lc, Sol id 0.1 1 pCl/g 10095 09/24/98 1516 mdg 
Radiun-228, Activity, Sol id 2.1 1 pCi/g 10095 09/24/98 1516 mdg 
Radlun-228, Error, +1-, Solid 0.5 1 pCl/g 10095 09/24/98 1516 mdg 
Radlun-228, MDA, Solid 0.1 1 pCl/g 10095 09/24/98 1516 mdg 
Radiun-228, Lc, Solid 0.0 1 pCl/g 10095 09/24/98 1516 mdg 
Rutheniun-l03, Activity, Solid 0.0 1 pCl/g 10095 09/24/98 1516 mdg 
Rutheniun-l03, Error, +/-, Solid 0.0 1 pCl/g 10095 09/24/98 1516 Indg 
Rutheniun-l03, MDA, Solid 0.0 1 pCl/g 10095 09/24/98 1516 mdg 
Rutheniun-l03, Lc, Sol id 0.0 1 pCl/g 10095 09/24/981516 Indg 
Rutheniun-l06, Activity, Sol id 0.8 1 pCi/g 10095 09/24/98 1516 mdg 
Ruthenlun-l06, Error, +/-, Solid 0.6 1 pCl/g 10095 09/24/98 1516 !lldg 
Ruthenlun-l06, MDA, Sol id 0.8 1 pCl/g 10095 09/24/98 1516 !lidO 
Rutheniun-l06, Lc, Solid 0.1 1 pCi/g 10095 09/24/98 1516 mdg 
Thoriun-231, Activity, Solid 1.6 1 pCl/g 10095 09/24/98 1516 !lldg 
Thorlun-231, error +/-, Solid 1.0 1 pCl/g 10095 09/24/98 1516 !lldg 
Thoriun-231, MDA, Solid 0.8 1 pCi/g 10095 09/24/98 1516 !lldg 
Thoriun-231, Lc, Solid 0.3 1 pCi/g 10095 09/24/98 1516 mdg 
Thorlun-232, Solid 47.0 1 pCl/g 10095 09/24/98 1516 mdg 
Thorlun-232, Error +/-, Solid 45.2 1 pCi/g 10095 09/24/98 1516 !lidO 
Thorlun-232, MDA, Sol id 46.2 1 pCilg 10095 09/24/98 1516 mdg 
Thorlun-232, Lc, Solid 0.2 1 pCi/g 10095 09/24/98 1516 mdg 
Uranlun-235, Activity, Sol id 0.1 1 pCi/g 10095 09/24/98 1516 mdg 
Uraniun 235, error +/-, Solid 0.1 1 pCi/g 10095 09/24/98 1516 mdg 
Uraniun-235, MDA, Sol id 0.1 1 pCi/g 10095 09/24/98 1516 mdg 
Uraniun-235, le, Sol id 0.3 1 pCi/g 10095 09/24/98 1516 mdg 
Uraniun-238, Activity, Sol id 5.9 1 pCi/g 10095 09/24/98 1516 mdg 
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m~LAB CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

Job Nunber: 982529 Date: 10/07/98 

CUSTOMER: sandia National laboratory PROJECT: AR/COC-600793 ATTN: Suzt Montano : 
, 
I 

Customer Sample 10 •• : 042453-003 Date Sampled •••••• : 09/02198 Time Sampled •••••• : 12:00 Sample Matrix ••••• : Soil 
Laboratory Sample 10: 982529-24 Date Received ••••• : 09/09/98 Time Received ••••• : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS HOL POL DILUTION UNITS BATCH DATE ANALYZED TEeK 

Uranium 238, error +/-, Solid 5.3 1 pCi/g 10095 09/24/98 1516 IIdg 
Uranium-238, MOA, Solid 3.2 1 pCi/g 10095 09/24/98 1516 mdg 
Uranium-238, lc, Solid 0.4 1 pCilg 10095 09/24/98 1516 IIdg 
Zlrconlum-95, Activity, Solid 0.2 -:f 1 pel/S 10095 09/24/98 1516 IIIdg 
Zlrconium-95, Error, +/-, Solid 0.1 1 pel/g 10095 09/24/98 1516 IIIdg 
Zlrconlum-95, MOA, Solid 0.0 1 pCilg 10095 09/24/98 1516 IIIdg 
Zlrconium-95, Lc, Solid 0.0 1 pCI/g 10095 09/24/98 1516 IIIdg 
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mnLAB 
CORE LABORATORIES 

lAB 0 RAT 0 R Y T EST RES U l T 5 
Job Nurber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600793 ATTN:. Suzi Montano 

Customer Sample 10 .• : 042454-003 -rj,l-;-N Date Sampled .••••• : 09/02/98 Time Sampled .•••.• : 12:05 Sample Matrix ••••• : Soil 
Laboratory Sample 10: 982529-25 Date Received .•••• : 09/09/98 Time Received .•••• : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT Q FLAGS MOL PQl DILUTION UNITS BATCH DATE ANALYZED TECH 

EPA 600 3.1.2-3 Sample Preparation, Solid Complete 1 10204 09/01/98 0800 pi) 

CA-GLR-R405 Uranlum-234, 235, 238 
Uranium-234, Solid 1.09 -:r *8 1 pCi/g 10066 09/21/98 1734 pI) 
Uranium 234, error +/-, Sol id 0.560 8 1 pCi/g 10066 09/21/98 1734 pi) 
Uranium-235, 'Activlty, Sol id 0.0400 1 pCI/g 10066 09/21/98 1734 pI) 
Uranium 235, error +1', Solid 0.0600 1 pCl/g 10066 09/21/98 1734 pI) 
Uranium-238, Activity, Solid 2.05 -.fI 8 1 pCi/g 10066 09/21/98 1734 plJ 
Uranium 238, error +1', Solid 0.470 8 1 pCl/g 10066 09/21/98 1734 pI) 
Uranium-234, HDA, Solid 0.0600 1 pCi/g 10066 09/21/98 1734 plJ 
Uranium-234, Lc, Solid 0.0500 1 pCi/g 10066 09/21/98 1734 pi J 
Uranium-235, MOA, Solid 0.0100 1 pCi/g 10066 09/21/98 1734 pI J 
Uranium-235, Lc, Solid 0.0100 1 pCl/g 10066 09/21/98 1734 pi) 
Uranium-238, HOA, Solid 0.0800 1 pCi/g 10066 09/21/98 1734 pi) 
Uranium-238, Lc, Solid 0.0700 1 pCi/g 10066 09/21/98 1734 pi) 

CA-GLR 5.0R4 Thorlum-228, 230, 232 
Thorlum-228, Sol id 1.05 1 pCl/g 10069 09/22/98 1336 plJ 
Thorium-230, Sol id 0.590.J~ 8 1 pCi/g 10069 09/22/98 1336 pi) 
Thorium-232, Sol id 0.770 • 1 pCilg 10069 09/22/98 1336 plJ 
Thorium-228, Error +/-, Sol id 0.430 8 1 pCilg 10069 09/22/98 1336 plJ 
Thoriun-230, Error +/-, Sol id 0.250 8 1 pCi/g 10069 09/22/98 1336 pI) 
Thoriun-232, Error +/-, Solid 0.290 1 pCl/g 10069 09/22/98 1336 plJ 
Thoriun-228, MOA, Sol id 0.0300 1 pCI/g 10069 09/22/98 1336 pi) 
Thor I um- 228, Lc, Solid 0.0200 1 pCI/g 10069 09/22/98 1336 pi) 
Thoriun-230, MOA, Solid 0.0800 1 pCi/g 10069 09/22/98 1336 pI) 
Thor! un- 230, Lc, Solid 0.0700 1 pCi/g 10069 09/22/98 1336 plJ 
Thoriun-232, HOA, Sol id 0.0300 1 pCi/g 10069 09/22/98 1336 plj 
Thorium-232, Lc, Solid 0.0100 1 pCi/g 10069 09/22/98 1336 plj 

EPA 901. 1 Gamma Scan (HPGe gamma) 
Actlnium·228, Activity, Sol id 1.5 1 pCi/g 10095 09/24/98 1843 mdg 
Actinium-228, error +/-, Solid 0.5 1 pCi/g 10095 09/24/98 1843 mdg 
Actiniun-228, MOA, Solid 0.2 1 pCi/g 10095 09124/98 1843 mdg 
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Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042454·003 
Laboratory Sample 10: 982529-25 

TEST METHOO PARAMETER/TEST DESCRIPTION 

Actinium-228, Lc, Solid 
Americium-241, Activity, Solid 
Americium-241, error +/-, Solid 
Americlum-241, HOA, Solid 
Americlum-241, Lc, Solid 
Cerium-144, Activity, Solid 
Cerium-144, Error, +1-, Solid 
Cerium-144, MOA, Solid 
Cerlum-144, LC, Solid 
Cobalt-60, Activity, Solid 
Cobalt-60, Error, +/-, Solid 
Cobalt-60, MOA, Solid 
Cobalt-60, Lc, Solid 
Chrdmium-51, Activity, Solid 
Chromium-51, Error, +/-, Solid 
Chromium-51, MDA, Solid 
Chromium-51, Lc, Solid 
Cesium-134, Activity, Solid 
Ceslum-134, Error, +1-, Solid 
Cesium-134, MOA, Solid 
Cesium-134, Lc, Solid 
Ceslum-137, Activity, Solid 
Cesium-137, Error, +/-, Solid 
Cesium-137, MDA, Solid 
Ceslum-137, Le, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 
Iron-59, MOA, Solid 
Iron-59, Lc, Solid 
Potlssium-40, Activity, Solid 
Potlsslum-40, error +/-, Solid 
Potlsslum-40, MDA, Solid 
Potassium-40, Lc, Solid 
Lead-212, Activity, Solid 
Lead-212, error +/-, Solid 

CORE 
LAB 0 RAT 0 R Y T EST RES U L T S 

Date: 10/07/98 

PROJECT: AR/COC-600793 

Date Sa~led •••••• : 09/02198 Time Sa~led •••••• : 12:05 
Date Received ••••• : 09/09/98 Time Received ••••• : 09:00 

SAMPLE RESULT o FLAGS MDL POL DILUTION 

0.1 1 
0.0 1 
0.1 1 
0.1 1 
0.4 1 
0.5 1 
0.4 1 
0.2 1 
0.2 1 
0.3 1 
0.1 1 
0.0 1 
0.0 1 
2.0 1 
1.4 1 
0.6 1 
0.3 1 
0.1 1 
0.1 1 
0.1 1 
0.2 1 
0.2 1 
0.1 1 
0.1 1 
0.1 1 
1.0 1 
0.2 1 
0.0 1 
0.0 1 

24.4 1 
3.2 1 
0.4 1 
0.0 1 
1.0 1 
0.2 1 
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LABORATORIES 

ATTN: Suzl Montano 

Sa~le Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCilg 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24198 1843 
pCi/g 10095 09/24/98 1843 
pCilg 10095 09124/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/9 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCilg 10095 09/24198 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09124198 1843 
pCi/g 10095 09124/98 1843 
pCi/g 10095 09124/98 1843 
pCi/g 10095 09124/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/9 10095 09124/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/9 10095 09/24/98 1843 
pCilg 10095 09/24/98 1843 
pCi/g 10095 09/24198 1843 
pCl/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09124/98 1843 
pCi/9 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 

n.. ~ •. opnioftI 01.....,." ...... ~ .. Ihrt ,epftIrf ,,. ...... upon ...""t;an. and ......... ~ b., Iho cNnlIor ....,.. l.duIIwe .... ~ ...... feport hal ....... mIMe rhe ,"'n'p'I,,,lot)n. 01 ''1,."or:wo' "p,.,Mff , ••••• ,. " .• ,,..., I''''V"*''' of r""". 1.""",,'0<·,' "ttI' 
l..ebor ............... 'Itumet no~""" end .,.." f'IO .an....,. ' ....... Iion •.•• .,.. ••• 01 ~ It' to ... ptoduc'MI,. P'~ ~ .. ~, 01 pmI~" 01 an, ...... coal or 1')11'1" m,ne •• I. ",oo-n." wltll f)' ,II"",, ,n cnnne~l"," ""'1'1 *h" h •• ,rt. ""f1'OI' " II • ..., t'J. t.",." "C"'''' I, ... ". '''''''It'I ..... 

TECH 

IIIdg 
mdg 
IIIdg 
mdg 
IIICIg 
mdg 
mdg 
mdg 
mdg 
mdg 
mcfg 
mcfg 
mdg 
mcfg 
mcfg 
mdg 
mdg 
IIIdg 
mcfg 
mcfg 
mdg 
mcfg 
mcfg 
mcfg 
mcfg 
mcfg 
mcfg 
mcfg 
mcfg 
mcfg 
mcfg 
mcfg 
mcfg 
mcfg 
mcfg 



mD:LAB CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

Job Nunber: 982529 Date: 10/07/98 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600793 ATTN: Suzl Montllno 

Customer Sample 10 .. : 042454·003 Date Sampled .••••• : 09/02/98 Time Sampled .•.••• : 12:05 Sample Matrix ••••• : Soli 
Lllboratory Sample 10: 982529·25 Date Received ••••• : 09/09/98 Time Received •••.• : 09:00 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT a FLAGS MOL pal DILUTION UNITS BATCH DATE ANALYZED TECH 

lead-212, MDA, Sol id 0.1 1 pCl/g 10095 09/24/98 1843 IIdg 
Lead-212, Lc, Sol id 0.3 1 pCi/g 10095 09/24/98 1843 IIdg 
Lead-214, Activity, Sol id 1.3 1 pCi/g 10095 09/24/98 1843 mdg 
Lead·214, error +/-, Solid 0.4 1 pCi/g 10095 09/24/98 1843 IIdg 
Lead-214, MDA, Solid 0.2 1 pCi/g 10095 09/24/98 1843 IIdg 
Lead-214, Lc, Solid 0.3 1 pCilg 10095 09/24/98 1843 mdg 
Radiun-226, Activity, Solid 1.3 1 pCi/g 10095 09/24/98 1843 IIdg 
Radiun·226, Error, +/-, Solid 0.5 1 pCi/g 10095 09/24/98 1843 IIdg 
Radiun-226, "DA, Sol id 0.2 1 pCi/g 10095 09/24/98 1843 mdg 
Radiun-226, Lc, Sol id 0.3 1 pCi/g 10095 09/24/98 1843 mdg 
Radiun-228, Activity, Sol id 1.5 1 pCilg 10095 09/24/98 1843 mdg 
RIIdlun·228, Error, +/-, Solid 0.5 1 pCi/g 10095 09/24/98 1843 mdg 
Radiun-228, MDA, Sol id 0.2 1 pCl/g 10095 09/24/98 1843 mdg 
Radiun-228, Lc, Solid 0.1 1 pCI/g 10095 09/24/98 1843 mdg 
Rutheniun-l03, Activity, Solid 0.2 1 pCi/g 10095 09/24/98 1843 IIdg 
Rutheniun-l03, Error, +/-, Solid 0.1 1 pCi/g 10095 09/24/98 1843 mdg 
Rutheniun-l03, MDA, Solid 0.0 1 pCilg 10095 09/24/98 1843 IIdg 
Rutheniun-103, Lc, Sol id 0.1 1 pCilg 10095 09/24/98 1843 IIIdg 
Rutheniun-106, Activity, Sol id 2.6 1 pCl/g 10095 09/24/98 1843 IIdg 
Rutheniun-106, Error, +/-, Solid 1.7 1 pCl/g 10095 09/24/98 1843 mdg 
Rutheni un- 106, MDA, Solid 0.3 1 pCi/g 10095 09/24/98 1843 mdg 
Rutheniun-l06, Lc, Solid 0.2 1 pCl/g 10095 09/24/98 1843 mdg 
Thorium-231, Activity, Solid 1.2 1 pCi/g 10095 09/24/98 1843 mdg 
Thorlum-231, error +/-, Solid 0.8 1 pCi/g 10095 09/24/98 1843 mdg 
Thorlum-231, MDA, Solid 0.5 1 pCl/g 10095 09/24/98 1843 mdg 
Thorlum-231, Lc, Solid 0.5 1 pCilg 10095 09/24/98 1843 mdg 
Thorlum-232, Solid 16.6 1 pCl/g 10095 09/24/98 1843 mdg 
Thoriun-232, Error +/-, Solid 19.2 1 pCi/g 10095 09/24/98 1843 mdg 
Thorium-232, MDA, Solid 21.6 1 pCi/g 10095 09/24/98 1843 mdg 
Thorium-232, Lc, Sol id 0.4 1 pCl/g 10095 09/24/98 1843 mdg 
Urllniun-235, Activity, Solid 0.2 1 pei/g 10095 09/24/98 1843 mdg 
Uraniun 235, error +/-, Solid 0.1 1 pCi/g 10095 09/24/98 1843 mdg 
Urllnium-235, "DA, Sol id 0.1 1 pel/g 10095 09/24/98 1843 mdg 
Urllnlum-235, Lc, Sol id 0.4 1 pCi/g 10095 09/24/98 1843 mdg 
Urllnium-238, Activity, Sol id 6.6 1 pCi/g 10095 09/24/98 1843 mdg 
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Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •• : 042454-003 
laboratory Sample 10: 982529-25 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Uranium 238, error +1-, Solid 
Uranium-238, MDA, Solid 
Uranium-238, lc, Solid 
Zlrconium-95, Activity, Solid 
Zirconium-95, Error, +1-, Solid 
Zirconium-95, HDA, Solid 
Zirconium-95. lc. Solid 

CORE LABORATORIES 
L A 8 0 RAT 0 R Y T EST RES U L T S 

SAMPLE 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

RESULT Q flAGS MOL 

1.6 
0.9 
0.4 
0.7 -s 
0.2 
0.0 
0.0 
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Date: 10/07198 

Time Sampled •••••• : 12:05 
Time Received ••••• : 09:00 

PQl DILUTION 

1 
1 
1 
1 
1 
1 , 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCi/g 10095 09124/98 11143 
pCi/g 10095 09/24198 11143 
pCi/g 10095 09/24/98 11143 
pCi/g 10095 09/24/98 11143 
pCl/g 10095 09/24/98 11143 
pCi/g 10095 09/24198 11143 
pCI/g 10095 09/24/98 11143 

The ......... .,..,.,.... Of 1fIIIefpf"""'" conI8.,.., WI ..... '~ ... NMCI upon ob ....... loonl .... """fI~ supfJlliIId b, ..... ( ..... Iot -"'oM ,_elul,.,. and eonIldenI .......... report hal belt,. m.ldo '''It ,n'orp •• I.1I...,,, • .." fIfO''' ...... "1'.,,,,", •• po.,nnllh. hoIt.II,~t den •• I.ta-""" •. "" ( .... 
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TECH 

111ft 
ndg 
111ft 
ndll 
IIIdg 
IIrig 
ndg 
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m~LAB CORE LABORATORIES 
LAB 0 RAT 0 R Y T EST RES U L T S 

Job Numer: 982529 Date: 10/07/98 

CUSTOMER: Sandia National Laboratory PROJECT: AR/COC-600793 ATTN: Suzl Montano 

Customer Sample 10 .. : 042455-003 
1Jt \-;' S 

Date Sampled .••••• : 09/02198 Time Sampled •••..• : 12:10 Sample Matrix ••••• : 5011 
Laboratory Sample 10: 982529-26 Oate Received .•••• : 09/09/98 Time Received ..... : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT o FLAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

EPA 600 3.1.2-3 Sample Preparation, Solid Complete 1 10204 09/01/98 0800 pi) 

CA-GLR-R405 Uranitn-234, 235, 238 
Uraniun-234, Solid 1. 93 -.T *B 1 pCi/g 10066 09121/98 1734 pi) 
Uraniun 234, error +/-, Solid 3.42 B 1 pCl/g 10066 09121/98 1734 pi) 
Uraniun-235, Activity, Sol id 0.0300 1 pCi/g 10066 09121/98 1734 ptJ 
Uraniun 235, error +/-, Solid 0.0900 1 pCilg 10066 09121/98 1734 ptJ 
Uraniun-238, Activity, Sol id 4.95 B 1 pCl/g 10066 09121/98 1734 pi) 
uraniun 238, error +/-, Solid 0.930 B 1 pCi/g 10066 09121/98 1734 pi) 
Uranlun-234, MDA, Solid 0.0700 1 pCI/g 10066 09121/98 1734 pi) 
Uraniun-234, Le, Sol id 0.0600 1 pCi/g 10066 09121/98 1734 pi) 
Uranlun-235, MDA, solid 0.0100 1 pCl/g 10066 09/21/98 1734 pi) 
Uraniun-235, Le, Sol id 0.0100 1 pCI/g 10066 09121198 1734 pi) 
Uraniun-238, MDA, Sol id 0.0900 I pCi/g 10066 09121/98 1734 pi) 
Uraniun-238, Le, Solid 0.0800 1 pCi/g 10066 09121/98 1734 pi) 

CA-GLR 5.0R4 Thoriun-228, 230, 232 
Thorlun-228, Sol id 1.23 1 pCI/g 10069 09122198 1336 ptJ 
Thorlun-230, Solid 2.43 B I pCl/g 10069 09122198 1336 pi) 
Thoriun-232, Sol id 0.870 * 1 pCi/g 10069 09122198 1336 ptJ 
Thoriun-228, Error +1-, Solid 0.360 B I pCI/g 10069 09122198 1336 pi) 
Thorlun-230, Error +1-, Sol id 0.660 B I pCi/g 10069 09122198 1336 plj 
Thoriun-232, Error +/-, Solid 0.330 I pCI/g 10069 09122198 1336 pi) 
Thorlun-228, MDA, Sol id 0.0300 I pCi/g 10069 09122198 1336 pi) 
Thoriun-228, le, Sol id 0.0200 1 pCi/g 10069 09122198 1336 plj 
Thoriun-230, MDA, Solid 0.0800 1 pCI/g 10069 09122198 1336 pi) 
Thorlun-230, Lc, Sol id 0.0700 1 pCltg 10069 09122198 1336 plj 
Thoriun-232, MDA, Sol id 0.0300 1 pCi/g 10069 09122198 1336 plj 
Thoriun-232, Lc, Sol id 0.0100 1 pCl/g 10069 09/22/98 1336 plj 

EPA 901.1 Gamma Scan (HPGe gamma) 
Actiniun-228, Activity, Solid 1.3 1 pCi/g 10095 09/24/98 1843 IIKlg 
Aetinlum-228, error +/-, Solid 0.4 1 pCi/g 10095 09/24/98 1843 IIKlg 
Actlnlun-228, MDA, Solid 0.1 1 pCI/g 10095 09124/98 1643 IIKlg 
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~-~- ~ -----, 

Job Number: 982529 

CUSTOMER: Sandia National laboratory 

Customer Sample 10 .• : 042455·003 
Laboratory Sample 10: 982529·26 

TEST METHOD PARAMETER/TEST DESCRIPTION 

Actinium'228, lc, Solid 
Americium-241, Activity. Solid 
Americium'241, error +/', Solid 
Americium-241, MOA. Solid 
Americium-241, lc. Solid 
Cerium-144, Activity, Solid 
Cerium-144, Error, +1-, 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, MOA, solid 
Chromium·51, lc, Solid 
Cesium-134, Activity, Solid 
Cesium-134, Error, +/-, Solid 
Cesium-134, MDA. Solid 
Ceslum-134, Lc, Solid 
Cesium-137, Activity, Solid 
Cesium-137, Error, +/-, Solid 
Cesium-137, MOA, Solid 
Cesium-137, Lc, Solid 
Iron-59, Activity, Solid 
Iron-59, Error, +/-, Solid 
Iron-59, MOA, Solid 
Iron-59, Lc, Solid 
Potasslum-40, Activity, Solid 
Potasslum-40, error +/-, Solid 
Potassium-40, MOA, Solid 
Potassium-40, Lc, Solid 
Lead-212, Activity, Solid 
Lead-212, error +/-, Solid 

CORE 
lAB 0 RAT 0 R Y T EST RES U l 1 S 

Date: 10/07/98 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02198 Time Sampled •••••• : 12: 10 
Date Received ••••• : 09/09/98 lime Received .•••• : 09:00 

SAMPLE RESULT o flAGS MDL POL DILUTION 

0.0 1 
0.3 1 
0.4 1 
0.4 1 
0.2 1 
0.4 1 
0.4 1 
0.4 1 
0.3 1 
0.1 1 
0.0 1 
0.0 1 
0.0 1 
1.5 1 
1.0 1 
0.4 1 
0.2 1 
0.0 1 
0.0 1 
0.1 1 
0.1 1 
0.3 1 
0.2 1 
0.1 1 
0.1 I 
0.3 1 
0.2 I 
0.1 1 
0.0 1 

25.1 1 
3.8 1 
0.5 1 
0.0 1 
1.1 1 
0.2 1 
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LABORATORIES 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soli 

UNITS BATCH DAlE ANALYZED 

pCi/g 10095 09/24/98 184] 
pCi/g 10095 09/24/98 1843 
pCifg 10095 09/24/98 184] 
pCi/g 10095 09/24/98 184] 
pCi/g 10095 09/24/98 184] 
pCi/g 10095 09/24/98 184] 
pCi/g 10095 09/24/98 184] 
pCi/g 10095 09/24/98 184] 
pCi/g 10095 09/24/98 184] 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCl/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 184] 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCl/g 10095 09/24/98 184] 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCI/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCl/g 10095 09/24/98 1843 
pCi/g 10095 09/24198 1843 
pCi/9 10095 09/24/98 184] 
pCi/g 10095 09/24/98 1843 
pCi/g 10095 09/24/98 1843 
pCilg 10095 09/24/98 1843 
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ndg 
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mdg 
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mULAB CORE LABORATORIES 
lAB 0 RAT 0 R Y T EST RES U l T S 

Job NUTber: 982529 Date: 10/07198 

CUSTOMER: Sandia National laboratory PROJECT: AR/COC-600793 ATTN: Suzl Montano 

Customer Sample 10 .. : 042455-003 Date Sampled •••••• : 09/02198 Time Sampled •••••. : 12: 10 Sample Matrix ••••• : Soil 
laboratory Sample 10: 982529-26 Date Received .•••• : 09/09/98 Time Received ...•. : 09:00 

I 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT o flAGS MOL POL DILUTION UNITS BATCH DATE ANALYZED TECH 

lead-212, MDA, Solid 0.1 1 pCi/g 10095 09/24/98 1843 IIdg 
lead-212, lC, Sol id 0.3 1 pCl/g 10095 09/24/98 1843 IIdg 
lead-214, Activity, Solid 1.4 1 pCl/g 10095 09/24/98 1843 IIdg 
lead-214, error +1-, Solid 0.2 1 pCl/g 10095 09/24/98 1843 IIdg I 

lead-214, MDA, Solid 0.0 1 pCl/g 10095 09/24/98 1843 IIdg 
\ lead-214, lc, Solid 0.0 1 pCl/g 10095 09/24/98 1843 Indg 

Radiun-226, Activity, Sol id 1.4 1 pCl/g 10095 09/24/98 1843 IIdg 
Radlun-226, Error, +1-, Solid 0.5 1 pCi/g 10095 09/24/98 1843 IIIdg 
Radiun-226, MDA, Sol id 0_2 1 pCl/g 10095 09124/98 1843 IIdg 
Radiun-226, lc, Solid 0.2 1 pCi/g 10095 09/24/98 1843 Indg 
Radiun-228, Activity, Sol id 1.3 1 pCl/g 10095 09/24/98 1843 IIdg 
Radlun-228, Error, +1-, Solid 0.4 1 pCi/g 10095 09/24/98 1843 IIIdg 

I Radlun-228, MDA, Solid 0.1 1 pCi/g 10095 09124/98 1843 IIdg 
Radlun-228, lc, Solid 0.0 1 pCl/g 10095 09124/98 1843 nr.fg 
Rutheniun-l03, Activity, Solid 0.2 1 pCi/g 10095 09124/98 1843 ndg 
Rutheniun-l03, Error, +1-, Solid 0.1 1 pCi/g 10095 09124/98 1843 IIdg 
Rutheniun-l03, MDA, Solid 0.0 1 pCi/g 10095 09124/98 1843 nr.fg 
Ruthenlun-l03, lc, Sol id 0.0 1 pCi/g 10095 09124/98 1843 Indg 
Ruthenlun-l06, Activity, Sol id 1.9 1 pCi/g 10095 09124/98 1843 Indg 
Rutheniun-l06, Error, +1-, Solid 0.7 1 pCi/g 10095 09124/98 1843 IIdg 
Rutheniun-l06, MDA, Solid 0.2 1 pCl/g 10095 09124/98 1843 IIdg 
Rutheniun-l06, lc, Solid 0.0 1 pCi/g 10095 09/24/98 1843 ndg 
Thoriun-231, Activity, Solid 2.1 1 pCi/g 10095 09124/98 1843 IIdg 
Thorlun-231, error +1-, Solid 1.4 1 pCi/g 10095 09/24/98 1843 ndg 
Thoriun-231, MOA, Solid 0.8 1 pCi/g 10095 09/24/98 1843 IIdg 
Thoriun-231, lc, Solid 0.3 1 pCl/g 10095 09/24/98 1843 IIdg 
Thorlun-232, Solid 0.0 1 pCi/g 10095 09/24/98 1843 ndg 
Thorlun-232, Error +1-, Solid 0.0 1 pCl/g 10095 09/24/98 1843 IIdg i 
Thoriun-232, MOA, Sol id 69.3 1 pCl/g 10095 09/24/98 1843 IIdg 

I Thoriun-232, lc, Sol id 0.3 1 pCi/g 10095 09124/98 1843 IIdg 
Uraniun-235, Activity, Solid 0.2 1 pCi/g 10095 09/24/98 1843 IIdg , 

; 

Uraniun 235, error +/-, Solid 0.1 1 pCi/g 10095 09/24/98 1843 mdg 
Uraniun-235, MOA, Solid 0.1 1 pCi/g 10095 09/24/98 1843 IIdg 
Uraniun-235, lc, Sol id 0.2 1 pCl!g 10095 09/24/98 1843 mdg 
Uraniun-238, Activity, Sol id 8.3 1 pCl/g 10095 09/24/98 1843 mdg 
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Job Number: 982529 

CUSTOMER: Sandia National Laboratory 

Customer Sample 10 •. : 042455-003 
laboratory Sample 10: 982529-26 

TEST METHOO PARAMETER/TEST DESCRIPTION 

Uranium 238, error +/-, Solid 
Uranlum-238, MDA, Solid 
Uranium-238, Lc, Solid 
Zirconium-95, Activity, Solid 
Zirconium-95, Error, +1-, Solid 
Zirconlum-95, MOA, Solid 
Zirconium-95, lc, Solid 

CORE LABORATORIES 
LABOR A TOR Y T EST RES U L T S 

SAMPLE 

PROJECT: AR/COC-600793 

Date Sampled •••••• : 09/02/98 
Date Received ••••• : 09/09/98 

RESULT a flAGS MOL 

3.8 
2.5 
0.3 
0.1 -.1"' 
0.1 
0.0 
0.0 
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Date: 10/07198 

Time Sampled •.••.• : 12:10 
Time Received .•.•• : 09:00 

pal DILUTION 

1 
1 
1 
1 
1 
1 
1 

ATTN: Suzl Montano 

Sample Matrix ••••• : Soil 

UNITS BATCH DATE ANALYZED 

pCI/g 10095 09/24/98 1843 
pCI/g 10095 09/24/98 1843 
pCl/g 10095 09/24/911 1843 
pCi/g 10095 09/24198 1843 
pCI/g 10095 09/24/98 11143 
pCI/g 10095 09/24/911 1843 
pCI/g 10095 09/24/98 1843 
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CVH tloc 

Contract Verification Review (CVR) 

Project Leader AAS 
----------------------- Project Nallle CCTA-09-RAD VCM Case No. 7215.2201 

AR/coe No. 600792 SDG No. 982391 

III (he (abIes below, marl< allY ill(orma(iolllfw( is missillg or inconec( and give an explanation. 

1 0 A . . R nalyslS equcs an d CI' f C t d R lam 0 us 0 Iy ccor d d L an I I f f og-n norma Ion 
- - -- - -._. -- --+ - .. -- -- - - .. _. __ .. _" 

Line COI1lI~~? Resolved? ----
No. lIern Yes No If no, explain Yes No 

-- - -- - ._- --_. .. ---- . 
1.1 All ilems on COC complete - data entry clerk inilialed and dated X 
1.2 _ Container tYf~s) correct for analyses requested X --
1.3 Sample volume adequate for # and types of anCllyses requested X 

- - --- -_.-
1.4 Preservative correct for analyses re~sted 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 

20A If ILb naw Ica a t ora ory R cpo rt 
Line Complete? Resolved? 

r-:--
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 OC analysis and acceptance limilsprovided (MB, LCS, LCD) X MISSING PAGES 114-115-EXPLOSIVES OC 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) NA 
2.5 Deteclion Lirnils provided; POL and MDL(or IDl) X ----
2.6 OC batch numbers provided X 
2.7 Dilution Factors [lrovided X --

Data repor1ed using correct siY. fig. (2 for ory.; 3 for inorgf-2.8 X 
2.9 Rad analysis uncertainty provided (2 sigma error) NA 
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 

-----
--- ----
-- ---
-----+ ---

---

--
MISSED HOLD TIME FOR VOC SAMPLE#042458-009 

~\1"€- 1. eA.-v 1/c..1M 
s..i l 9;(~ ~ l.. Poo"'" ~J\-~fl~'-.; 

- fC.L(1 ~, 4- C",2: ... , 1'5 
-.6..(7 S\JOC~ 

. rC:Lf' I/o{.~ 

(/ ,4E' ,/ ~'(Ii"i.) 
l- I/Oc.s· 1"/( 

- --_._-----

------

-- ... -

--
---

X 
~ -- -.~ .. --

--_._-

._ ... -



CVR.doc 

JODtQ rtE a a ua Ity va uatlon 
--

Item Yes No If no, Sample 10 No.fFraction(s) and Analysis 
.-
3.1 )Reporting units appropriate for the matrix and meet contract specified or X 

project-specific requirements? Inorganics and metals reported as ppm 
(mglliter or mg/Kg). Units consistent between QC samples and sample 
data. 

3.2)Quantitation limit met for all samples? X 

3.3)Accuracy X NITROBENZENE OUTSIDE RECOVERY LIMITS FOR SVOC LCS/CLD 
a) Laboratory control sample accuracy reported and met for all 2,4,6-TRICHLOROPHENOL OUTSIDE RECOVERY LIMITS FOR SVOC LCD 

samples? 

b) Surrogate data reported and met (or all organic samples analyzed by X SEVERAL SURROGATES OUTSIDE RECOVERY LIMITS FOR SAMPLE fI. 
a gas chromatography technique? 042451-004(982391-43) 

4-BROMOFLUOROBENZENE & TOLUENE-D8 OUTSIDE RECOVERY LIMITS 
FOR VOC LCS 

SURROGATES OUTSIDE RECOVERY LIMITS FOR ALL EXPLOSIVE 
SAMPLES EXCEPT SAMPLE #982391-3 

c) If requested, matrix spike recovery data reported and met. NA 

.. _. - - - .-
3.4) Precision X RPD FOR MEK OUTSIDE ACCEPTANCE LIMITS FOR VOC LCS/LCO 

a) Laboratory control sample precision reported and met (or all 

samples? For rad analysis, sample duplicate precision reported and 

met. 

b) If requested, matrix spike duplicate RPD data reported and met. NA 

---
3.5)8Iank data X 1,4-DICHLOROBENZENE DETECTED IN VOC TCLP EXTRACTION BLANK 

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

"--- - -_ .. _- --- -~-- .--- -----
b) Sampling blank (e.g., lIeld, trip, and equipment) data reported and X 

met? 

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

3.6)Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found X 

in method blank; "U"- analyte undetected (results are below the MOL or 

Lc (rad»; "H" -analysis done beyond the holding time. 
... 

-~~~.-~~-j 3.7)Narralive included, correct, and complete? X 

.. -



4.0 Data Quality Evaluation Continuation 

Sllllllllari7.e the findill\IS ill the tHble below. List only sarllples/fl nctions for which deficiencies have been noted. 

S<1l1lplp/ 

Fraction No. 

ALL 

ALL 

An<1lysis 

8330 

8260 

Qualifiers Comments 

QC PAGES 114 & 115 MISSING 

CONFIRM MOLs FOR BATCH #39482 RUN ON 9-24-98 

CVH.doc 

---------.. _------- ._----- .. __ . __ ._----------------------------------_.-

Were deficiencies lIoted. ~ © No 

Oascd 011 Ihe review, IIlis dnta p<lcknye is complete. Q)Yes ~~ 
If no, provide: nonconformance report or correction request number 1388 and date correction request was submitted --'.1...:..1....:-2::...-..:...98"'-.-. __ _ 

Reviewed by: ~~ __ Date: 11-2-98 Closed by: _____________ _ Dale: ---



ANALYSIS r=lEQUEST AND CHAIN OF CUSTODY 1'l\l~E e,l' l( 
Inlefllal Lab 

S"~()(JI""C:'['!'l) !JQle/) No. S/\Il/Wll NIL (C/l1I2M·5514lorAI7COCnfldSmllpleNllmbC'fs.) AR/COC-[ .~ ~~):"_1.~ 2 .. -.--
·!uuU/u .... l1l!J.ll.J.a.t= .. • ________ .:.. ______ ~ 

Depl. No.lMail Slop: .. ~I-;(I I (PI (j 't'V-<>, yf -~;ll~~:I'I,~~~jlli~~,Cd-- '.q-j Bf C{8-----·~~,it-)l·i:;l- -- COlllract No.: .fll:1...'I.BOC I Parameter & Method Hequested 

ProjrclflnskMm'il!lr,: /...:f..Ml.£."l:lLl.I ,·)1/', C'lIJi'JI/Wilyllillr~I).: loQl3S" caseNo.:1~lf':.~~OD r;c:/ I I I I I 
I""iccl NiIIllC' ('(1'1\ - (Y) - (Z)I\r VCI<-\ I,," 1:,,"1;1(;1: '/'11'\ t'-~LL-l:.t'/<7 ';MUAlIlh[)Jilillil~~"C:")& 1'\1 

necOluCelilerCoue: frLjl1H / 01 In11~ LillJUeslll"ilioll wrlC J7t.f-J veCl- Oilllo:SalldiaNalionaILabOlsrblJe; .j 
logbook net No: .. .DI:5'1 SlvlU COlllilcliPllolle: ~ ~UL\l (>1J>? f3'N'~I'o Supplier Services ~ 

Deparlmenl ..... 

Service Order No.' eFa ';)',~ 
-[()Cf)flOIl] ------------

JJ /(\ 
8uilding Room 

Sample No. - Fraction 
En Snmple to or 

Sample Localion Delnil 

_~~~~"I~-,'I_!<) SMa {)J.!!'...,c., (llll:1-lctA PO Box 5800 !>AS 0154 
-to 

j ~ ~ 
01 LL 
C C 
c 
c .c 

01 n 
OJ OJ 

lD 0 

ci 
Z 

2 
(f) 

a: 
W 

Daterrirne 
Collected 

Refercnce LOV (availablc at SMO) 
~ ~ \l --_. 

Container c 
o 

ClJ~U 
-00 
Q.OJ.c 

Sample Type 
Matrix 

Volume Preser- .~ =a q; 
vatlve (f) U ::'!: 

"t:> $:::\ 
OJ ~ VI 'S: 
Ii OJ ~ I.\.. ~\ \. 1.01 
E a. .J ,\j :t \:) S ,)I 11 
~~ ~ t- \.::: In 

[em -6'1- V ci'l--\ -
~ Q .IL 2 1. -:; 0 -=_ ~ Q i "-;> flU; I - tV 

--_. 
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Sample 
Team 
Members 

3. Relinquished by Olg Dulu 
... 

limo 6. Ilelinquisheu by 

3. Received by 0)(1 [)<Jle lilllO Ij 'Ieceived by ()''1 
'-_. ---------.. - .. -.---- ._--_._. - .. ------. ---.- --. _._-- -- ------------.- .. - ... - .. -- - ..... - . 
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ANALYSIS REQUEST AND CHAIN OF CUSTODY 
CONTINUATION FORM 

___ of! ~C.~I_::_ ? __ 
J 

I 

1\ ? e - 0 0 l\ ?ILE -5-1\) - -- -- - - -- -- - -~ ----------~-- -_ .. 

LI ~ b - DoS ,I 

I'AGI: L- UF _'L 

AR/COC-C-t;oo74 "L-

Parameter & Method Requested 
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ANALYSIS FlEQUEST AND CHAIN OF CUSTODY "flGI, .5 (lJ' ~ 

':"1"" .. ,.1".. t III 'III ,~ .. , .. , 

. . ec..-rA ~ 0<1- !ZJlp \1Ck\-\ PrO/eel Name. __________ . _ ____________ ProjeelfTosk Milfl;lger: 

Location I Tech flrca C/~- ~ (7(;: C) __ 

I--'(f>. 

Snrnple No .• Froction En Sample ID or 
Sample Location Delall 

(J) 

c 
c 
c 
01 
Q). 

m 

iL 
C 

.r: 
ii 
Q) 

0 

ci 
z 
o. 

UJ 

rr: 
w 

CONTINUATION FORM AR/COc-1 (..001'17..-

I 
I ~I 

t{J 

.---------------.___ ~l!. 

<J 
t 
\A 

Pormlleter & Method Requested 

II/III I 

~J 
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MEMORANDUM 

Date: OlllllOO 

To: File 

From: Marcia Hilchcy 

Subject: Radiometric Data Review and Validation 
Site: CCTA 9 
ARlCOC: 600793 
Case: 7215.220 I 
Laboratory: CORE 
SDG: 982529 

See the attached Data Assessment Swnmary Fonns for supporting documentation on the data review and 
validation. 

SummarY 

All samples were prepared and analyzed with accepted procedures and specified methods (gamma spec. 
EPA90 1.1, isotopic thorium CA-GLR 5.0R4, isotopic uranium CA-GLR-R405, and tritium EPA906.0). 
All components were successfully analyzed. 

Note: Several samples submitted for tritium analysis contained insufficient moisture content for proper 
analysis. Tritium results were reported only for those samples which could be analyzed. The appropriate 
ru A TLs were notified by the laboratory. 

No qualifications were applied to tritium sample results. 

Sample results for isotopic uranium were qualified due to blank contamination, failure to meet tracer 
recovery acceptance criteria, and failure to meet replicate RER acceptance criteria. 

Sample results for isotopic thorium were qualified due to blank contamination and failure to meet tracer 
recovery acceptance criteria. 

Sample results for gamma spec. analytes were qualified due to failure to meet replicate RER acceptance 
criteria. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Calibration met acceptance criteria for all methods. 

Laboratorv Control Sample Analvses 

The LCS analyses met acceptance criteria for all methods. 



Th-230 was detected in the isotopic thorium method blank at less than 5 times the result for most samples. 
Th-230 results for these samples were JB qualified. See attached Sample Findings Summary. 

U-238 was detected in the isotopic uranium method blank at less than 5 times the result for sample 
CCTA-09-VCM-PILE13-N. This sample result was JB qualified. 

All other method blanks were free of analytes above the required acceptance limit. 

Matrix Spike AnaJvsis 

All matrix spike samples met acceptance criteria. 

Tracer/Carrier Recovery 

Isotopic thorium tracer recovery failed to meet acceptance criteria in samples CCT A~9-VCM-PILE2-S, -
PILE6-N, -PILE9-N, -PILEIO-S, and -PILE12-S. Previously unqualified (see Blank section above) 
isotopic thorium results for these samples were J qualified. Previously qualified results received no further 
qualification. See attached Sample Findings Summary. 

Isotopic uranium tracer recovery failed to meet acceptance criteria in sample CCTA~9-VCM-DRUMS-2. 
Isotopic uranium results for this sample were J qualified. 

Replicate AnaJvsis 

The replicate samples met acceptance criteria for isotopic thorium and tritium. 

The isotopic uranium replicate sample in batch 98717 (samples CCTA~9-VCM-PILEIN through CCTA-
09-VCM-PILE20S) failed to meet RER acceptance criteria for U-235. The isotopic uranium replicate 
sample in batch 98718 (samples CCTA-09-VCM-PILE2IN through CCTA~9-VCM-PILE28S and 
CCTA-09-VCM-DRUMS-I and CCTA~9-VCM-DRUMS-2) failed to meet RER acceptance criteria for 
U-23·t Previously unqualified U-235 and U-234 results (see Tracer Recover section above) for these 
samples were J qualified. Previously qualified results received no further qualification. See attached 
Sample Findings Summary. 

The gamma spec. replicate sample in batch 98717 (see above for sample IDs) failed to meet RER 
acceptance criteria for Ac-228, Co-60, Fe-59, and Ra-228. The gamma spec. replicate sample in batch 
98718 (see above for sample IDs) failed to meet RER acceptance criteria for Zr-95. These sample results 
were J qualified. See attached Sample Findings Summary. 

Other QC 

No field QC samples were submitted with this ARlCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions of comments regarding the review of this package. 



Site: L C.W - q 

~COC: ~(20 19....3 

Sample! 
Fraction No. 

Sample Findings Summary 

Data Classification: !?oJ l?cn e--tr, C 

I DV 

I Analvsis Qualifiers Comments 

S'ee- /;2122 JeB VZ:;~ 

Sample No.lFraction No. - This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method, 
use the CAS number from the analytical data sheet 

DV 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 Tina Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated "vith the qualifier is not appropriate, needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

"Test Methods - AniollS_CE, EPA6010, EPA6020, EPA74701l, EPA8015B, EPAS081, EPA8260, EPA8260-MJ, 
.EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewed ~ ~~-=-===--l)ate: __ s/.J;.&---",.L;.....r,--,-/_'r ..... ~f _________ _ 

I 



RADIOCHEMICAL SAMPLE FINDINGS SUMMARY 
ISo ISo ISo 1100 1 IoU 

<D 
- )'-s. -'" 

COC: 600793 I<,~ 1- !U... 

<Xl 0 N ;t; <Xl <Xl 
N ('I) ('I) <Xl "<t N 0 m N LO N N N ('I) ('I) ('I) N <D LO N m I I I N N N 0 0 I I 

Sample Number .c: .c: .c: I ::) ::) Q) <U .!.. 
r- r- r- ::J « U lL 0:: N 

CCTA-09-VCM-PILE1-N JB J J J J J 
CCTA-09-VCM-PILE1-S JB J J J J J 
CCT A-09-VCM-PILE2-N JB J J J J J 
CCTA-09-VCM-PILE2-S J JB J J J J J J 
CCT A-09-VCM-PILE3-N JB J J J J J 
CCT A-09-VCM-PILE3-S JB J J J J J 
CCT A-09-VCM-PILE4-N JB J J J J J 
CCT A-09-VCM-PILE4-S JB J J J J J J J 
CCTA-09-VCM-PILE5-N JB J J J J J 
CCT A-09-VCM-PILE5-S JB J J J J J 
CCTA-09-VCM-PILE6-N J JB J J J J J J 
CCT A-09-VCM-PILE6-S JB J J J J J 
CCTA-09-VCM-PILE7-N JB J J J J J 
CCTA-09-VCM-PILE7-S J J J J J 
CCTA-09-VCM-PILE8-N JB J J J J J 
CCTA-09-VCM-PILE8-S JB J J J J J 
CCT A-09-VCM-PILE9-N J JB J J J J J J 
CCTA-09-VCM-PILE9-S JB J J J J J 
CCT A-09-VCM-Pl LE 1 O-N JB J J J J J 
CCTA-09-VCM-PILE10-S J J J J J J J J 
CCTA-09-VCM-PILE11-N JB J J 
CCTA-09-VCM-PILE11-S JB J J 
CCTA-09-VCM-PILE 12-N JB J J 
CCTA-09-VCM-PILE12-S J JB J J J 
CCTA-09-VCM-PILE 13-N JB JB J J 
CCTA-09-VCM-PILE 13-S J J 
CCTA-09-VCM-DRUMS-1 JB J J 
CCTA-09-VCM-DRUMS-2 JB J J J J 



SITE/PROJECT: r ARCOC #: -,k"",-",Q2~-,-7-,7--=3 _______ _ 
LABORATORY: Co,{ £:. LABORATORY REPORT #: __ 9~81..L~r~Lc..!9 __ _ 
METHODS:~~1~1/~'1~VJlL~~LI'~\O~r~h~~~~~~d1~~~9~'~4bC~C~ ___________ _ 

/ / ) -1 ( 

"/'" 
QC Element! Method Rep Eq. 

Field 
Field Sample 

Analyte Blks 
LCS MS 

RER 13lks 
Dup 

Blks -
ID 

RER 

CRITERIA U 20% 25% <1.0 U <1.0 U -
113 / v - v - 1f 2.5" ley -o"{ ". 
U-238 . 'f z.. ' ./ v' ./ - II ... 
lJ-234 ./ j ./ I· 5' • '11 r 
U-235/236 ./ - - I. I J- - -](](" 

Th-232 ./ ./ ,/ .I -l'i 
Th-228 ./ - - .; - l"l 
Th-230 .z.cg I -
Pu-239/240 V tt'q~711 
Gross Alpha ( -
Nonvolatile Beta 

~ 
) 

Ra226 --,,/'"\ 
Ra228 ~ \... - I=lqSS71~ 

Gamma Spec ( ~ - -
Ni-63 -
//,.,.., - 2,"11 - ........ -
(: .. -1.$7 - v -
LO - CO - ....... --- -

-

Parameter Method Typical Tracer Typical Carrier 

Iso-U Alpha spec U-232 NA 

Iso-Pu Alpha spec Pu-242 NA 

Iso-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 lep 

Ra-226 Deamination NA NA 

Ra-226 Alpha spec Ba-l33 or Ra-225 NA 

Ra-228 Gamma spec 8a-l33 NA 

Gamma spec LCS contains: Am-241, Cs-137, and Co-60 

REVIEWED BY: [MT!:' 

Isotope ISrrrace Sample Isotope ISrrrace 

50-105 50-105 

-r~ u., '-11 
,- 'H. S" .. '1'1.8 

t(ll. l.. 
-, £f~.1 

U-Zl2. lO-8 
KF- f'( 

IAr-loti I. 'i1 
I r. _ (.n LC, 

Ft! -5''1 I.J~ 
f?a- WJ /.'1'1 
7r ·'15 I. \ 

Comments: 

I 0. ~u'a!d "..../" h sO'ryO/ej r 8 '?.. ~ 29' - 2 1 /~ ~ 
- Z.'/ - '2" .. 1.(, - 27 - 2$ 

) ,) ) / 

2. a }~ou'?:C feJ LvI -r I. $q,....,o /.e.~ ." ¥ l::; 2 '1-0 I f:1, ~ - c 



DATA VALIDATION SUMMARY: 

SITE/PROJECT: CCZ/1 - ? CASE #: 7 2./ :>. 2. L <2/ 
ARCOC #: GOO) 9'1 
LAIlORA TORY: --'C_LJ

40
oLL-L->oe_-=-___________ _ 

LAIlORA TORY REPORT II: _'l~8LC2~S---"G."""--'9''----------

ANALYSISI 
QCELEMENT 

I. "OLDING TlMESI 
PRESERV A TlON 

2. CALlIlRA TlONS 

3. METHOD BLANKS 

4. MSIMSD 

5. LAIlORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

8. INTERNAL STDS 

9. TCl COMPOUND 
IDENTIFICATION 

10. ICP INTERFERENCE 
CHECK SAMPLE 

II. ICP SERIAL 
DilUTION 

12. CARRIERICHEM 
TRACER 
RECOVERIES 

13. OTlIERQC 

/I OF SAMPLES: Z-8 MATRIX: __ 5:..>00"-'1'-1.1 ______ _ 
LAB SAMPLE IDs: ---"""""7"-------------

<{S2.SL2 -01 c-hCk - lell 

- ACCEPT AlllE 
J - ESTIMATED 
U - NOT DETECTED 

SHADED CELLS - NOT APPLICABLE 
UJ - NOT DETECTED, ESTIMATED 
R- UNUSABLE 

REVIEWEDIlY: ~ 
./ 

DA TE: __ .r;_7.:_G-<r~/l_L..Y__.2<---.-



Contract Verification Review (CVR) 

Project Leader AAS 
--~---------------

Project Name SITE 9 CCTA RAD VCM --------------------- Case No. 7215.2201 --------
ARICOC No. 600793 Analytical Lab CORE SDG No. 982529 ----------------- .---------

In the tables be/ow, marl< any information fhat is missing or incorrl9d and g;Vf~ an explanation. 

1.0 A . R nalysis equest an d Ch· fC am 0 d R usto Iy (~cor d dL I If f an 0'9- n norma Ion 
Line Complete? _ Resolved? 
No. Item Yes No If no, explain Yes No 
1.1 All items on COC complete - data entry cleft 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 )( 

1.4 Preservative correct for analyses requested X 
1.5 Custod~_ records continuous and com~ete X 
1.6 Lab sample number(s) provided X 
1.7 Date samples received X 
1.8 Condition upon receiet infonnalion provided X 

2.0 Analytical Laborato-,,¥ Report 
Line Com:>lete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed signature X 
2.2 Method reference number(~ comQlete and correct X 
2.3 ac anatysis and acceptance limits provided (MS, LCS, LCD) X 
2.4 Matrix spike/matrix spike duplicate data provided{it requeste(!t NA 
2.5 Detection Limits provided; PQL and MOL(or IOL) 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 tor inorg.) X 
2.9 Rad anal},sis 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 TRITIUM NOT REPORTED FOR 20 SAMPLES-SEE X 

NARRATIVE 



300 t a I' E aa ua Ity va uatlon 
Item Yes No If no, SamplelD No/Fraction(s) and Analysis 

3.1 )Reporting units appropriate for the matri)( and meet contract specified or X 
project-specific requirements? Inorganics and metals reported as ppm 
(mglliter or mg/Kg). Units consistent between QC samples and sample 
data 

32)Quantitation limit met for all samples? X 

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

samples? 

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

c) If requested, matrix spike recovery data reported and met. NA 

34)Precision X NO LCD-MSIMSD REPORTED 

a) Laboratory control sample preCiSion reported and met for all 

samples? For rad analysIs, sample duplicate precision reported and 

met 

b) If requested, matrix spike duplicate RPD data reported and met. NA 

35)Blank data X 

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

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

36)ContractuaJ qualifiers provided "J"- estimated quantity; "B"-analyte found X 

in method blank; "U'o analyte undetected (results are below the MDL or 

L: (rad)), oW -analysis done beyond the holding time. 

3.7)Narrative Included, correct, and complete? X 



Inlernal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE __ L_ OF ~ 
't100ICu:;;,(~~7) Balch No. Sf-R/WR No. (CaIl284-55f4IorARCOCandSBmpl"Numb~s.) AR/COC-r~oo 1-Q -S 

L'L~ I 1110 ~j.':'J.J'" 0 . O..-GO' >i· .. :n :J~,E ConftadNoLl]-Z.YkOc..I 
Dept No/Mall Stop: ...... ,-.-11_" _-.-11'~ . Dale Samples Shipped: ~/~.-CL~ .. ____ -_ __n -- I Parameter & Method Requested 1 

ProjecVTaskManager: .:tA"lff!"'Jt 71g,AL_ .. c.IlI~ertWayt,JIJINO.;~a:J:l3--'i---.-----.-~ CaseNoftJ~,tU>IOv 1/ I I I J J f r 
Project Name: tcrA::Q"i:- flIt~CM ___ ~_ Lab Contact: __ .rl!""_~_ ---- SMOAuthorizatiln "SL~f'( 

Hecord Center Code: e~/~ /-.Qj-L 1'IJ:L _ Lab Destination· __ ~_~~t"t:'rz:. ._- Bill 10: Sandia Namal Labor/6rl!S 

Logbook. Ref No: _--'21 >.:L __ . __ SMO ContacVPhone.J{)lfl ~. (p6~I{I('~I{) Supplier ServO!s 
Depaftmenl 

Service Order No.. l.fo '$'f lj _ __ Send nep0r110 SMO LJ.}tIJ~ f'I/t6JaA PO 80.5800 PAS01~ 
~~~~~~~~----~~~----~~~~~~ 

Location 71, r InF 1 Tech Area ~G:=..!j" 'L--.!~~-=-~ __ _ 

J-> /A 01 it .= c 
~~8u~il~di~ngL=======~ __ ~R~oo~m~========~~ ~ ~ 

fA Sample ID or 'ij, 0. 
Sample location Detail ~ c!; Sample No. - Fraction 

ci 
z 
~ 
UI 

a: 
w 

DalefTime 
Collected 

Reference LOV (a.vailable at SMO) 

Sample 
Matrix 

Container 

.- ---~--- .------.--. ----- -
J. Relinquished by Org. D"le Time 6. Relinquist".ed by Org. 
_._--------------- ---_._-_ .. ----_._. --- "". 

I 

Time 

Oalo Time 

Dale limo J. Received by Org. Dalo Timo 6. ReceivEod by Org. 
L-~ __ ~~ __ --~~~----~~=_=-~----~~~----~~~~~~----~~------__ ~~~~~--------------------------
WHtTE. To Accomoanv Samoles. BLUE- To Accomp!lny Sarnples, VELLOW- SMO Suspense Copy PINK- Field Copy 
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!'f 100 I·COD (12 ·9GI 
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ANAL Y~I~ Ht:.UUt:.::) I ANU l.;I1AII" ur \"u~ I uu, 
CONTINUATION FORM AR/coc-1 (POOtt\") 

I Parameter & Method Requested I 
111 J I J 

I 
PrOject Name: ~~OS_~~~~ ProjectiTask Manager:. _ .~~~.~-U~._._ Case No.: . 'l1-t>- Z:ZO,C O \}, '" 

. ,---,-----------l lb ~ I ~ 
Location Tech Area cf It. S I T7J '1 CI u:: ci Reference LOV (available at SMO) ~ ~ l~ t 

piA .E c Z Container 5 c ~ .1 
I ....!B~u~ild~·n!1L:::n====___~Aoom~-=====--~ c·- ~ 111'-" III J ~ 1_ '14 .- #:)/11/1 - ti 0 - I 

ER Sample 10 or .~:a ~ DateITlme Sample Type ~'olum-. Preser· ~ ~ i ~ tt \.. .~ .1 ~ 
Sample No .• Fracllon Sample location Detail ~ .. ~ LU Collected Matrix IVI "" vallve ~ 8:IE .';f ~ "\II A' ~ 

--

1I 
San 

II 

/I .. 
IL & 
rj 

'\..» 
:«< " . 

"I 4 { - -->....-'..=-::-~.-+-_+---+-1f_l ~!::.L..-_+_II--+_t--l--.-++_+__+_+__J_4_l...::...'f..~X-I-i.+I.-_1_-I__-I--f_-~-_+_I-bl I',;.~~ 
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l{ ~ r - i- i.. 'i- i.. log :~~ 
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I 

WHITE - To Accompany Samples, 
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BLUE· To Aocomoanv Samples, 
DDt .. ," tn ~lA() 

VELLOW- SMO Suspense Copy PINK· Field Copy 



MEMORANDUM 

DATE: June 21, 1999 

TO: File 

FROM: Kenneth Salaz ~'+-5 

SUBJECT: Inorganic Data Review and Validation 
CCT A-09-RAD VCM, ARCOC #601666, Case No. 721 5.2207 

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 (EPA6010B, EPA7471, EPA6020). Problems were identified with the data 
package that result in the qualification of data. 

1. In the ICB, antimony (Sb) was detected. Results for samples 9903655-01, -07, 
-11, and -13 were positive, < 5X the blank concentration, and will be qualified 
"J,B3." 

2. The MS/MSD percent recoveries (%RECs) of Sb were < 30%. Results for samples 
9903655-01, -07, -11, and -13 were positive and will be qualified "J,A2." 
Results for samples -03, -OS, -09, -15, -17, -19, -21, -23, -25, -27, -29, -31, -33, 
-35, -37, and -39 were NO and will be qualified "R,A2" (unusable). Copper (Cu) 
and zinc (Zn) had MSD %RECs and relative percent differences (RPDs) that 
exceeded OC limits. All sample results were positive and will be qualified IJ,P1." 

Data are acceptable, except as noted above in the summary section. 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 OC acceptance criteria. 



Blanks 

No target analytes were detected in the method blank, ICB, or CCB above the required 
acceptance limit except as noted above in the summary section and the following. Na 
was detected in the ICB, and Ba, Ca, and K were detected in the CCB. However, the 
absolute values of the blank concentrations were < the DLs. Thus, no data were 
qualified. Co, Cu, Fe, Mgt and Na were detected in the CCB. Mgt V, and Zn were 
detected in the method blank. All associated sample results were > 5X the blank 
concentration; no data were qualified. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

The MS/MSD met QC acceptance criteria except as noted above in the summary 
section and the following. Ba had an RPD that exceeded QC limits. However, both 
the MS and MSD passed. Thus, no data were qualified. 

Laboratory Control Samples 

The LCS/LCSD met QC acceptance criteria. 

Replicates 

No replicate analysis was performed. The MS/MSD and LCS/LCSD were used to 
measure laboratory precision. 

ICP Interference Check Sample {lCS} 

The ICP ICS met QC acceptance criteria. 

ICP Serial Dilution 

The ICP serial dilution met QC acceptance criteria. 

Other ac 

No field duplicate, equipment blank (EB), or field blank (FB) 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. 



s· CCTA 0'1 RAt) VC.M lie: - -
fPA 60100) 

6016b~ D:1Ia (Iassitic:l!ion: I~"rqa."''' coS ~ "1'1" AR'(OC: bO)D 
Sample' 

I I Qu~~ers I Fraction No. .A.n:llysis (omml!:m 

" 
I 
I 

-=> .No+e.: 5~ 0. -t-\- 0- ~ed 5D "",<1.5 ". L. f"t" c:k-\-o.. O~Q.\;~ ico...\- Ie", ~ 
\.. 

I Do.-\C\ J a. CoL pt ",\' i< ( .. l <& p-\ os V\o+e.d 0"" Sp..-e.aJsloe.e+J. 

I 

I Q( ,141"",-<-5 o..~Qeo.r- -\c k. o.J. e.~ 0. -te.. I 
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Sample :"o.lFraction No. - This value is located on [hI! Chain of Custody in the ER S:lmple ld field. 

A.nalysis - Cse \':Ilid test methods provided below or if the result applies to an individu:lI anill;'1e \\'ithin a test method. 
use the CAS number from the anal:1ical data sheet. 

DV Qualifiers - The entry will be takeri from the list of \'alid qualifiers :Ind associ:lted comments, If other qualifie,s 
not on the lis! are needed. contact Tina Sanchez to coordinate adding them to the list. 

Co m ments - Tnis is only to be used if a comment associated with the qU:llifier is not appropriate. needs modific:ltion 
because of an unusu:l1 circumstance. or additional c1:1rification is warranted. 

Test :'vlethods - :~l.nions_CE. EPA60 I O. EPA6020. EPA ~~iO 'I. EPA80 15B. EPASOS I. EPAS260. EPA8260-M3. 
EPA8:70. HACHjI.LK. HACH_ N02. HACH_N03. \IEKC_HE. PCBRISC 
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Sample Number 

045146-003 CCTA-09-VCM-PILE1-N J,Pl J,A2,B3 J,Pl 

045147-003 CCTA-09-VCM-PILE1-S J,Pl R,A2 J,Pl 

045148-003 CCTA-09-VCM-PILE2-N J,Pl R,A2 J,Pl 

045149-003 CCTA-09-VCM-PILE2-S J,Pl J,A2,B3 J,Pl 

045150-003 CCTA-09-VCM-PILE3-N J,Pl R,A2 J,Pl 

045151-003 CCTA-09-VCM-PILE3-S J,Pl J,A2,B3 J,Pl 

045152-003 CCTA-09-VCM-PILE4-N J,Pl J,A2,B3 J,Pl 

045153-003 CCTA-09-VCM-PILE4-S , J,Pl R,A2 J,Pl 

045154-003 CCTA-09-VCM-PILE5-N J,Pl R,A2 J,Pl 

045155-003 CCTA-09-VCM-PILE5-S J,Pl R,A2 J,Pl 

04~156-003 CCTA-09-VCM-PILE6-N J,Pl R,A2 J,Pl 
" 

045157-003 CCTA-09-VCM-PILE6-S J,Pl R,A2 J,Pl 

045158-003 CCTA-09-VCM-PILE7-N J,Pl R,A2 J,Pl 

045159-003 CCTA-09-VCM-PILE7-S J,Pl R,A2 J,Pl 

045160-003 CCTA-09-VCM-PILE8-N J,Pl R,A2 J,Pl 

045161-003 CCTA-09-VCM-PILE8-S J,Pl R,A2 J,Pl 

045162-003 CCTA-09-VCM-PILE9-N J,Pl R,A2 J,Pl 

045163-003 CCTA-09-VCM-PILE9-S J,Pl R,A2 J,Pl 

045164-003 CCTA-09-VCM-PILE 1 O-N J,Pl R,A2 J,Pl 

045165-003 CCTA-09-VCM-PILE 1 O-S J,Pl R,A2 J,Pl 

ARCOC 11601666 

Inorganic Analyses 

(TAL Metals, Total U) 
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MEMORANDUM 

DATE: June 21, 1999 

TO: File 

FROM: Kenneth Salaz ~S 

SUBJECT: Organic Data Review and Validation 
CCTA-09-RAD VCM, ARCOC #601666, Case No. 7215.2207 

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 (EPA8260A, EPA8270B). Problems were identified with the data package 
that result in the qualification of data. 

1. VOC Analysis: The initial calibration response factor (RF) of trichloroethene was 
< the minimum. Results for samples 9903655-02, -04, -06, -08, -10, -12, -14, 
-16, -18, -20, -22, -24, -26, -28, -30, -32, -34, -36, -38, and -40 were non
detect (NO) and will be qualified "UJ." 

SVOC Analysis: The initial calibration relative standard deviation (RSD) of 2,4-
dinitrophenol was> 40%. Results for samples 9903655-01, -03, -05, -07, -09, 
-11, -13, -15, -17, -19, -21, -23, -25, -27, -29, -31, -33, -35, -37, and -39 were 
NO and will be qualified "UJ." 

2. VOC Analysis: In the method blank for sample 9903655-14, methylene chloride 
was detected. The result was positive, < fox the blank concentration, < the 
RL, and will be qualified "5U." Chloroform was detected in all method blanks. 
The results for samples -02, -12, -14, -16, -18, -20, -36, and -38 were positive, 
< 5X the blank concentration, < the RL, and will be qualified "1 U." 

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

Holding Times 

VOC/SVOC Analyses: All samples were analyzed within the prescribed holding 
times. 



Calibration 

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The CCV percent 
differences (%Ds) of chloromethane and vinyl acetate were outside of QC limits. All 
associated sample results were ND; no data were qualified. 

SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. The initial 
calibration RSDs of pentachlorophenol and benzoic acid, as well as the CCV % Ds of 
4-nitroaniline, 1,3-dichlorobenzene, 1,2-dichlorobenzene, hexachloroethane, 1,2,4-
trichlorobenzene, hexachlorocyclopentadiene, 3-nitroaniline, 2-chloronaphthalene, 2,4-
dinitrophenol, 3,3'-dichlorobenzidine, and 4-bromophenyl-phenylether, were> 20%. 
All associated sample results were ND; no data were qualified. 

Blanks 

VOC Analysis: No target analytes were detected in the method blanks except as 
noted above in the summary section and xylenes. All associated sample results were 
ND. Thus, no data were qualified. 

SVOC Analysis: No target analytes were detected in the method blanks. 

Surrogates 

VOC/SVOC Analyses: The surrogate %RECs met QC acceptance criteria. 

Internal Standards 

VOC/SVOC Analyses: The internal standard retention times and areas met QC 
acceptance criteria. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

VOC/SVOC Analyses: The MS/MSD met QC acceptance criteria. 

laboratory Control Samples 

VOC/SVOC Analyses: The LCS/LCSD met QC acceptance criteria. 

Other QC 

VOC/SVOC Analyses: No field duplicates, trip blanks (TB), field blanks (FB)' or 
equipment blanks (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. 



Site: Cc..TA~~-RAD VCPI 

AR'COC: 60 1666 

SAMPLE F1i':DI.~CS SWvlMARY 

D:lla Classific:ltion: 

Sample :-io.lFr:lction No. - This value is located on the Chain of Custody in the ER Sample Id field. 

A.nalysis - Cse \'alid test methods provided below or if the result applies to an individual an<!I~1e within a test method. 
use the CAS number from the anal:1ical data sheet. 

DV Qualifiers - The enrry will be taken" from the list of \'alid qualifiers and associated comments. If other qualifie:-s 
not on the list are needed. contact 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 appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

T est Methods - An ions_ CE, EPA60 I O. EPA60:20. EPA '7.:l iO' I. EPASO 158. EPASOSI. EPAS260. EPAS260-M3. 
EPAS:iO. HACH_ALK. HACH_ N02. HACH_N03. \!EKC_HE. PC8RISC 
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Li~i uf OJIJ QUJlitic;.s us~d in O:llJ \'JlidJlion Jnd Associ:lted Comment Re~pons~s 

Comment 

L:lbor.llory :lco:urJ:Y :lOd/or bi:lS me:lSurementS for lhe :lS50ci:lld L:lbcr:llory 
Control Sample (LCS I do nm mc:c:t aco:eptJnce cnleriJ. 

LJoorJtory Jc:urJO:Y In.ilor bi:lS me:lSurementS for the JS30o:iJt::d Sl!:7-:~::'.te 
Spike do not me:: J:::e;:'t:lnce crite:-:J. 

LJborJlory Jco:urJ':Y and/or bi:lS mC::l5urements for the :l.S30ciJtd :'1::.:.-1.\ Spike 
. (:'IS) do not meet :l:::::;'l:lnce critef.J . 

. An:llyte present in l:lbor:ltory method bl:mk 

An:llyte present in trip blank. 

An:llyte present in equipment bl:1nk. 

An:llyte present in continuing c:llioi:lticm bI:lnk. 

Tne :lSsoci:lted \"Jiue is :m estim:lte::i qU:l!ltity. (;\vte: this qU:llii:er lTiJY be used 
in .:onjunction Wiih vthe: qU:llifie:s I i.:: .. AJ) 

Tne melhod requir::me:m for sampl:! presen·:llion/lemper.llure were n0! met for 
the sample anJlysis. Tne associaled \"Jlue is an estim:lted qu:ml:!Y. 

Tne holding tim:: w~ :!x.::eded for ihe :lSsoci:ltc:d s.lmpi:: .lnJlysis. I :-.:! 
:lSSOCi:lled \·:t!ue is :In estim:lted qUJntilY. 

LJborJlor:' pre:is;on me:l5urc:menu for the L:lborJWiY Control 
SJmplc: Jnd dupE.:.:.::! i LCSt'LCSO I au not meet J.::qt.:.n.::: .:riie:-:J. 

LJbor:llory pre:isi0n me;!;urements fur lhc: ;>'!Jtrix Spik:: S:unp:e In': 
lS50.:iltd dupli.::.t:! \).;S;:'150) do not mc:c:t JCc:!:;i:m.:e .::iten::'.. 

Qu:mlitJ-tion limit :e;:,or:ed does not meel O:ltJ QUJlilY Obje:ti\"~ ,DQO I 
requirements. 

The dJta are unu5.:.bl~ iur their intended purpose (;\ote: An:llyte mJY or mJY not 
be present.) 

Tne inJlyte is .l ~0mmcn llborJtor:' cont:uninJnt. Tne :lSs0cilted result i5 Ic:ss 
thJn ten time$ th.: .:on':!:JtrJtion in Jny bllnk. 

Tne JnJIYle WJS Jls0 de::::ted in J m.:thud or reJgent blJnk. Tn~ 
:lSsociJted result i~ b; thJn fi\'e tim::; the conct:ntrJlion in Jny bl~nk. 

The JnJIYlc! \\'~ :lnJ]: zed for but WJS n\.){ dc:tec{ed. Tnc: J;;OCiJl::d \'Jiuc: is In 
estim:lte Jnd mJY be: inJ.::urJle or impr.::.:ise . 

• This!~ nOl J c!:-::1iti\'e list. Oth~r qUJliii..:rs .:.r: f"t::::otiJlly J\Jibbk. s~c TOP 9';-0:. ;\0.:,\ T:n.! 
5Jr..:nc:z to re:\l~c 11~1. 
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Sample Number .s Sample Number 

045146-004 CCTA-09-VCM-PILE 1-N UJ 1U 045146-003 CCTA-09-VCM-PILE 1-N UJ 

045147-004 CCT A-09-VCM-PILE 1-5 UJ 045147-003 CCTA-09-VCM-PILE1-S UJ 

045148-004 CCTA-09-VCM-PILE2-N UJ 045148-003 CCTA-09-VCM-PILE2-N UJ 

045149-004 CCTA-09-VCM-PILE2-S UJ 045149-003 CCTA-09-VCM-PILE2-S UJ 

045150-004 CCTA-09-VCM-PILE3-N UJ 045150-003 CCTA-09-VCM-PILE3-N UJ 

045151-004 CCTA-09-VCM-PILE3-S UJ 1U 045151-003 CCTA-09-VCM-PILE3-S UJ 

045152-004 CCTA-09-VCM-PILE4-N UJ 5U 1U 045152-003 CCTA-09-VCM-PILE4-N UJ 

045153-004 CCTA-09-VCM-PILE4-S UJ 1U 045153-003 CCTA-09-VCM-PILE4-S UJ 

045154-004 CCTA-09-VCM-PILE5-N UJ 1U 045154-003 CCTA-09-VCM-PILE5-N UJ 

045155-004 CCTA-09-VCM-PILE5-S UJ 1U 045155-003 CCTA-09-VCM-PILE5-S UJ 

045156-004 CCTA-09-VCM-PILE6-N UJ 045156-003 CCTA-09-VCM-PILE6-N UJ 

045157-004 CCTA-09-VCM-PILE6-S UJ 045157-003 CCTA-09-VCM-PILE6-S UJ 

045158-004 CCTA-09-VCM-PILE7-N UJ 045158-003 CCTA-09-VCM-PILE7-N UJ 

045159-004 CCTA-09-VCM-PILE7-S UJ 045159-003 CCTA-09-VCM-PILE7-S UJ 

045160-004 CCTA-09-VCM-PILE8-N UJ 045160-003 CCTA-09-VCM-PILE8-N UJ 

045161-004 CCTA-09-VCM-PILE8-S UJ 045161-003 CCTA-09-VCM-PILE8-S UJ 

045162-004 CCTA-09-VCM-PILE9-N UJ 045162-003 CCTA-09-VCM-PILE9-N UJ 

045163-004 CCT A-09-VCM-PILE9-S UJ 1U 045163-003 CCTA-09-VCM-PILE9-S UJ 

045164-004 CCTA-09-VCM-PILE10-N UJ 1U 045164-003 CCTA-09-VCM-PILE10-N UJ 

045165-004 CCTA-09-VCM-PILE10-S UJ 045165-003 CCTA-09-VCM-PILE 1 O-S UJ· 

ARCOC #601666 ARCOC #601666 

Organic Analyses Organic Analyses 

(VOCs) (SVOCs) 



VOLATILE OHGANICS: Page I of 2 
SW-846 - Method 8260 

·-r---·~_ 

SITE/PROJECT: ((TA-O'f- RAD VO-1 ARCOC #: 601666:...-___ =-::---::---:-:::--__ 

LA BORA TOR Y: ~._CG__=f::=-:I..=____~~~~~ LA l30RATOR Y REPORT II: ~-.:...!...::.--"-'~~ __ 

I' ..... Ju-J-.J -v .... , 

Comments: (bCc:1.I 9. () 41'1'1 .. '~ )., S"'"-f'''' .-ul,-U'l,-04,-C'i,_,,,,_.l,-""-'S',-.ltl,-ll, -.l~,-:l',-;)k', .....t -~u '~(>" o,..J _dl ... ql iI...J<./L..c.S. 
(.»LL~fu.sO -..I Cc.v9 •• ')/ ......... I--L .. l ':.1 __ "'- "ft"( h> sa.-~ -1'1 0.-10 

(1),vJ L .. IJ J...,., \:.t- ",'~l., 0' ~y I,to-'<- S~S_"'k.<t 0-/ .H.... c.o~, 

REVIEWED BY: 
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VOLATILE ORGANICS: Page I or2 
SW-846 - Melhod 8260 

tf. c:.' S.l "n .. ~ .. -L 
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SITE/PROJECT: UTA- 09- ~Ab VC.M ARCOC II: _~16 6=&'----_--,-,---,,---:-_-=--__ 
LA130RATORY: _""G,-",f-,-,L~ _____ LABORATORY REPORT II: 'l7o')6 S~ 

Comments: /[) tV. L(.,!.() u......-l~ 2"'( W .I"<--~ 
\l ,./ .. ~ . ...uJ J.~,., &.' ~~",., Tr, I,I~'" ~ ,,",>_.)-J.<.J a", }\.L LOG, 



VOLATILE ORGANICS: Page 2 or2 
SW-846 - Method 8260 

SITE/PROJECT:(CT:i -01- RA,D ~ ARCOC II: 6...::o-'-'-'-6=-..6=-..l:. __ =--_c--____ _ 

LABORATOR Y: _-,"6"'-.· ~f. _"'k'---____ LA BORATOR Y REPORT II: _Cf...L.L2...::o_·3=-""b-"'S'-"S"<--__ 

Surrogate Recovery and Internal Standard Outliers 
Sample SMCI SMC2 SMC3 IS I-area IS I-RT IS 2-area IS 2-RT 

I --........ 
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() .... C (J ,1 
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SMC I: 4-Bromofluorobenzene 
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IS 3: Chlorobenzene-d5 
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IS 3- area IS 3- RT 
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:; Xyl.....c.s ~ ,4.-l-(..<-~ h. C'.lt ~ ~~J j,1iL-t.{. 1\11 .5a---t' (. N. ~~t 
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VOLATILE OHCANICS: Page I of2 
SW-846 - Method 8260 

SITE/PROJECT: ~<:JA:.Q~~RA~_,!(~ __ ARCOC #: _ 601666 
LABORATORY: Gr::1.. LA130RATORY REPORT II: _---'-=---"'-=-..~ __ _ 

LCS LCSO LCS MS MSO 
RPD 

COlllments: (1)UII 'to () t:..l'r'··'c, h.. s<'-j',,\·-ul,-O'i,-04,-C'>"_''',_,l,-H,.-/S-,-l<>,-ll, -.l~, -:H/-~lI, c-I.. _~o '~(r I o-.L .... L)L.,..' U..J< IL..C5. 
~l.L~(USD "-' "Vq.,,) I ....... ~.,l !'Ic..-'" ""t.( J-c s_~ -/ ~ 0 ",t. 

(!),.I.IJ L~IJ "'..., .. ~t- .,I~l., of \..ry I,t<-I" S"S-;H...,.l 0-1 ~ UJ~. 

DATE: 



VOLATILE OnCANICS: Pagc I of2 
SW-8<\6 - Method 8260 

SITE/PROJECT: ~TA- 09- ~Ab VC/vI ARCOC II: ___ boL-' 0_1 =6-=-6=6 ________ _ 
LABORATORY: _G="=&L""--_____ LABORATORY REPORT II: Cf'1o ') 6 5"~ 

Min CCV Method 
RF Blks LCS 

Commcnts: ID tJ. Ll-~ () .:..-.-l~ 2".( (if i'c--)L. 
IJ .,J~ ( • ....M J.~'., h.. !>I~" •• , Tr., 1,1._,,- s",,>-·rJ-<-J. 0 __ Y\L LUG. 

REVIEWED BY: _.....:-?;:;;=:..,=.===:::!!-=?";z'"::::::z~~~...c;~~"::. 0==-________ DATE: tf'VI /99 



VOLATILE ORGANICS: Page 2 of 2 
SW-846 - Method 8260 

SITE/PROJECT: ((T~ -ocr- R ..... D \K.F\ ARCOC II: 60' 66 ~ 
LA BORA TOR Y: 6 f. ...:k'--____ LA BORA TOR Y REPORT II: _...L'1--L1--"o_·~=->o<6=S,-"S"'=--__ 

Surrogate Recovery and Internal Standard Outliers 

Sample SMC I SMC2 SMC 3 IS I-area IS I-RT IS 2-area IS 2-RT IS 3- area IS 3- RT 

I I~ 
/)(l \ ~ 

__ . _~L..¢(J , \ 

SMC I: 4-Bromonuorobenzene 
SMC 2:~ DiehlelOctli3l1e-cPt 
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IS 2: 1,4-Dinuorobenzene- "'I-i J~ 
IS 3: Chlorobenzene-d5 I 
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~ .... I k ~ N{) o..-l ..... ;It I".. t l.o..,I.{.~ "'LA J ... 

=~c::.Llor"'M4-~&-L.,.,..J v.~1 Gtc::. .. -I-ok L..d Cell "/obr o~~j4-...f G'lC 1,'-.1$. A(j 

~""l\-s vvv<. /VI); '" 0 da\c... ~ fL<~I.!.~. 
jlI!t.l-l..od 81~1c: . 

-=-"7 ~\-L11 ....... G-L.Iot-.~ "","'5 eJ. .. \ ... ,,\-eJ '''' .f'... ........M.-G<! .!,It£-I.. ~. s....."l.. - 14. 

1\.. ,..u-I~ v.;c..s fill fl ........ , £ fer, ~ ~l ....... k. <.1<"'\<"1 L.h... III l , ~ ..... ," I;..< 
t .... o.\.-J.·~ .. 5l.A." 

·~c.'-lc.ru~- ~ .. kkc..W.'--.. ",II ""'4-\L .... 1 Slo.-l<.s. ~l ... fls £.r 
5a-r~ - b),-'l,-fli,-I~(-Ig, -..)u,-lL, 4..J -38' v--v-<- pus,k4,.::~ 

~ 61«.-1c. ~., <. ~ I!L, ~t ...... 11 I:.L (<-.f. 1.'--..1 ~\, I U." 

'7 ><", I ~S ~ ~~Ac- ... k..J h ""II Ji.-L o'-(.~QJ !,1L..t I. 1\11 sa-.-l' (. ,.., S'~, I 
VJv(. ,ll/i); ~"J.c.oK< VV"<.X. f"o."{ ...... tJ. 



:::'0.-1'''' J-I'J:>' '1qo56-'>~ -v,,-U~,-O':>,-01.-V','-'I,-15, 

SEMI-VOLATILE OHGANICS: Page I of J 
SW-846 - Method 8270 

SITE/PROJECT: CLTA. -Oq-~,:'1~_\X.~ ARCOC II: 601666 __ =----____ _ 
LABORATORY REPORT #: 9?o36~S LABORATORY: ~"'",,-t.. __ 

1 -I>, -11 -{q -.11 -)1 -.If -)"1 r • I I , I 

. - ~ '1
1 

- J\ , -) 1, - 1.;, - 31, - 3q 

Field 
IS UNA CAS # NAME Min RF Intercept Calih Calib CCV Method LCS LCSD ~~g MS MSD MS Dup Eq. Field TAL c.:GII (Lv 

ItF ItS!) I It l %D IlIks RPD RPD IlIl.:s nlks o/. I) G/. () 

1>·05 <20% I 0.99 20% lJ,(lc/. ;14". 

12' : ~N ~8-9,H~: '1itrnn,;i''';~i. .. ': 1~;1~):r~~i;'~t:~~H1: In;~~:'~~~~;> ,~f;~~ W~fi;; t1Y/.c; iff~~;~~'l.:VI1m' a 1;18 ; '~ 1m l~ ;'_VJI ~ ,~~ I~ 1lR\' lJ iQ. It! ~ 
12 UN 78-59-1 10.40 V V v' V V 
12 A 188-75-5 2 ''''VI'''~''V 10.10 V v' V if vi 
12 A 105-67-9 2,4 'J lel,,)1 0.20 v' v' v' v v' 
2 DN 1111-91-1 bis(2-CI"",u,,,,u~y)methane 0.30 J ~ ..; v if 
2 A 1120.83-2 ,2,4 -".. :nol 0.20 J V_ V vi' V 
2 UN 1120.82-1 11,2,4.' •• "'V' -nzenr 10 20 ./ J v ..; ../ v v v ../ 121,' PI.S 
2 UN 191-20·3 IN"l'lltho, .. le 10.70 -/ vi J v V 
2 UN 1106-47-8 i4·Chloroaniline ,0.01 V J tI. ./' v 
2 DN 187-68-31 '.hU~"'V' ,utadieneO.ol vi V V V V 
:2 'A 159-50-7 14-Chloro-3-mcthylphenol 10.20 ,,/ V V V v v V v -./ v V 
,2 UN 191-57-6 12-Methyl"0l'hthalene 10.40 ..,/ v if ..c_y 
'] UN 177-47-4 I' kh.~"'V'v~l ,,~ 1°.01 V V v' 1.2,), 3 )8.':;-

i] A 188,06.2 12.4,6.Tric",v, :""""v, 10.20 \/ / ,/ v v 
I] A 195-95-4 12,4,5-1' .. ,,, 10.20 ~ V V if v " , ,I \!/ v V 

REVIEWED BY: __ ~=' ~e==."..",.;c-=a~~_>-",,",~~~~G.~==--___ _ 



:'1~I\1I-VULA IILI~ UI<l;ANIL~: I'age 1. 01 j 

SW 846 - Methud !l270 

SITE/PROJECT: CLTA-O'l- /tAD VU-1 ARCOC #: (,0I6~fL_---=---:--__ =-__ 
LABORATORY: () t-L... LABORATORY REPORT #: qqo1bS-S-

(j) 

,S Calib Calib CCV Method ONA CAS II NAME Min RF 'mercept LCS LeSD 
It!' RSD/R' %D Ulks 

1>.05 <20%/0.99 20% 

3 liN 91-58-7 12_Chl("nnonh'h"'~np 0.80 !VA V J V J 'j liN c8~ 12-Nil;~~~iline ( ..... _ ~ 0.01 , ./ ./ V 
Ij liN 1131.11-3 :[)il;le~l' 'I""" "m~ 10.01 J' / ./ 
[3 UN 1208-96-8 ! "~~napht'lyle~; 1090 V V .L 
13 ON Ihllh_JII_J ,2,6-Dini 10.20 if ./ V 
13 ON 199-09-2 13-Nitroaniline ( __ ') 100 1 ./ V V 
3 UN :8:l~.i2-9 1090 V \/ / ./ V 
)" 51-28-5 -2X-[)i;;i~hen~ 1001 V 14~.7b :> -../ 
3 A 100-02-7 ~-Nilropnenol 10.01 V V ..I V "7 
J liN 132~64:9 na,p ..... ,f .. ,., 10.80 V v' -/ 
i .: BN! qH~A,·: b'd '!" .;;,~ ~:\; ~;::!~J~\j 10:~ilJr\lR I;~'~l I?:>,F l'fi{Y ."';~: \l.1:~~~' 1~r.V~ I~m' I~!m ItrA' .. .- , ,~OOil! 

iJ IlN 184-66-2 1 Dielhylphthalal 1001 \./ V V 
!J lIN 17005-i2-3 14-Ch.u.ul' '<"Y "1 ,,<. 10.40 V ../ V 
Ii liN 18~ IFluorene 10.90 V ../ .if 
[3 ON 1100-01-6 14-Nitroaniline If) :) 1001 V vi 1.9.4 
)4 A 1534-52-1 14,6-Dinitro-2-meihylphenol 1001 ./ V ~ 
I~ liN 186~Q.6 IN-N .. 

"1 , (I) 1001 ,/ / if 
[4 ON II lI-55-3 14-B,u "ul',,~nyl-phellylether 10,10 V I~.'- / 

I III 14 J., I,~i}~:;; In~;wu~ Lj':;;,~~hi:' . '. ' . " " 19;. I}'~,I I:~'~~l ,. mm ".' . . 'c·,·' ." .. 

I<lI I~ ~ Ip~'; ". . . .., 
1~1i I~~~ 1~;iI 1'!i',;fffB"i?1 lim It'III'~' .. l~{},::"..~~~~!{;'~' 16:0",. . , 

14 ON 185-01-8 10.70 J ,/ V 
14 ON 112()-12- I Anthracene 10.70 J v' ./ ,y 
14 BN 186-74-8 ICarbazole 10,0 N-'\- 10'\ kA- (\/4 

14 liN f84=74'-2 II" "1 ."". 1001 V V' if ~ 
14 IlN 1206-44-0 11'1 IIhene 1060 ../ v" V 
15 BN [129-00-0 IPyrene 10.60 V V ./ V ./ 
15 IlN 185-68-7 Illulylbenzylpillhalate 10.01 V V V 
15 ON 191-94-1 13,3'-Dichl .. " 10.01 ../ \/ ,./ .< 

15 IlN I56-55-J Inerunl a)nnthracene 10,80 \JJ V J \/ \ 

-

(".1> (1J 

LCS MS 
Field 

Eq. Field (c:.V CCv MS MSD Dup TAL 
RPD RPD 

RPD Ulks Olks <It. e1 ,~/. 11 
.l() ~. 1.2o,-

A.JJ\- Alit. AlA V V iJ,.'i 
V V 
V V 
V V 
V V 

Ilg.5 V 
./ ./ J ./ V V 

1~/._f llg.g 
---:7 / r/ J V vi 

V ./ 
I~n liti~i l\iI{Jr.~ .. In~~ . , . l}(; l~t~; l~ I~~ I~ ,IJJ I~ I:~ IW;.rW Ik~~J 

V v' 
.~. 

v' 
V .if 

IQ& . .., V 
V Iv 
V V 
V 1:11. \ 1_"". I'I1.rJCt 

li"f II III 111 liii Iii lal I~f IU~t 
~ 1~~I'~ I~ rn I~ Iw;; li*~ii I~~ l~~ I~ lij I'~~ liiiv(: 

V' Iv 
,jr V V 
~ .,MA- ltV"" 
v V' V 

, ..... V 
V J V V V' I~ 

V ./ 
I ;;lJ.~ ./ 

, , V ../ 



SEMI-VOLATILE ORGANICS: Page 3 of 3 
SW 846 - Melhod 8270 

SITE/PROJECT: C.crA-O~- !tAO vc.)1 ARCOC #: ~l6_1L6,,-6 __ --=-~---,--.,----__ _ 

LA BORA TOR Y: _-=G,--,~=-==L-_____ LA BORA TOR Y REPORT #: _--,--9-L2---=O~3""-L£6""S,-,>S",---__ 
(j) 

Calib Calib CCV Method 
IS UNA CASH NAME Min RF Intercept 

ItF ItS!) 1 It' %0 Blks 
LCS 

>.05 <20%/0.99 20% 

5 liN 218-01-9 Chrysene 0.70 ;VI\;- V ./ ./ / 
5 UN 117-81-7 bis(2-Ethylhexyl)phthalate 0.01 V / V 
6 BN 117-84-0 Di-n-octylphthala:e 0.01 V / V 
6 UN 205-99-2 lIenzo(b)l1uoranthelle 0.70 / ./ V 
6 BN 207-08-9 Benzo(k)l1uoranthene 0.70 ./ V t/ 
6 liN 50-32-8 lIenzo(o)pyrene 0.70 'V V V 
6 liN 193-39-5 In<kno( 1,2,3-cd)pyrene 0.50 V ,/ V 
6 liN 53-70-3 I )ihenz( a,h)anthrace 11: 0.40 V / ./ 
6 liN 191-24-2 Ilcnzo(g,h,i)perylene 0.50 V V ..;-

A ~5'-85-0 C>"" ?..a.-L AL'-J, V ?-1. 5(l / 
rvJ 100-51- L [1., ........... 1 Alc..et..ol if Ii ./ 
Pr IJ);). f"'. D - e-re.s.:.1 v' / V 
W /lJ.-1:,6-1 , J-J.:"I..c.." I~ .dr.. ~.4 .,J / V V \J 

Surro ate Recove g ry Oulliers 
Sample SMCI SMC2 SMC) SMC4 SMC5 SMC6 SMC7 SMC 8 Comments: 

Cv OJ (]J 

LCS MS 
Field 

Eq. Field (cv CC.v 
LCSD 

ItI'D 
MS MSD 

RI'D 
Dup 

Blks OIks 
TAL 

f.1) RPD %0 
)4',. ;Jot. 

JJJ+- IJ~ ,JA, V v' V 
V V 
V v' 
\/" V 
V V 
V V 
V ... V 
V V' 
V ./ 
v' ~ 
t/ V 
V V 

,1/ " 
V if i/ 

- , 

A._\ I --.,. 0u.v «00 "'I,I.~ h. t. ... ~~ J -<>J,-oS',-<>l,-ot) -ll -n -I r -41 -/'1 -)t -)) 
I I , I I I , , 

1\\ 
\ 

po~e.{i\ 

SMC I: Nitrobenzelle-d5 (liN) 
SMC 4: I'henol-d5 (A) 

- ---...... --
SMC 2: 2-Fluorobiphenyl (ON) 
SMC 5: 2-Fluorophenol (A) 

- lS. --.l -)."') 0 .... \'1. ---,- ---t:::--
QJ (L.v 0"- b C>Pf I,'t.l h. S"_I'.H -01 -1'1 - J 1 - 3i: -]"') ~ -1"1 " ... 1. 

I , • t, 7, 
(H h" , 

~ '~-I'~ -31 o ... \.~. 

SMC3: p-Terphenyl-dI4 (IlN) f!tJAIu r.:~ J.u.p., k.;-loI.o-l, or r;~J 11_'- St..~_·J~1 q,.. J1. CO(, 
SMC 6; 2,4,6-TriblOmophenol (A) 

~ "Me 71 • l Chlar"phdll81 d 1 (A) 
1.1'('1 

SMC 8. I,i! QighI9"lbenzene-d4 lOW 

Internal Slandard OUlliers 
Sample IS I-area IS I-Jn 

1\.·1 I - r--
I ,.. \ r q,.S,)I:;" 

IS I: I .4-Dichlorobenzene-d4 (BN) 
IS 4: I'henalhrene-dlO (UN) 

IS 2-arca IS 2-ItT IS 3-area 

IS 2: Naphthalene-d8 (UN) 
IS 5: Chrysene-d 12 (ON) 

IS 3-ItT IS 4-area IS 4-ItT IS 5-area 

IS 3: Acenaphlhene-dlO (!:N) 
IS 6: Perylene-d 12 (BN) 

IS 5-RT Is 6-area IS 6-RT 

---



DATA VALIDATION SUMMARY: 

SITE/PROJECT C.C TA -O~A{) VO~:ASE II: ,.lIS. d? Of 
ARCOC II: ~J-"b,-"b,-"b,--_____________ _ 
LA BORA TOR Y: __ ~ f -L-----:::c-:----::::--:---::--------
LABORATOR Y REPORT II: _-''1LJ9u.O.L'3-''''-'-'b'->os'--'o-S''''--______ _ 

ANALYSI 
ELEMENT 

I. HOLDING TIMES! 
!'RESER V AriON 

2. CALInRA nONS 

3. METIIOD BLANKS 

4. MS!MSD 

5. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

8. INTERNAL STDS 

9. TCL COMPOUND 
IDENTIFICATION 

10. ICP INTERFERENCE 
CIIECK SAMPLE 

II. ICI' SERIAL 
DILUTION 

12. CARRIERfCIIEM 
TRACER 
RECOVERIES 

\3. 

CII 

voc 

su 
II.{ 

.svbc 

j 
LA1 

~ 

P~STl~K' 
. ·PCJ3· 

NA- ;1/1\-

REVIEWED BY: -:~:::1.~~==~~~~"'-~~"'-""==------

II OF SAMPLES: '10 MATRIX: _~S:..::o,--,;'~l =--_____ _ 
LAll SAMPLE IDs: '1'1 0 ~6 5, -01 4., .. - Lto 

V V 
V V 

J, rn V 
J,PI vi 

t/ 

DATE: 6'/,2// ?J---

eN,: . l RAP, .... :' OTHElt 
•. i .. > 

v 

:r..c.P/ AS 
(u) 



Contract Verification Review (CVR) 

Project Leader BYRD Project Name CCTA - 09 - RAD VCM Case No. 7215.2207 -----------------------------

AR/COC No. 601666 Analytical Lab GEL SDG No. 9903655 -----------------------------
In fhe fables below, mark any informafion fhaf is missing or incorrect and give an explanafion. 

1 0 A . R naly_sls eques an am 0 us 0 IY d Ch' f C t d R ecor an 09- n n ormation d d L I I f 
Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

1.1 All items on COC complete - data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for # and types of analyses reguested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 
1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X 

and correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

nalY'lca a ora ory 20A If ILb R epo rt 
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 ac analysis and acceptance limits provided (MB, lCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
2.5 Detection limits provided; pal and MDl(or IDl), MDA and lc X 
2.6 ac batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 

(if applicable) reported . 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

00 ata 3 D Q uallty Evaluation 
Item Yes No If no, Sample ID No.lFraction(s) and Analysis 

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

3.2 Quantitalion limit met for all samples X 

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

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

c) Matrix spike recovery data reported and met X ANTIMONY OUTSIDE RECOVERY LIMITS 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X RPD FOR BARIUM, COPPER & ZINC BELOW QC ACCEPTANCE 

LIMITS 

3.5 Blank data X CHLOROFORM, METHYLENE CHLORIDE & XYLENES DETECTED 
a) Method or reagent blank data reported and met for all samples IN VOA METHOD BLANK 

ZINC DETECTED IN METALS BLANK 

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

3.6 Contractual qualifiers provided: 0 JO - estimated quantity; • B" -analyte found in method blank X 
above the MOL for organic or above the PQl for inorganic; ·U"- analyte undetected (results are 
below the MOL, IDl, or MDA (radiochemical»; °H"-analysis done beyond the holding time 

3.7 Narrative addresses planchet naming for gross alpha/beta NA 

3.8 Narrative included, correct, and complete X SEVERAL INCONSISTENCIES BETWEEN METALS NARRATIVE 

AND QC DATA 

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

pesticides/PC Bs 

--



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
lIem Yes No Comments 

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

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010) 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) Instrument run logs provided NA 

4.3 Inorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided NA 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/R esolutions 

MS/MSD G010A NARRATIVE STATES THAT AilS OUTSIDE ac LIMITS (Sb IS OUT) 

LCS/LCD G020 NARRATIVE INCORRECTLY STATES URANIUM RECOVERY IS OUTSIDE LIMITS 

LCD G010A NARRATIVE INCORRECTLY STATES Se IS OUTSIDE ac LIMITS 

Were deficiencies unresolved? EI Yes o No 

Based on the review, this data package is complete. o Yes IS1' No 

If no, provide: nonconformance report or correction request number ___ --"'21.!.,!2",,2'--___ and date correction request was submitted: ___ ..::;S--,-1....:.1--.:c-9=9 __ 

Reviewed by: \ b.J r o.Q Q bo. ~,i (), Date: __ --::!..S--2,1..L1-""'9:,:::9 __ _ Closed by: ___________ _ Date: _____ _ 



-
Internal Lab 

!iF:tt<JI·{;'lCrH'i) Balch No qco~'5 

ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE OF_3_ 

SARIWR No fCs" 28405514 for A RCOC snd Ssmple Numbers.} A R/COc-1 (pO t fD lc G:. 

No./MaJl Stop: /P1;''1 I {Iii f> . . . 3-a-i-Eu~E Conlrad No.: AS ... Z. '(ibAI . Parameter & Method Requesled I Dept. : D.llle sa:nPles Shipped: '. _. _ .' . _. _ ._. __ ~_ 
ProjeclfTask Manager. (!.taD /. fnvt£ru;" " .. Camer(WayblJI.I\IQ.; ~L.8'.:...~. -. '. CsseNo.: 11JS". tZ:-wv 

~ I I I I I I I I SMOAUlhor~ J;:'-4 Projecl Name: (erA ~ 0"\ ~ ~ w:..,.... Lab Conlacl: 'VIE. Ut-tr" 'Y 
Record Cenler Code: tf!:.J1.21 1f 101 I mr' Lab Deslinelion: --.J.1.~..h...- __ _ . __ . __ Billlo: Sa" tlatooapbof'alores ;:) 

Logbook Rei No: t::rt O~I - SMO ConlacUPhone: -~l->-r?.:: "'t~ ";110 Supplier SeM:es 
Oepar1ment ;i 

Service Order No.: [~Dlc?O Send Repon 10 SMO Wl=~ f'iI~~ P.O. Box 5800 MS Ot!)4 ~ - .- . - ._-_ .. _----
Location Tech Area W. S<l'E q Reference LOV (avaUable at SMO) -\-

.J ci .JI '---
~,.. en u.. z Container c: J t: .E 0 \1\ 

Bulding Room 'c !!! 111--0 III \J "" .5 .c i.ij -t)o -alii () U Lab ER Sample 10 or 0.. a.CII.c 
Sample No .• Fraction 

en II: OalelTlme Semple Tvpe ~~1)e 
Preser~ E= .... Eo. => -J ~ Semp Sample LOC«IUon Detail III CII 

UJ Collecled Metrlx vellve 1II0 CII III> '" ~ !Xl 0 (1)02 (1)..- 10 

~ tt .it - o '> 
(efA - CA ' VOA- - tJ/,.. ~ s ~ I~ 'I "t,. $A ~ 

.. 
c q I (J - flL~ 1- tJ 3-t;-'I1 11'1.0 L'1 Y- .... 

I "I (.> - () o ~ 4 J J -, 
~ 

~ ~ i... ~.:~:~~~: 
4 1-

.... " ' 

I - 0 0 ') flL-t 1- ~ lit ..... ~ "- 'f-. '///i-;I 
',~ ... "/.' 

I ~ 1- - 0 0'\ J J t( f.,. :<11':.:-: < .. :«~. 

I I{ t? - 0 0 -; rllC 2. - t-J 1(- -I- )(. 
·"'",·v··~, 

fl1>C> ':lhF. 
I ~ .3 - 0 0 ~ J j 'I '/... S:~~~ 
1 1\ '1 - 0 Q ') fll£ 1.. - ~ fC~{ I~ y... '/.. ~;~~: ... " ..... ~ .. 
( 4 ~ - 0 0 ~ J J l/ 1- :~~:~~:: 

I t5 0 - 0 0 ') rill: l-N 11110 It.,.. i-- 'I- :<:,,:!:~ 
.",,~:tt .. 

~ I .: 0 - 0 IJ Ii ~ \ 
"- J . \ t{ )( ,Y.,::.':' 

~~~::'"::~: o 
A MMA 153;) Yes DNo ReI. No, .s.a!l1Ple.~r-~I?~!~g::::~:::::::;:::~::¥~:ua~~. Special InstrucUonslQC Requirements Abno;'~ai~:{;~ 

EOD DYes t8LNo Conditions· on:::':. 
Sa 

• ., '::DateEnt~r~~l~rri!~~.ur:·' .~ .' .. J'}> 
mple DlsposalD Return 10 Chenl ~ DIsposal by lab .. Enlered by::<'~"v,' :.' /'. . ..... : .... : ...•. ,',: Recelpt:->: -:-::> > > : 

Tu rnaround Time::I Normal ~ Rush Required Report Date I~ Wt'11JlrT I qc·.Qis:~:::-:::~~~..':>:~~:~ Raw data package ~Yes DNo ~;:;;::~~:~;':::::: 
f~G I*l< ~/~!G~ (D " ' ... ',.~.'~ Z·.·A· ... ~ ... , 

'.' 1',.>.', '~~»' .... ?." .. , . 
Name Sionalure jnlt 

,. '. ,W .. fie- 'fA-"t-erlt ~ (<;"0 'F') t 6 q, 2Jp1 ':f ..• ~~' ....... N.·.· 
Sa mple ·X.';'» , B:tJSE,'-:· 

, .. ""'/ - rI' ~ ,../ • 

Te am ..:foPS f/l'lI£I\(:\\ )pt... <1oJ<t"f It1 6IJW'1/ bt nj fWf 2f1'! -1'( ~ 
rt9(m,~e.J Vj coc. ['0 I 6b B 

:S{, 'i'/>':f(;:;~;' 
I 'i") .:.!~ ~~. " ,,~."/ 

Me mbers h:1?:~~$};:'::; 
Please IIsl as separale report. :.:.~ .:..< .. ~ .. ~)';~~: .. ;::~=: 

1. R elirqLished by ~~~ Org. ti;.\ ~'1 Dale 3-lp-f1 TIme 1"1'10 4. ReflrqLished by Org. Dale TIme 

1. R ecelv~kJ? L:. S ... fC(lrg. :rS1-t,. Oalo '3 -UrN TIme )l'IYO 4. Received by Org. Dale TIme 
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Memorandum 

Date: 06/10/99 

To: File 

From: Marcia Hilchey 

Subject: lnorgaruc Data Review and Validation 
Site: 09 RadVCM 
ARlCOC: 601667 
Case: 7215.2207 
Laboratory: GEL 
SDG: 9903662 

See attached Data Assessment Summary Fonns for supporting documentation On the data review and 
validation. 

Summan' 

All samples were prepared and analyzed with accepted procedures and with specified methods (lCP AES 
EPA601O, ICPMS EPA6020, CVAA EPA7470). All components were successfully analyzed. 

Qualifications were applied to CV AA sample results due to lack of matrix spike sample analysis. 

Qualifications were applied to ICP sample results due 10 blank contamination, failure to meet LCS 
acceptance criteria, and failure to meet matrix spike acceptance criteria. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration met QC acceptance criteria for all methods. 

Method blanks and equipment blanks were free of target analytes above reporting limits in all methods. 

The aqueous sample contained several anaI)1eS at <5X the value of the continuing calibration blanks. The 
continuing calibration blanks also had negative values for several anaI)1es. Affected results were JB3 and 
UJB3 qualified. See inorgaruc Sample Findings SummaI}, for further qualification information. 

Severa] soil samples contained antimony at <5X the value of the calibration blank. No further 
qualifications were applied (see Matrix Spike section below). 

Matrix Spike Analvsis 

No soil matrix spike sample was analyzed for this SDG for mercury. All non-detect sample results were 
UJA2 qualified. 



Thc soil MS recovcry was low for antimony. Positi,·c sample rcsults werc JA.2 qualified. Non-dctccts 
were UJA1 qualified. 

With the cxception of uranium. no aqueous matrix spike samples were analyzed with this SDG. All non
detect aqueous sample results were UJA2 qualified. positive results were JA.2 qualified. No further 
qualifications were applied to aqueous copper and potassium results (see Blank section above). 

The aqueous uranium MS sample met acceptance criteria 

Laboraton' ControllLaboraton' Control Duplicate Samples 

The LCSILCSD samples met QC acceptance criteria with the exception of soil uranium. All positive soil 
uranium results were JA qualified. 

ICP Interference check sample aCS) Anah'sis 

The ICS met all QC acceptance criteria. 

Laboraton' Replicate Anah'sis 

No replicate samples were analyzed for either metals method. MSD results were used to assess laboratory 
precision. 

The soil MSD RPD was high for barium. Soil barium results were JA qualified. All other soil MSD 
RPDs met acceptance criteria 

With the exception of uranium, no aqueous MSD samples were analyzed with this SDG. No further 
qualifications were applied (see Matrix Spike section above). 

Other QC 

Serial dilution was performed for one sample with this SDG. All acceptance criteria were met. 

No field duplicate samples were submitted with this SDG. 

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: 06/10/99 

To: . File 

From: tvtarcia Hilchey 

Subject: Organic Data Review and Validation 
Site: 09 Rad VCM 
ARlCOC: 601667 
Case: 7215.2207 
Laboratory: GEL 
SDG: 9903662 

See 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 with speCified methods (VOC 
EPA8260, SVOC EP A8270). All compounds were successfully analyzed. 

Qualifications were applied to VOC sample data due to failure to meet calibration acceptance criteria. 

Qualifications were applied to SVOC sample data due to failure to meet MSIMSD acceptance criteria. 

Holding Times 

The samples were analyzed ~ithin the prescribed holding times. 

Calibration 

Initial and continuing calibration met acceptance criteria for the SVOC method. 

The CCVs associated with all soil samples had high RPD for bromo methane and carbon tetrachloride. 
Additionally, the CCV associated with samples 9903662-04,-06,-08,-10 ,and 12 had high RPD for 1,2-
dichloroethane. See anached organic Sample Findings Summary for qualification information. 

No target analytes were detected above the reporting limit in the SVOC method blanks. 

The VOC soil method blank contained acetone at 6.9 uglkg. The samples were all non-detect for acetone. 
No qualifications were applied. 

No target analytes were detected in any equipment or trip blankds. 

Surrogates 

All surrogate recoveries met acceptance criteria for both methods. 



Matrix SpikefMatrix Spike Duplicates (MSfMSD) 

Matrix spike sample analysis for soil VOC and SVOC met acceptance criteria. 

The aqueous SVOC MSIMSD recoveries were low for several analytes. The LCS recoveries for these 
analytes were acceptable. All aqueous sample results for analytes associated with the failed MSI1v1SDs 
were UJ qualified. 

No aqueous VOC MSIMSD samples were analyzed from this SDG. No qualifications were applied. 

Internal Standards 

All internal standard QC acceptance criteria were met for both methods. 

Laboratorv Control SamplelLaboratorv Control Sample Duplicate (LCSILCSD) 

All soil SVOC and VOC LCSILCSD samples met all acceptance criteria. 

The aqueous VOC LCSD sample was analyzed with another SDG. The LCS with this SDG met 
acceptance criteria. No sample results were qualified. 

The soil SVOC LCS recovery was low for 1,2,4-trichlorobenzene. No further qualifications were applied 
(see Matrix Spike section above). 

Other OC 

No field duplicate samples were subntitted with this SDG. No qualifications were applied. 

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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X-l6 - MClhod 8260 

'/PIWJECT: oq ({qcl VCm ARCOC II: 601667 c;~. 
ORATORY: _-L.UoC:< ........ I.~ ____ LABORATORY ~EPORT II: q C,036C ~ :3 / ( 3 --'---'--=--'~~=--

GCIMS Min I C.lib Calib CCV Method LCS LCSn LCS 
Ill' nlercepl RI' RSD/R' HI'D Blks RPD 

Name CAS /I I>.o~ ·<20~./0.99 '<20~. 

1.1, 174-87-3 1010 
" 174-83-9 10 10 

".1.3-Jid,lo,op,opcne 110061-01·~ 10.20 

n/~---------------~7 
MS MSD MS I Field Oup Eq. !:,i~ 

R PO R I'D Blks lHU 

j", , •• , 1I""i~, .. :·' ··"'19;01i.6" ••• rr'10:3Q.\\) '\i.r. i'~":'+:::" ., •.... : ·'~rT2:1:(}: l:mm'IE :dim> .::.,. '. 

"./1>-1' :10llB:~ '().I() 
I' ,r·1~·2~·2 ;O,((l 
1·It\(thyl·2 ,!08.\0-\ :O,!(j 

F. ..... 1100.41·4 10.10 
>,)'/("e 1100·42.S 10.30 

J. ,I",n. 

V,(1V! g~e.r<.lt<!.- 10'1<))'-'1 -

::: . '~:.:. :.:.' '::. ':', :::, , ... : ..... 

"umtlE" .':. 

----------------r------+---+----+----+-----1----I----r-~---_r--;_~I--_;--_+----t--I---I---I---1----1 

,IIJ11Cllls: 

VIEWED BY DATE: _6.~~'--~_L...e_,L_7-_-



..... I Il,~ \J1\ht''''IL;'); I-age J. III J. 

Wi - MClhod 8260 

IPROJECT: 
ORATORY: 

o Cf ffocft/CI"1 ARCOC #: -,b<.L::a~Y,-"C"-,,G~7_--=....,,-------..~O~1-~' _ 
C£( LABORATORY REPORT #: _-L-f....LZ ..... Q"-'.J~b6""-"'<.~ __ 

'gale R ecovery an d I nlerna IS landard Olllliers 
~lIp!e SMC I SMC2 SMC3 IS I-area IS I-RT IS 2-area IS 2-RT IS 3- area IS 3- RT 

......-
",-

V 
/" 

-----
-= I: 4-Bromofluorobenzene 
-= 2: 1.2-Dichloroelhane-d4 
= 3: Tolllene-d8 

,llIIenls: 

.r J 

rJ. '<...., 

---
-------~ 

----

IS I: Bromochloromelhane 
IS 2: 1.4-Difluorobenzene 
IS ]: Chlorobenzene-d5 

----l---' ---./' 
..-------------

---~ --
-----,-



,El\lI-VOLATILE OHCANICS: Page 1 of 3 
,W-846 - Melhod 8270 

;ITEIPROJECT: OC[ tfod Vern ARCOC #: GO 1'6 7 ..sQI ! 
.A nORA TORY: _C'-=J£""-=L ____ LABORATORY REPORT #: ---,9~9,---,-OL.<3=(.OLJb""'-I.2 __ _ 

IS BNA CAS 1/ NAME Min RF 
C.lib C,lib CCV Melhod LCS fuid E Field 

Inlereepl RF RSD 1 R' RrD Diu LeS LCSD RrD MS MSD IMS RrD nup BIt Ulb 
_1 ___ ' ___ + _____________ , _____ +-_~--~--~--_+---~~--+__+--~-~~-t~R~I'D~I ___ ~--+-~I------

I>.o~ <20%/0.99 1<200/. 

A Ilos-9~-2 1 Phenol o.so = liN i 111-44-4 his(2-Chloroelhyl)c1her 1070 

A ,9~-~7-S 12-... "" lUI ,,,,,UI 10.80 ./ ...--...-- _ .,/ 

ON IIOS-60-1 Ibis(2~hlUlul>' 'I'Y'JCUler 10.01 

A II 14- 1060 

Iss; I-~ '~i"ul'"""ul 10.10 

1 A 110~-67-9 12," ~ 1020 

1~.~O~N+11I~11~.91~1.~II~bis(2_(''''·_''''IUI __ ''_''U~AlY~}ln __ cmw __ e~I.0 __ .30 __ ~-+ __ +-~~~-4 __ ~~~+--+ __ -r __ r-~ __ ~ ___ ~ ___ I_~~~ ___ I. ___ II __ 
1 A! 120·S)·2 h d_n 10 
~~~~~~42~~~~---~~--~-+--~-~I~~-4--~~4-+-~--~~r-~--~----~---I-~'I---11---I----~ 

ON ! 120-82·1 11,2,4; "lUI UU"ULelle 10. ,/ 

191.20.) IN,phll,.,ene 10.70 

2 ON 1106-47-8 14-....... 'Iine 10.01 

2 ON 181-68.) IIcxa<IIIUI " • .t;.n. 10.01 

2 A 1~9.~0.7 14.Ch,oro-) '" 10.20 1.-

~ 1_..!.A~18~8~-0~6'2JI2~,4,6;~~~_~10~.2°-l.-!~.-l~-h-+--J,~l--vI-l--+--l-__ l_I __ I __ I_-I_-J~I-__ -1-

A 195.95-4 12,4,~-TI 10.20 V,''' 
Comments: 

ItEVIEWED B~~ --======== 



) W II'll> - MCIIIO(J IIlllJ 

~ITEIPROJECT: ocr tforJVCd11 ARCOC II: 00/66 Z -Sol I 
.AllORATORY: WL LAllORATORY REPORT II: ?zoORt,2. 

IS UNA CAS /I NAME Min RF 

IlN 131·11·3 Ini' .Iate 10, 

IlN 120S.96.S 1090 

1606.20.2 12,'; ., 1020 

199'()9.2 J·N 10' II 

liN 183.32.9 Acenaphthene 10 

C.lih 
Intercept RI' 

C.lib 
RSD/R' 

CCV Method 
RrI> IlIb 

>.O~ 1<20% I 0.99 <20% 

/ .; .I .I 

LCS . no> Field 
LCS LCSD RPD MS MSD MS R ... , DUJI 

RI'I) 

-
II 14.NitIOl'henol 10 II I ~~,L ,/,/ ....... ...... ..... 1-

IlN 1700~.72.3 14.c~ 'I'"e IWICT 10.40 

liN 186.73 I Fluorene 1090 

BNII00'()1.6 14.Nitrollniline '001 

A IH4.n.1 14.6.Dinit.o ~2·""u"'I"'.'" 10.01 

IN'S6.)0-6 IN.Nit 1(1) 10.'1 

Eq. Field 
DIu Dlb 

_~~~II~.I~+~~luUI.= .. c~"c _________ rI0~, .. 7~0-+ __ +-+-~ __ ~_+~-+-+-4--+--4---I--I---~--1---'-r-f------I---I--
IS6 Ir .. I • .,nl. 10.01 

_t_B~N~ls~4 .. 7~4.2-+ID~i",,=, .. b=,,'~u"'n==h'h.='·'·~-----1120~)J~-+--+-+-~--~-~~-+-+~--+-~--+--+--+---~---i-r-t---t----I-~I __ 
liN /206.44.0 I FluuJOIII"c"c 10.60 

- BN 1129'()0.0 I Pyrene 10.60 

~_B~N~ls~~.6S:--~·1+IB='.,~1~,,~== ____ -+10~0)J~-+ __ +-+-~~~-+~~-+-+~--+-~--+--+--+----I----I-t-f---I---I-----
~~B~NI9~1.94 .. 1~13~,)·~"====~ __ ~10.~0)J __ +-4.~~/~~~13~~I~.iYr~+-~-+~--~~---I---I-~jl---II--------

BN b6.~~.) 1 Benzo(. lo.so II 111, J ' 

ommen Is: 



~EMI-VOLATILE OHGANICS: Page 3 of 3 
;W 84t'i - Melhod 8270 

;ITEIPROJECT: ________ ARCOC II: _____________ _ 
.AI30RATORY: LABORATORY REPORT II: _______ _ 

Calib C.lib CCV Method 
IS UNA CAS II NAME Min RF Intercept LCS LCSD 

RF RSf)/R' RPD Dlks 

, ON 218-01-9 Chrysene 0.70 

ON 117·81·7 his(2-Ethylhexyl)l'hthaIBte 0.01 

BN 117·84-0 Di -n -oct ylphU,alate 0.01 

BN 20H9-2 IJe"zo(b )nuol lI,tJ,."e 0.70 

UN 207.08·9 nenzo(k )nuorllltJ,ene 0.70 

BN ~0-31·8 Ilenzo(a)pyrene 0.70 

IlN 19)·)9·S In<.leno( 1,2,).cd)pyrene O.~O 

, ON H·70·) Dibenz(a,h)anthncene 0.40 

, UN 191·24·2 Oenzo(g, h. j )perylene O.jO 

"5'. fS'-O b LOJ:L c..v.-d 
/110 -S-I· ~ L.",. '" l .. ( ",IUJho / -

'lllrrogale R 0 r ecovery ullers 

Sample SMCI SMC2 SMCl SMC4 SMC~ 

tfJ/L- -=------I--' -
;MC I: Niltobenzene-dS (ON) 
';~IC 4: Ph.,,01·d5 (A) 

SMC 2: 2·F1uorobjph~yl (DN) 
SMC ~: 2·Fluorophenol (A) 

.; M C 7: 2·2 -Chlorophenol·d4 (A) SMC 8: 1,2·Dichlorobenzene-d4 (ON) 

Inlernal Slandard OUlliers 

Sa n1jJl e IS I·area IS I·RT 

-----
IS I: 1,4.Dichlorobenzene-d4 (DN) 
IS 4: "henltJllene·dIO (DN) 

IS 2·uea IS2·RT IS 3·ar •• 

~ 

ft!..!:-~ 

IS 2: Naphthal.ne·dS (BN) 
IS 5: ClllYsene·dl2 (BN) 

>.OJ <20%/0.99 <20% 

/ .; .I -v' 

L,.... 

{4. l 

~ -" 

SMC6 SMC7 SMC8 

SMC 1: p-Terphenyl-d14 (IlN) 
SMC 6: 2,4,6·Tribromophenol (A) 

J 

i.--

Comments: 

IS1·RT IS 4·arca IS 4·RT IS 5-ar.a IS ~-RT 

IS 3: Ac.naphth.n.·~IO (~N) 
IS 6: P~rylene·d 12 (BN) 

Is 6-area 

LCS 
Fitld 

E'I. Fitl<.l 
MS MSD MS RPf) I>up 

RPD 
RI'D 

Ulks !llks 
--f-

./ 
--i-

---. 
i-

--r-
- --
--i-

--,---

:....:l:::::: --------

IS6-RT 



':/\1I-VOLATILE OnGANICS: Page I of 3 
V-IW; - Method 8270 

TE/PROJECT: ()q ((Qc!(/C/Yl AHCOC #: hOlt' 7 q~ , 
\HORATORY: G£., (. LABORATORY REPORT #: ~oJI£ 

IlNA CAS II NAME Min RF 
C.lib 

Inlercept RF 
C.lib 

RSD I R' 
CCV Method LCS LCSD LCS MS 
RPD Blks RPO 

BN 1111-44-4 Ibis(2-ChloroClnYI)elher 10.70 i)( 

!95-4: 12-MeUlYlpllcnol 10. 
IlN 1108-60-1 bis(2 .... 'v", OVI ylltlhcr 10.01 

A 188-75-5 h.... 10.1 

A 11)5 57-9 12,4-IJ,mclhylphcnol 10.20 

IlN 1111-91-1 Ibis(2 , .. " .,. 10 30 

A 1110-83-2 i2,4-0'CIlIUlUI'IlCIlU ~0.20 

_ UN II 1I,2,4-T,' 10.10 

UN 191.20.J INaphthalene 10,70 

liN 1106-47.8 I-Cluv .:1:, 10.0 

UN 187-68.] .. ':. 10.01 

A 159.50- Iq·Chlu" .. 3 10.10 

Field Eq Field 
MSD MS RPD [)ul' nl~ U1ks 

RPn 

_1_~1l1~NI~91\~.5S7~7-6~~ll-~"="'J"~IYf'W="~n' ...... ~lcnc ____ -+IO~.40 __ 4--4~~~ __ ~~_~ __ r-+-~-+ __ ~-1 __ ;-__ r-__ r-__ I-t_I_-r_1 ___ 1 ___ 1 __ 

-1-"":': III.:..:-JNI~77-4.:-.77-4~~I\I~exach::...:'lo~rocyc_ •• u:.....I'I'. __ ..... u; __ .. ,, __ +10_.0 __ 1--j._-f--f--f--l_-f-_ ...... 3L"S"','+. ··l.,--t--+--+---ll---t--+---+---I--I-I- -t--I--I--I

~_~A~I==88~6=-.2~121l,4~,6:,,=,.~.~~ __ ~10::...:)1~0~ __ 4r4_~~4r-4-~V+-17-r-1---r--f--+-~r---t---1-4-I-~~I-----I--
A 195.95-4 12.4,5.T"cIUUlUI'"CIU 10.20 • ,1/ \ V V 

Comments: 

ItEVIEWEOBY:....~~ .-



El\lI-VOLATILE OnGANICS: Pagc 2 of 3 
\V 1146 - MClhod 8270 

ITEfPROJECT: Oq r?acI6 UlnARCOC #: ~'-""Qe.-LI ....... '-=b--L.Z_--:::-::;---:-q.-':-c::t.&r-::-c __ 
ABORATORY: C--E l LABORATORY REPORT #: --L9_9L-o=-=::~~J:""--,<-,,,,"--__ 

IlNA CAS /I NAME Min RF 
Calib 

Intercept R F 
Calib CCV Method 

RSJ) 1 R' RPD Dlh 
LCS 

LCS LCSD RPD MS 

1>.05 1<20%/0.99 <20% 

liN 91·58·1 l-Chlorona,)hll).lene 0.80 v ./ ,/ ,/ 

BN 188.14.4 12.Nitroaniline 1001 

ON 11l1.11.3 "1 10.01 

fiN 1208.96.8 I A 10 

BN 1606.20.2 12.6.u .... u JOU'U." 10.20 

199'()9.2 "iitwani"ne 10.01 

IlN IS3.32.9Acenaphthene 10.90 ./ 

Field 
MSD I MS tPO Oup Eq. Field 

RI'D nih Dlh 

A 151.28.5 2.4·u""uul"'·" 10.01 3~.2. .i' 

ON 132-64·9 ,C" 'u, 10.80 

'BIT': I i I ~i 4;F:;I2.~:;PI;;jii1j:::''L~);jF'':''m/} I(@ff}n;::'! I :mmm I{mm mm!'?t Immi [,tkt. nml?@Vl%~i 
UN 184-66.2 IU'.U'l'I",,,,llale 10.01 

ON 11005.12-3 14.chl "1 10.40 

UN 186.13.7 I Fluorene '090 "-

II )J 14.Niuu ... il",e 10. )\ J 'f. ~ 

UN 186.30-6 .. Niuu,udi :(1) 10.01 . ./ 

UN 1120-12.7 IA"'''r.~~. 10.70 

UN 186.74.8 , .... ~ 10.01 

UN 184-74.2'~ .Iale 10.01 

UN 1206-44'() 'uu,."'".,,' 10.60 

UN 1129.00.0 I pyrene 10.60 

Cumments: 



.EMI-VOLATILE ORGANICS: .. age J (If 3 
W 846 - Method 8270 

ITEIPROJECT: ___ ---,-_____ ARCOC 1#: a ------------________ ~~Q~tt 
AllORATORY; LADORATORY REPORT II: t 

Calib Cllib CCV Method <; BNA CAS II NAME Min RF Inlercept r..cS r..cSD 
RF RSI) I R' RPD BIb 

-
BN 218·01·9 Chrysene 0.70 -
UN 117·81·1 bis(2· Ethylhe x:yl J"htha 1 at. 0.01 

BN 117·114·0 Di·n-OOylphth.I.le 0.01 

BN 20S·99·1 Denzo(b)nuorllltlJme 0.70 

liN 207-CB·9 flenzo(k )OUOf ant/ume 0.70 

UN SO·3l-11 Benzo(.)pyrene 0.70 

UN 193-39·5 Indeno( 1.2.3-cd)pyrene 0.'0 

UN 53·70·1 Dibcnz(l.h)anlhl'lcene 0.40 

UN 191·24·2 lknzo{g.h,i)perylrne O.SO 

, )-(K"fJ i~." 71"J ,'~ ~l.t'd -
'Cf)~n-" h .. ~ .. "L J:A (" IlJJ 

I 

,urrogale Recovery o r ul lers 
Sample SMCI SMC2 SMC) SMC4 SMC5 

,// -f--
;::. J.-,J--

-------
MC I: Ni!tobenzcnc-<lS (DN) 
MC 4: rhrnol·dS (A) 

SMC 2: l·F1uorobil'hcnyt (ON) 
SMC s: 2·Fluorophenol (A) 

MC 7: 2·2-Chlorophenol.d4 (A) SMC II: l,l·Dichlorobenzene-<l4 (ON) 

nlemal Siandard Outliers 
Sample IS I·area IS '·RT 

/"K 
~ 

-~ 

-----
') I: 1.4-DichIOlobenune-d4 (BN) 
" 4: "hen.lhren.·d I 0 (ON) 

IS 2·ar .. IS 2·RT IS J·area 

-------

IS 2: N.phlhlte"e-<l8 (ON) 
IS 5: Chrysene·dll (ON) 

>.OS <20\'01 0.99 <20% 

./ I ./ ./ 

310 -...... - L...- ./ 

SMC6 SMC7 SMC8 

SMC 1: p-Terphenyl-<l14 (ON) 
SMC 6: 2.4,6-Tribromophenol (A) 

./ 

......... 

Comments: 

..J$. :T Ii) "·are. IS 4·RT 155·are. IS '·RT 

IS 3: Acenaphlhene·dlO (8N) 
IS 6: Pt\1'lene.d 12 (Bl·1) , 

Is 6·ar .. 

.. 
r..cS 

Field 
E'l. Field 

MS MSD MSRPD Dul' RPD 
RI'() nlkJ IlIkJ 

-
----~ 
----i-

f-

r-
h.-

"-

-- -

1---'-

/56·RT 



DATA VALIDATION SUMMARY: 

SITEIPROJECT: 0'9 - / cc(vc J J7 CASE Ii 72 /'), .2 ? 0 Z 
AHCOC II: C:; C.J 1(; 6 Z 

II OF SAMPLES: I 2- MAmlX: _--<-,-'S"-O..;./LI_·!-I _____ _ 
LAB SAMPLE IDs: C.r90.>Z 6- 2 - 0 I t- h,c....... L 2-

lABORATORY: _'-C_--L.L.-_L __ ....,.....-,.,--,--________ _ 
IABORATOR Y REPORT II: __ '.LI_C":L:( (,-,-:'7..;:3,-,-('-,-" 6-'.., _L=--______ _ 

I. 

2. CALIDRA nONS 

3. MEnlOD BLANKS ./ 

4 MSIMSD ./ 

5. LADORATORY 
Cot-.fIROL SAMPLES 

,/ 

6. REPLICATES 

7. SURROGATES 

8. INTERNAL STDS V 

9. TCL COMPOUND 
IDENTIFICA nON 

10. ICP INTERFERENCE 
CIIECK SAMPLE 

II. ICP SERIAL 
DlLlmON 

12, CARRIERLCIIEM 
TRACER 

\3. On-lER QC 

CI IECK MARK ( - ACCEPTABLE 
J - ESTlMA TED 
U - NOT DETECTED 

REVIEWED BY:.7 

./ 

./ 
v' 

/ S 

./ 

./ 

v 
/ 

SIIADED CELLS - NOT APPLICABLE 
UJ - NOT DETECTED, ESTIMATED 
R-UNUSABLE 

,../ 

,./ 

v 

...... 



DATA VALIDATION SUMMARY: 
, {Jj/C0rn 

SITE/PROmCT: CeCA -CX( - /P-CASE II: 72 I )- Z ? 07 
ARCOC II: (, ,-::' ( (;(-, 7 
LAIlORATORY: ~c~. -'-"1_' --=L=----,~_=:_~~-::---------
lAUORATORY REPORT II: __ c7'-I--'-? ..... C"--7~3....::G:...:b--=2 ______ _ 

II OF SAMPLES: ' ~ '1 MATRIX: c,<j'?I ect-t d ';:. 
LAB SAMPLE IDs: 990;$ G{;2 - I ~ r-Iu, a 1(" 

I. V V t/ 

2, CALmRA nONS ./ ./ ~ ....-/ .---

MElllOD DLANKS ./ v" V" JB 
·1 MSIMSD 

S. LADORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

9. 

10, 

II. ICI' SERIAL 
Drr.tJTION 

12. CARRJERlCHEM 
TRACER 
RECOVERIES 

13. onmR QC 

CHECK MARK - ACCEPTABLE 
J - ESllMA TED 
U - NOT DETECTED 

LIJ/12 
./ 

SHADED CELLS - NOT APPLICABLE 
UJ - NOT DETECTED, ESTIMATED 
R-UNUSABLE 

C/ 
DATE: ___ '//;_" ~_c-_??_~/-,,"7 ...... Y<-~_ 

J ~ 

v ......-



Contract Verification Review (CVR) 

Project Leader BYRD Pmject Name CCTA - 09 RAD VCM Case No. 7215.2207 ----------------------------
AR/COC No. 601667 Analytical Lab GEL SDG No. 9903662 ---------------------------- ----------------------------

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

10 A . R nalYSIS equestan d CI' f C lain 0 d R uslo Y ecor d d L I I f an og- n n ormation 
Complete? Resolv 

Item I Yes No If no, explain Yes 
1.1 All items on COC complete - data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for # and types of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 

1.6 lab sample number(s) provided and SNl sample number(s) cross referenced X SAMPLE #045166-003 & 045166-004 
and correct INCORRECTLY REPORTED AS 045166~-003 & 

0451666-004 ON FORM 1 
1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

2. nalyhca a oratory o A I . IL b R eport 
Line Comi>lete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 OC analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
2.5 Detection limits provided; POL and MDl(or IDl}, MDA and lc X 
2.6 OC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA 

(if applicable) reported Rtive Pfo~ded X 
met X 

2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

a a ua Ity va ua Ion 300 t Q J't E r 
Item Yes No If no, Sample 10 No.lFraction(s} and Analysis 

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

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X 1,2,4-TCB RECOVERY LOW FOR SVOC LCS (Aq) 
a) Laboratory control samples accuracy reported and met for all samples URANIUM RECOVERY LOW FOR SOIL LCS/LCD 

b} Surrogate data reported and met for all organic samples analyzed by a gas chromatography X 2 SURROGATES FOR VOC MATRIX SPIKE OUTSIDE RECOVERY 
technique LIMITS 

c) Matrix spike recovery data reported and met X LOW RECOVERY FOR SEVERAL SVOC MS/MSD ANAL YTES (Aq) 

ANTIMONY RECOVERED LOW FOR MS/MSD 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 

b) Matrix spike duplicate RPD data reported and met for all organic samples X 4-NITROPHENOL & PENTACHLOROPHENOL ABOVE RPD LIMITS 

BARIUM & ZINC ABOVE RPD LIMITS 

3.5 Blank data X ZINC DETECTED IN METALS BLANK 
a) Method or reagent blank data reported and met for all samples 

ACETONE DETECTED IN SOIL METHOD BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X SODIUM & ZINC DETECTED IN EQUIPMENT BLANK 

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

3.7 Narrative addresses planchet flaming for gross alpha/beta NA 

3.8 Narrative included, correct, and complete X QC DATA FOR URANIUM (AQUEOUS) DOES NOT SUPPORT 

STATEMENTS IN NARRATIVE 

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

pesticides/PCBs 
.. 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

4.1 GC/MS (8260, 8270, etc) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPlC (8330 and 8010) 

<I) Inili<ll c<llib, <Ilion pi ovidod X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

--~. 

c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

-~.-----

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided NA 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

QC 6020 NARRATIVE INCORRECTLY STATES LCS/LCD RECOVERY WAS LOW 

9903662-01 8270/6010A SNL NUMBER INCORRECT ON FORM 1 AND ANALYTICAL NARRATIVE PAGE 

9903662-02 8260 SNL NUMBER INCORRECT ON FORM 1 

Were deficiencies unresolved? M' Yes o No 

Based on the review, this data package is complete. o Yes fiNO 
If no, provide: nonconformance report or correction request number 2124 and date correction request was submitted: 5-12-99 

Reviewed by: l;,) ~ o".Q.Q Ar .... C' A... (),"' Date: 5-12-99 Closed by: Date: _____ _ 



Internal Lab 
Batch No 

ANAL YSrS REQUEST AND CHAIN OF CUSTODY PAlll: \ VI" ., 

9o,Cl 523 SAR/WR No (CaIl284-SS14forARCOCandSampleNumbers.) AR/COc-1 loOI lo& 1-

Dep'- No.lMail SlOp: "'I >'-1 I II/ff; 

Projeclffask Managcr. ~'1rw I 1·h'UfilH 
Projcci Name: {U;A- Vl - ~PVLM 

Rccord Ccnler Code: £W~~:i~/ Wr-

Logbook Ref No: _ .... ~-""a.--"'O~'>.:., _____ _ 

Service Order No.: _ .c,:o ~]O ____ __ . __ _ 

Location j Tech Area fez).1 1131 

Building Room 

Sample No. - Fraction 

<. - I~ Q q,;I'J U~JE 
D~lc Samplcs Shippcd: -. ---~_---1- -]-l--I--------

_ CarncrlWaybl)I.No.: ---L1---fi- -IO---------~ 
lab Conlacl: _~Ie ~ ___ . ______ _ 

lab Dcslinalion: ___ G:E- L __ _ __ 

SMO Conlacl/Phone: _~'/_~~(- _S''t~ ~ 3-110 __ _ 

Send Repor1 10 SMO ~~ 1.At~\" 

Reference LOV (available at SMO) 

Container 

DatefTime 
Collected 

;'/)-'11 , JJU 

-. J 
, ~o$' 

J 
r~fO 

J 

",,' 

I I 

/ " 1 - 0 0 3 flLt I L- ~ I ~ 
-H,H,H--t--'--t---t---t---t-+~.-+----'--~--II-4-~-+-I----I----'---I--'--l---- ---,I--l----'---t--'---f- - - - - - - - - - --t---

.J 1--H-+hH-'4-(, f--~-f----f-0-+-D+~-'--f----t-__ J-"--__ '---I'----I--+_'_---f __ ---;_-+-_I_+- ----=--~ -I--+--.---+-I--f---I- - ~ - - - - - - - ... '. -- . 

I 7- 0 - 0 0 "> '1\Lf 1-;' -tJ \~ 'I- 'f.- :-:.:-:-:-:-I~-t,..) 
H-1+H---I-I-t-t-I-I-/-"---I-t-----'------'--'---If--t---t--t--t-----:-t----t--t---t--t-II--'--+-+--t--t-+--t~t--/--i---I- - - - - ---

I 1- 0 - \j ~ OO~ \ J"\ ~ ~ '-i 

RMMA DI 0 Sample Tracklng--:-:-~:-:-:':<'·J:--~: M~:lI!:rt::-; 
I.,X:>I Yes No ReI. No_, . - .... - -.,. ',' .' -.-. -.. :--:-<:?J-' -- , .dO.-_':.' Speclallnstructlons/QC Requirements 

Sample DisposalO Return to Client ~ Disposal by lab;:~~lt:r~~~~:~~-r/~fm.:::-~'7_--:-:.'"::~!-_::::~ ~~~ d~:~~Ck~~o~Yes DNo 

Turnaround TimE£] Normal G;J Rush Required Report Dale IS"-V~ 11'r'f" IQG'inils:::'~-":'<~'~:-: ./. 
1-----.-----------,----------,-----,---'--. -----.... ,,'--...;..tt-,.----1- rh- ('/1CJ.f~JJ.IfUt ~'lr~ rv 
Sample J--IN.:uI,amlUJJie'-:-______ l--'S..!1!ilJoILn[gjatur~e~.~-----IJnil .Company/Qrgan- .• ... 't. ~,.... ~ () 
Team .Jl;e tAl/LIEf/Cf4 ~?~ -#-- ~I /p,lo'f/~7Jr·u't-z'f.'t1 -.lvr f';MIl.G'rU:.-H !;tJt 2f.3~ .liIl1-
Members I-=::=-J<-=-_____ I_~~----_I r J (lett!"J4Stii) ~ L( b 0 I {,{" 8' 

Please list as sepalale reporT. 

-:.:. ~.'.:.: .... :,:.:.:.:.:.:. ~.:.' 
••• 4' • ~ ••• ' •••••••••••• 

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

1. Relinquished by ~~ -7 Org_ trt~ LI Date:, - {(rf!L TIme / If Jo4.:!elinquiShed by Org_ Dolo _____ T_ir_no _________ _ 

I. Receiv~h ff:~.s..1I() Org_ r5_r..l-_Dal~/l",7yLTim~/Y.1!?...- 4 __ Rece~ed~~ _____________ ~~~_. ____ D~~o _________ ~~~ _____ _ 

2. Rel\nq~~.L" ~t:~ ~"" 0~)7-:1-D~Ie:J-~/7_:_'lf"-'-eL~-~p 5~R~~in~u~slled by __________________ Or~ ______ ~al~ __ .. ____ TirnO ____ _ 

2_ Recefved by ,.. /',/ Org. Dale Timo 5_ Rcceived by Org_ Oal0 Til110 
-- -- -------------- ------- - ------- -- -

J_ Relinquished by Org_ Date Time 6_ Relinquished by Org. Dato Timo 
------------------------------ - .---- ----- --------------- ----- -----------.-----------
J_ Received by Org. Dale Time 6_ Received by Org. Data Ti,,,o 

WHITE - To_ Accomp!!nv Samples. BLUE- J:~.~~!."g~rX Samples. YELLOW- SMO Suspense Copy PINK- Field Copy 



ANAL Y ~I~ Hl=UUl=~ I AI\lU ~HAII\I Ur \..,u~ I UU • 
SF '!IIIII l:tll) fit !)(i) 
...; .. I"·,·· .. I .... IIII·Ut', •• ,, .. CONTINUATION FORM AR/COC-\ {.,OIf.,~1-

Location I " ,.<"~ .. Tech Arca ~T~{l..=--7'l~' C"=--~ , __ _ 
CliL 

1-~8~ui~ld!!..':in!9....::Q=====-_~Roo~m~=====---.-j ~ .!: .!: .s:; 
CIa. 

Sample No. - Fraction ER Sample ID or 
Sample Location Detail 

Q) Q) 
m 0 

o 
Z 

~ 
Ul 
II: 
W 

DalefTime 
Collecled 

Reference LOV (available at SMO) 

Conlalner g 
CD:::-U CD 

a.~~ Q. III Sample \1. ", Preser- E = - E a. 
Malrix Type Iv/olum.. vative rQ 0 III rQ >

/0,) UlU:E Ull-

Pilrameler & Melhod Requesled I 
1 T I I I I I I 

'A 
\j 
~ 
'> 
'-1\ 

y... 

~ 
'-

~ 
1-

.::!' 

~ --
" ~ ~ 

-J 

~ 

.,L. 

;( 

~ 
'> 

'/... 

Lab 
Sample 

ID 

--1--1--+--+- - -----

1-1- -I:-I--I-~-I--I-~I--------~---'---I------f----f----I---I---t---1---1- ---1--4--\--1-L- - - ~ 

--I-------I----I----I----I----t--~I_-t--I- -1- - - -1- - --1"';"":"';";-

~~-+-+~~+-+_~~-----------~--4__4--------~----~---~--_4----4_--4_--+_~_4--+_4__+--~~-f--------

WHITE - To Accompany Samples, 
I ahnrolnn, r.rv"'lH 

BLUE- To Accomoanv Samples. 
[loh Irn In ~lA("\ 

:-:. 

YELLOW- SMO Suspense Copy PINK- Field Copy 



DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

January 31, 2000 

File 

Kenneth Salaz ~ 
/q 

Radiological Data Review/~md Validation 
103-Central Coyote Site ~s, ARCOC #602866, 
Project/Task No. 7215.02.02.08 

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 
method: EPA906.0 (Tritium). No problems were identified with the data package that 
result in the qualification of data. 

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

Holding Times 

All samples were analyzed within the prescribed holding times. 

Calibration 

No calibration data were provided. However, the case narrative stated that the 
instrument was properly calibrated. 

Blanks 

No target analytes were detected in the method blanks. 

Matrix Spike (MS) Analysis 

The MS met QC acceptance criteria. 

Laboratory Control Sample (LCS) 

The LCS met QC acceptance criteria. 



Replicates 

The replicate analysis met OC acceptance criteria. 

Tracer Recoveries 

No tracer was required for this method. 

Negative Bias 

All results met negative bias OC acceptance criteria. 

Other QC 

Two field duplicates were submitted on the ARCOC. All replicate error ratios (RERs) 
were < 1. No target analytes were detected in the equipment blank (EB). No field 
blank (FB) was 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. 



Sample Findings Summary 

ARlCoc: be);). 86 b 

ER Sample ID Analysis DV Qualifiers Comments 

;Va J) 0\-\- CA.. Vef'e. Q\.A.GlI· -\,'eJ., 

DO\(A ctre, Cl l--. <.-e.J) 1- Cit ~ Ie... 

Qc MC.-a. S lAre~ c.c.PPeo.< .~ ~ acle.q lAc.\.' e., , '" 

ER Sample ID - This value is located on the ARlChain of Custody. 

Anal)'sis - Use valid test methods provided below or if the result applies to an individual analyte within a test method. use the CAS number from the analytical data sheet. 

()V 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 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 appropriate, needs modification because of an ullusual circulllstance. or additional 
clarification is warranted. 

Test Methotls - Anions_CE. EPA60IO, EPA6020. EPA74701l, EPAROISI3, EPARORI. EPAR260. EPA8260-MJ. EPAR270,IIAC"_.ALK, IIAC"._ NOl. IIAC".NOl, 
MEKC_HE. PCBRISC 

Dale: I/JI/OC 

13-2 



Data Validation Summary 

Site/Project: IO~-~\'..:.\ LotJk S,"-- (.S Projectffosk II: J)./£ 0).0;1, OS II of Samples: __ ....:.('11..-____ Matrix: I L. La ........ ' / lj 5:/. I 
.....!....Ll'(~f I 

A1UCOC II: be)) rs b (, Laboratory Sample IDs: q ~ ( UJ 0 CJ () 5~ I/l$OP~ 0/ t -u) L -U ~ :<J ~ 'UJ ~ 

Laboratory: _-=:::6c..t:=--=L=--_____________________ _ 

Laboratory Report II: __ c:...(Cj.!..!.I.:::O~7...::()~C('__ _______________ _ 

2. Calibrations v 
J. Method Blanks 

4. MSIMSD 

5. laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCl Compound Identification 

10. ICP Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. Other QC L-______________________ i-______ L-______ L-____ ~ ______ _L __ ~ __ ~ ______ ~ ______ ~ ____ ~ _______ l _____ _ 

.I 

\I 

11.1 

H 

Estimated 

Not Detected 

Not I )cteclcd, Estimatcd 

I ),,"sahle 

('hcl" ('J\ 

Shadc:d Cells 

Acceptahle 

Not Applicahlc (also "NA") 

Nt' Nol I'lovided 

(lIhl'l 



Radiochemistry 
SiteJJ'rojecl 103 -(e-\-I\\\ G:,to\i!~;1t It AR/COC #: _--"w~).::....:~~6'-..:~~ _____ _ Laboratory Sample IDs: Q1tO'709-cJl,-01,-03, -0'-1 

Laboratory 6 t: (., Laborntory Report #: qCI /0 '7 0 Cf 

Methods E{\A<W(.,Q 

# or Samplcs ___ L\'--___ Mlltrix: SJ); I 

::: .: .. :. 

UAl1alyte> Melhod 
Dlanlu 

... ,. . .... 

Criteria U 
113 
U-238 
U-234 
U-235/-236 
Th-232 
TI,-228 
111-230 
Pu-239/-240 
Gross Alpha 
Nonvolatile Octa 

Ro-226 
Ru-28 
Ni-63 
GununB Sllec. Am-241 
Gummo Spec. Cs- 137 
Gamma Spec. Co-60 

Parameter Method 

Iso-U Alpha spec. 
Iso-PII Alpha spec. 
Iso-Th A!pha spec. 
Am-241 Alpha spec. 
Sr-90 Beta 
Ni-63 Bela 
Ra-226 Dealllinalioll 
Ra-22() ~Jlha seec. 
Ra-228 Gamma spec. 

LCS MS 

20~ 25% 

Rep 
RER 

<\.O 

Typlpal Tracer < 
U-2J2 
Pu-242 
Th-229 
Am-242 
Y ingrowth 
NA 
NA 
Ba-l33 or Ra-225 
Bo-I)) 

EquIp, 
Blanks 

U 
,j 

DUJl. 
RER 
<\.o 
\./ 

.. ·Typlb~IG~rrl¢t 
NA 
NA 
NA 
NA 
NA 
Ni by ICP 
NA 
NA 
NA 

Gamllla spec. LCS conlains: Am-241, Cs-137, and Co-60 

Balch lis: I ('13l~;2 

Isotope Isrrrace 

u 50-lOS 

It 1/\ \ 

Comments: 
(j)Ah f'~s....t. ...... ,\-k.J o~ .M.. c...Oc. 

Q1.,4j~\.J-.."-(j ~v;"e.,I~r}l.,j- ~~(Ot. 

B-I(, 

Sample 
ID 

Isolope ISrTrace 

50-\05 



Radiochemistry 
Site/ProjectlDJ -0:. .... \'-«\ Cc)l9k- ~;k- {;~ ARiCOC II: _-=b--=O'--'J'---'-L8'-=.b-=b ______ _ 

Laboratory ,,~t{t6 (! ). 'is 6 t. Gf;-L Lahoratory Report II: 11 {070 7 
Laboratory Sample IDs: _-,'1L....!..1.!.-1 ()"-'.7_0_L.L--_O.=--~S~-___________ _ 

MelllOds: ~(?A~O"'-_________________ _ 

II of Samples: __ -,-I ____ Matrix: __ ~'4-'I'-"\4. .... .;w""."" ..... :J.(--------_ Batch lis: _...L1..l.!6..!.1....L3~6..L/6~ ________________ _ 

: 

'Analyte 
Method 

:,,:' .. ,: Dlanks 

Criteria U 

113 \/ 
1J-238 

lJ-2J4 

U-235/-2J6 

nl-232 

\l1-228 

nl-230 

1'11-239/-240 
G ross A I pha 
Nonvolatile Beta 

Ru-226 

Ro-28 

Ni-63 

Gamma Spec. Am-241 

Galllmo S~ec. Cs-I J 7 

Gamma Spec Co-60 

Parameter Method 

Iso-U Alpha spec. 

Iso-P" Alpha spec. 
Iso-Th Alpha spec. 
Arn-24 I Alpha spec. 
Sr-90 [lela 
Ni-63 13ela 
Ra-226 Dealllinalion 
Ra-226 _~~JJha spec. 
Ra-228 Gamma spec. 

:;:"ii.:'imw'Ti"""'lg:.~,t~m~TI~:!:.m:j::::'W""":'""',,' :.',:.: .:.. ' .. ',:, .,..: .• '.. . .•..•.••• : •.••• '··::·:'.':""'i:, •• !:::::k::l!.!::::::.QI',U::::::n::'"ii."/::H'·::;Y::::::::,:':::U:·,,, <H":' ;. 
(j) 

Rep ElJllilfY 
Field 

LCS MS 0111'. 
RER llIanks RER 

20% 25% <\.O U <1.0 
V v~ (1/11, (V7~ Nit 

--

TypIcal Tr;lcer ,.Typlp;ilCarrler: 
U-232 NA 
Pu-242 NA 
Th-229 NA 
Am-242 NA 
Y ingrowth NA 
NA Ni by ICP 
NA NA 
13a-l33 or Ra-22S NA 
13a-\33 NA 

Field <Y Sample Sample 
Isotope ISrrrace Isotope ISrrrare 

Dlanlu ID ID 

U 50-\05 50-\05 

AlA.. 1'''--lVI, f\." 

"" "'" 
"'" " .......... 

""" ""'-
'" ""-

'" '" '" "-

'" '" ....... 

Comments: 

W,IIAS ~ repllUl'k.. - .. I}l(.~ pif\or~ 0 ..... Q SO."-r~ ·V-v ..... t)....{.yW- ~I)G 
Q) Sc..-r~ ;~ a.", f:.~. 
(j)N,;, 1,,-,u .rc...c ..... voc.J ~rl't-i~ ~~L.:.cl. 

* 5 ................. "'1 

-'>AII Qc- c:.".;kr,-a. ~ .......... \, ;Vu cl"k. vuc-<-. tu.:.I,r.t_~. 

Gamma spec. LCS conlains: Am-241. Cs-137, and Co-6O Reviewed Ry: ~ 

13-10 



~1 ~i$r 
Contract Verification Review (CVR) / p.dU ---:::: 

Project leader ~BYR..:..:.....:.::...D __________ _ Project Name 1 03-CENTRAl COYOTE &~ Case No. _72_15~0:..::2:..:...-,-02:::...:..::0:..::8 _____ _ 

ARICOC No. _6=-0::..:2::..:8:.:6:.:6~ ________ _ Analytical lab --=G=E=.l __________ _ SDG No. 9910709 

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 

1/ ~~e Com Jlete? Resolved? 
o. 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 SAMPLE TEAM MEMBER ENTERED X X 

INCORRECT "RELINQUISHED BY" DATE 

1.6 lab sample number(s) provided and SNl sample number(s) cross X ~ .fAr; jU$r A f'PD/U!( UJ(UrreJ "'1" 111M (.PDt:,s. 

referenced and correct u/LEAtJ. "," uJUW t»r(ep 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

2 0 Analytical Laboratory Report 

Line ComJlete? Resolved? 

No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, lCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
2.5 Detection limits provided; PQl and MDl(or IDL), MDA and l, X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X. 
2.8 Data reported in appropriate units and using correct Significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

3.0 Data Quality Evaluation 

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

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

3.2 Quantitation limit met for all samples X 

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

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

c) Matrix spike recovery data reported and met X 

3.4 Precision X 
a) Replicate sample precision reported and met for all inorganic and 

radiochemistry samples 

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

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

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

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"-analyte found X 
in method blank above the MOL .for organic or above the pal for inorganic; "U"-
analyte undetected (results are below the MOL, 10l, or MOA (radiochemical»; 
"W-analysis done beyond t~~_ holding ti!'l1_~ _ 

3.7 Narrative addresses planchet flaming (or gross alpha/beta NA 

3.8 Narrative included, correct, and complete X 

,. 

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

1 and pesticides/PCBs 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 

Item Yes No Comments 

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

a) 12-hour tune check provided NA 

b) Initial calibration provided NA 

c) Continuing calibration provided NA 

d) Internal standard performance data provided NA 

e) Instrument run logs provided NA 

4.2 GC/HPLC (8330 and 8010) 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) Instrument run logs provided NA 

4.3 Inorganics (metals) 

a) Initial calibration provided NA 

b) Continuing calibration provided NA 

c) ICP interference check sample data provided NA 

d) ICP serial dilution provided NA 

e) Instrument run logs provided NA 

4.4 Radiochemistry 

a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

Were deficiencies unresolved? o Yes 

Based on the review, this data package is complete. ~es ONo 

If no, provide: nonconformance report or correction request number ____ and date correction request was submitled: _____ _ 

Reviewed by: \ N. ~ aS2 ~ ;, A . Date: 11-22-99 Closed by: ________ Date: _____ _ 



-..., 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE _1_Of-.-L 

Sf tOOl .;IIC 15'iI Balch No - () 0 'J... J L g SAR/WR No (CsIl2B4-55t4 for A RCOC and Sample Numbers.) AR/COc-1 6.() Jewf:, 
r" ......... """ .• ~,,--.-::.~~~--I~-~:====-1~~iF~----.::..:..======:E-~;;;-::--:;:;~;:;;;-:~:"Ri\;::::::;:::-~~-::;r;;;:-Aj?-.:..:.:.==::...::===~=====:;----

[gll'l I tfe> . .10- 20.:. "I 8MO USE I~\ CoolradNo·:A. -2"1RoAI P M h I 
Oepl. No.lMBiI Slop: --------I-!Q---~ -- • D~leCSamp('es ShIPNPed: -~--=j·'7-:-b.I--· n~.--. --.. ; Case No .11J! ot.ct.oa of./ s,rsme/'er& I ell Od, Req,ueS,led I 

ProjeclfTask Manager: ._f£1~lf,!l/l€T"~J!_____ .~lIip,r WaytJiJI .. D·; .~. -•• 7 .... C-ir..;;t....tL '--.d.....,.... ___ -,' ~ ~. ./.;1k,J...__ I 
ProJect Name: .t!:..fA ._~~-,:~ IJ~~. __ .__ . lab Contact: .. _'Yle_~""L ___ ~____ SMOAuthor --- A.. fl' 

Record Cenler Code: f;a...ll~1:_'iIJ!J /._·pt;·T... lab Oeslll1[1l1on: . ~~l- C~fI£c,tA:o.,J. .._ Bill 10: Sandia Nallona~raIOl~s 
Loghook Ref No: Oft'l __ . ___ . SMO ConlacliPhone: SAL .... \ I (~1>~) e~l(- -gIlD Supp/iel Servk:6s 

/. SrU '" e. Department 
SeNlee Order No.: c:Fo ~ ~{1}(.J)'!::f)J.C!fJ) _ Send RepOIllo SMO SUe ( .:f€fJS,6 r-{ PO. Box 5800 MS0154 

Location J lechArea ___ ~ ___ _ Reference LOV (available at SMO) 

qq 107 

IJ/I 01 u: A & c 
1 __ ~Bu~iI~~~~~~~===-__ ~R~oom~~=======-~ g ~ 

J ER Sample 10 or 'en a. 
S »ple No .• Fraction Sample Location Detail (lJ (lJ 

ID a 

Conlalner 

-
Org. Dale Time 

---------.---~- .. --- .. -

Org. Dale Time 
~ - '~---'. 

Org. Dalo limo 

Time 

Dale 1 j"10 
.. 

Time 3. Received by Olg. Da'e 6. ReceIved by O.g Dlllo limo 
L-__ -=-_____ --:-____ ::-;--___ -----::---:----------:--:-----'-------------------------. __ . _______ ~. ____ ~_._~ __ 
WHITE· To Accomp\lny Samples, BlUE- ;r,~.J\~!:r'prrx Samples. YEllOW- SMO Suspense Copy PlflK- riell! Copy 



MEMORANDUM 

DATE: June 1,2000 

TO: File 

FROM: Kevin Lambert~ 

SUBJECT: Organic Data Review and Validation 
Site 9, ARCOC No. 603273, and ProjectfTask No. 7215.02.02.08 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified 
method (HE - EPA8330). Problems were identified with the data package that 
result in the Qualification of data. 

1. For soil samples, the matrix spike (MS) and matrix spike duplicate (MSD) 
percent recovery (%R) for HMX were less than {<} the lower acceptance limit 
(74 %). The poor recovery is suspected to result from matrix interference. All 
detects for HMX (i.e., all samples) will be qualified "J, A2." 

2. The confirmation analysis relative percent difference (RPD) was greater than (» 

25% but < 75% for 1 ,3,5-trinitrobenzene (34%) in sample 25279-005 and for 
4-amino-2, 6-dinitrotoluene (30%) in sample 25279-007. In accordance with 
guidance the highest detect will be reported and qualified" J." The highest 
detect for sample 25279-005 is on the primary column (137 ug/kg) and for 
sample 25279-007 it is on the secondary column (140 ug/kg). 

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. 

Calibration 

The initial and continuing calibration data met OC acceptance criteria. 

Blanks 

No target analytes were detected in the method blanks: 



Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

The MS/MSD met OC acceptance criteria except as noted above in the summary 
section. 

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

For soil samples, the LCS/LCSD met OC acceptance criteria. For the equipment 
blank (EB), the LCS %R for nitrobenzene was slightly> the upper acceptance limit 
(110%) and for tetryl was < the lower acceptance limit (35%). The LCSD %R and 
LCS/LCSD RPD met OC acceptance criteria. Sample results are non-detect; no data 
were qualified. 

Surrogates 

The surrogate recoveries met OC acceptance criteria. 

Confirmation 

The confirmation analysis met OC acceptance criteria except as noted above in the 
summary section. No confirmation analysis was necessary for the EB. 

Other QC 

No target analytes were detected in the EB. There are no "required" review criteria 
for field duplicate analyses comparability. No field blank (FB) was 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. 



High Explosives (SW 846 Method 8330) 

Site/Projcct: Cc. T /1- 0 9-/C/I j) V CI11 II RlCOC //: b CJ.3.;2 13 Lnboralory Snmple IDs: _-==.2.~5",--",-.:2.-=-"8.>::....!./_-_O:::.--=:O=--.!.I_~(~-""E~f3 ___ )L-____ _ 
Lnboratory: __ ~G E L ____ I ,ahomtory Rcport //: ~--,,~~.;1.~~3'-!.1 ___ _ 
Mcthods: _-l£=-:P,,-~,,-,---.--C1J,-3--=3::c...o _______________ _ 

// ofSnlllplcs: ___ L ___ ._ Mntrix' -Lfx_u eo u.s"----_____ ~_ 
,- 7TJ 

BAlch //s: _~';<",,--,-_t./,---,-/~.3,,----,r-___________________ _ 

121-82-4 RUX 
99-35-49 1,3,5-TrillilJObclILcnc 
99-65-0 1,3-dillilrobcIILcIIC 
98-95-3 NilIobcll7,cnc 
479-45-8 Tctryl 
118-96-7 2,4,6-lrinilrololllcnc 
35572-78-2 2-run ino-4 ,6-<1 i II i lrolol ucnc 
19406-51-0 4-runillo-2,G-dinilrotolllcnc 
121-14-2 2, 4-<1ini trololllcnc 
606-20-2 2,G-dinilrololucnc 
88-72-2 2-nilIololucne 
99-99-D 4-nilrololucnc 
99-08-1 3-lIilrololllcnc 

rETN 
v J .--=7_-l_7_1----'h-(~t r CRL,.l<-y.A1«<J=',tfcl_-t--

t
_-t_-1I _____ 1 __ _ 

78-11-5 e.x eo-rf--
l
,1dt'f/(ji07,J'l7i--t---f-- - - --1---1--

%t ~._ 1 X.J 
~------+_--------------_4--I------~--_4----~----~I----~--~~--~--'-1 ~J\ , v 

SiHl1ple sMG"IoREC ..•.. SMC RtHSti~pi~.~~9.·&~~9:' .· .. :.~~8.RT.\: 
Aj .;--'---;-- ___ /'\ , - ... 

/11,c I L- lL / I L fL / /I 

Confinll:ltion 

Solld~-lo-R'I"'Otl. conv .... lon: 
mg I kg ~ JIg I g: (JIg I g) x (mnple m"'~ (gIl sample vol. (nIl)) x (1000 mill lit.,.-)! I Dilution Fodor ~ I'g II 

13-17 



High Explosives (SW 846 Method 8330) 

SiteJProjccl: CC TA- 09-flAD- YQ11ARJCOC #: 603.;2 T 3 LaboratorySamplc IDs: ,;?5.? r 9 - tJOI IF - 009 
Lahof!ltory: __ ...,.(9~ C L. Laboratory Report #: ~ S-;l T? 
McUlods: rEP ~ 15330 

# of Samplcs: ___ ~9 ___ Mntrix: __ -,-So<.-O=-.L-1 iL-_______ _ 
Curve .ccv .': Mlrtlloo . 

1m. H-n.~·; LH.~: ~ 
: .... R'C >%if .. :HBI~nk$ lCSD 

.99 20% U ; ~:;.\:r~. ~.~:~:(:;:tt ~ 
..... . .. ! interiep' 

......... ........ .... L. 
•• 

2691-41-0 IlMX ./ v' 7' ,./ ,,/ 

121-82-4 RDX ./ .,I v' ./ ./ 
99-35-49 1,3,5-Trinitrobenzcnc ../ ./ 7' 7' v 
99-65-0 I 3-dinitrobenzcnc 1/ ./ ./ t/ ./ ./ 
98-95-3 Nitrobenzcnc ./ ./ 7' 7' ;7 

479-45-8 Tctryl / -7 ./ v .,/ ./ v ./ ,./ 

118-96-7 24,6-trinitrotolucnc ./ ./ ./ t/ ./ ./ v .,/ ..,/ 

35572-78-2 2-81nino-4,6-dinitrotolucnc ./ ./ -:.;;' v ./ v ./ ./ ,,/ V ./ 
19406-51-0 4-amino-2,6-dinitrotolucnc ,./ ./ ./ ./ ./ ./ v v' 
121-14-2 2,4-dinitrotolucnc ./ 7 7 7 v if ./ ,./ ,/ 

606-20-2 2,6-dinitrotolucnc / ./ ./ ./ ./ ./ v ./ ./ 
88-72-2 2-nitrotolucnc ./ ../ .7 -;7 ,./ ;:7 v ,/ ./ ./ ,/ 

99-99-0 4-nitrotolucnc ../ v/ ,/ J v' .,/ v .,/ 

99-08-1 3-nitrotolucnc ./ ./ ./ ./ ./ ./ ./ ./ ./ 

78-11-5 rETN 

I 

Solld!-tO-8qll"OIL~ ron" .. nlon: 
mgt kg = ,Ig! g: [(,Ig! g) x (sample mlW {g}! ~ample vol. (ml}) x (1000 mil I liler»)! Dilution Factor = JIg II 

B-17 



Sample Findings Summary 

ARlCOC: __ ~ o~,;J...r3=--____ _ Data Classilication: _(Jf4J;4~h (1/£.2_ 
.. 

ER Sample ID Analysis DV Qualifiers Comments 

051900 -oo~ ~CTIf-t}9- VC/11-PILE /()- AI' :l.~9,-i.;I-O [1IP1X) -:r; A:Z 
-1/0/-"""""" -< p/LEIO-5 

90;l.. - fLLcLl-N 
703- PILE//-S 
9 0 l.{- PILE l;l-A/ 

_ ---20.5- e}LE !;).-N-DI1. 
9{}~- PILE 1;<'-$ 

'1°r- PILE: 13-N 
90S?- ,It ..y PIL.E /3 - S ~ \1/ 

05"19ot.f-oo~ /cC-T/1-09-vcm- PILE/;l-N' 99-35-1./9 (I, ~~-TN/l; 131-'3 

051901, -oo3)CCT/I-09- VCfYI- PILE/,;J..-5 19t'~'-5/-0{4'A,1."ONT' /$10 ~ 

.--

f)~ ~ ~ 11""'-/ .P_~ 
V' -" 

~ 

()c A. 0..- ~~-- W~- A~~ e.~. AAA'.7; 
" I 

.... 

ER Samll\e to - This vallie is located on the ARiChain of Custody. 

Analysis - Use valid test methods provided below or if the result applies 10 an individual allalyte wilhin a testlllelhod, use the CAS number frolll the analytical data sheet. 

DV Qualifiers - The entry will be taken frolll the list of valid qualiliers and associated comments. ff other qualifiers nol 011 the list arc needed, conlact Tina Sanchez 1o 
coordinate adding them to the list. 

Comml'nb - This is only to be used if a cOlllment associated with the qualifier is not appropriate, lIeeds modificatioll because of an 111I1ISII:l1 circlJmslance, or additional 
clarification is warranted. 

Tl'st MeCholis- Anions_CE, ErMOlO, EPMi020. EPA74701l, EPA8(1I5B, EPA8081, EPA8260, EPA8260-M3, EPA8270,IIACII.ALK, IIAClI_ NOZ, IIACII_Ncn, 
MEKC _HE, PCBRfSC 

Reviewed by: Date: t - ...:l. - tJ CJ __ .=c-_ 

B-2 



Data Validation Summary 

SitclProject _?~T/1 ~29- PAl) ~CI!1 PlOjcdfrask "_Z;J./S. tJ~O~,-O~_ 
AR/COC II. _ 42_~]_~_ . ______________ . _______ . ____ _ 

:::::::~R'I~~~ ~ 5 ,1 LiL5-;~!j~. -;"~2'iIT~r -= ... ;J_ 

QC Element 

'- Holding Tillles/Preserv<1tion 

2. C<1lihmtiolls 

J. Method nI<1nks 

4. MSfMSD 

5. Laboratory Control S<1l11ples 

6. Replicates 

7. Surrogates 

R. Internal Standards 

9. TCL Compound Identification 

10. ICP Interrerence Check Sample 

II. ICP Serial Dillltion 

12. Carrier/Chemical Tmcer 

Recoveries 

13. OtherQC 

Estimated 

Not Detected 

voc 

Check ("J) 
Shaded Cells 

Acceptable 

/I of Samples. 10 Matrix. ~_ :s ~ /// _L~ '.Jti...~ p~ 
Lahoratory Smnple IDs. --2.5".?? T 9 - 00/ tii - oo~ 
----z~~8/ - 00 I 

J 
II 

lJJ 

R 

Not Detected, Estimated 

Unllsahle 
NP 

NOIApplicable (also "NA") 

Not Provided 
Other. _________ _ Reviewed By: __ ~~~ __ _ Date: . 6 - ;;L ~OO 



Contract Verification Review (CVR) 

Projeclleader BYRD Project Name CeT A-09-RAD VCM 
-----~ 

AR/eoc No. 603273 AnFllyficallah GEL ----------------------
In the tables below, mark any information Ihat is missing or incorrect and give an explanation. 

1 A , . R .0 nalysis equest an d Ch' f C f d R rd d L I I f f alno us 0 Iy eco an og-n norma Ion 
Line Complele? 
No. lIem Yes No 

1.1 All items on COC complete - data en"1 clerk initialed alld daled X 

1.2 Conlalner type(s) correct for analyses reguesled X 

t.3 Sarn21e volume adeguale for # and t~ees of analyses reguested X 
1.4 Preservative concel for analyses requested X 
1.5 Cumody records continuous and complele X 

1.6 Lah sample number{s) provided and SNL sample Ollmber(s) Closs referenced X 

and correel 

1.7 _gale sa!~le~~celved - _ _ .. X 
>-:----

I.B Condition upon receipt Informatioll provided X 

2.0 Analytical Laboratory Report 
Line Com lele? 
No. Item Yes No 

2.1 Data reviewed signature X 
2.2 MeUlod reference numbel(s! complete and correct X 
2.3 QC analysis and acceptance Ilmlls provided (MB leS, Replicate) X 

2.4 Matrix seike!matJlx s~lke dUElIcale dala provlded(if reguested} X 
2.5 Detection limits provided;".PQL and MDl{or IDL}. MDA and lc X 
2.6 ac balch numbers erovided X 

2.7 Dilution tactors provided and all dilution levels repolled X 
2.8 Data reported in a~eroEriate unils and using COITect significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma eITor) and tracer recovery NA 

(If applicable) reponed 
2.10 Narrative provided X 

2.11 TAT met X 
2.12 Hold limes mel X 
2.13 Contractual gualifiers provided X 
2.14 AU requested result and TIC (lr requested) data provided X 

Case No. 7215_02.02.08 

SDG No. 25279 

Resolved? 
If no elCplain 

~--. 

Yes No 

,---

--
'---

Resolved? 
If no, explain Yes No 

--

--
-- ---

--- ~--

---- -.---
-.. ----

---- ---"-
-- ---
~ 

If¥ 
o 
o 

'" 

o 
o 

o 
<0 

(..J ... 



Contract Verification Review (Continued) 

3.0 Data QuaJl!y Evaluation 
lIem Yes No If no, Sample 10 No.lFraction(s) and Analysis 

3.1 Are rep<Jrling units appropriate for the matrix and meet contract specified or pro;ect-specillc X 
requirements? Inorgallics and metals reported B8 ppm (lng/liter or 109/Kg)? Tritium roported in 
picocur.les per I~tlr with percent lIloisture for soli samples? Units consistent betwuen QC samples 
and sample data 

3.2 QUBrrtitationlimll met (or all samples X 

3.3 I\,c(;uracy X TETRYL OUTSIDE RECOVERY LIMITS FOR LeS 

a) Labolalory control samples accuracy reported and met for aU samples NITROBENZENE & TETRYL OUTSIDE RECOVERY LIMITS FOR 
AQUEOUS LCSILCO 

b) Sunogale data reported and mel lor all organic samples analyzed by a gas chromatography X 
tectlOique 

c) Matrix spike recovery dala reported and met X TETRYL & HMX FAILED RECOVERY LIMITS FOR MSIMSO 

HMX FAILED RECOVERY liMnS FOR RE-EXTRACTEO MS/MSO 

3.4 Precision X 
a) Replicate sample precIsion reported and met for all inorganic and rlldlochemistry samples 

b) Matrix spike duplicate RPD data reported and met lor all organic samples X RPD FOR IIMX OUrSIDE ACCEPTANCE LIMITS FOR RE-

EXTRACTED MSiMSD 

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

b) Samp~ng blank (e.g., field, trip, and equlprnenll dale (eporied and met X 

3.6 Contractual qualifiers provided: 0J"_ esllmat&d quantity; "B"-analyte tound in melhod blank above the X 
MDL for organic or above Ifle PQl for inorganic; 'U"o analyta undeteclad (results are below rhe 
MOL, IOl, or MOA (radlochernical)); "W-ilnalysls done beyond the holding tiAlB 

3.7 Narrative addresses planchet flaming for gross alphalbera NA 

3.8 Narrative included, correct, and complelB X 

3.9 Secolld column confirmation data provided for methods 8330 (high eltploslves) and X 

pesticides/PC Bs 

I§,l 
c 
o ., 

<::> 
0> 
" 
o 
o 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
-==-.~~-~----~-------~~--------------.----------~---Item Y 95 No Commenls 

--~----~~---.~~~,~---~~,~-~~~~-~~----~. I=----=-+.-~~-t~---~~,~~~-.--~~~~~ ---~-
4. t GC/MS (6260, 8270, atL ) 

a) 12-hour luo9 dIed provided NA 

b) Inilial calibration plovided NA 
------t------------------- -------. 

-------- -. --------- -------1-------------------- ______ __ 
c) Continuing calibrallon plO\lided NA 

-------------------------------- -- ------ - - ------+----------_._-_._- -----._--------
d) Inlemal standard performafl(;e dala provided NA 

.- -- ------------------------- ------------------ -- ---- -------_. --_._--------------------------
e) Inslrurnelll run logs provided NA 

4.2 GC/HPlC (8330 and 8010) 

aj Initiel calibration provided x 

___________ . _______ -.----- -----------------·----1'---·- /------------ ---______ . _____ _ 
b). Continuing caliilra1iofl provided X 

-----------------------------------------------~~-~---;--------I~---------------------------------------
c) Instrument run logs provided X 

-~~~----------------.--------------------~------~----~------~------------------------4.3 Inorganic8 (metals) 

a) Initial calibration provided NA 

------ -·----1------._---- ---___________ . 
--b} Conllnuing calibration provided NA 

t-----------------------------------1----------:------------.----- --------.--------------.--. 
c) lep interference checK Ilample dala provIded NA 

_____ . -------- ------------,'--------- ---l------/-------I-------------'-- ---- ----.--.-
d) Ie? serial dilution provided NA 

_________ ------.------------ ---------- -------t-----' ------- ----- ---'-- ------
e) Instrument run lo!JS provided NA 

~------~--------~.----~--~~--~-----------4---~~~----~~----------~----------~--~--------4.4 Radiochemistry 

a) Inslrument tun logs proVided 
'----~~~---~~---~~~----~--~~~....I.-~~--'---~...I--------.~~--~_~"_~~~. __ , NA 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

Summarize the findings in Ihe tabla below, List only samples/tractions for which deficiencies have been noted. 

Sample/r-raC\ion No. Analysis ProblenJsfCommenls/Resolutions 

QC 8330 NEGATIVE VALUE FOR MSiMSD RECOVERY & RPD REPORTEO 

-

Were deficiencies ur,resolved7 r4Ves UNo 

Balled on the review, Chis data package is complete. 0 Yes 

II no, provide: I\onconlormooce report nr correction request number 2266 and date correction request w.as BubrnlHad: 6-1-2000 

Reviewed bV: Date: &1-2000 Closed by: __________ . 

I 

I: 
I~ 
I~ 
I~ 
.~ 

I~ 

[Y 
(;) 

o 
<0 



-- -- -] ANALYSIS REQUEST AND CHAIN OF CUSTODY PI\GE I OF I 

Dept No.lMlI1I Slop: _loJ Z ~j}~P!X-' ---- -----
ProlecVTnsk Mannger: __ !7"~ LfIlYI:-t:'f~~~ __ 

Pro/eet Nnllle: __ f_C:l~:.l2..'\_-_ry.",:: ~~!':"---

. Dalo Snmples Shipped: ~'- Conlrad No.: _\ Parameter & Melhod Requested I 
CnsRNo.: 1Zlf.Ol.01~'!'T/-r-/-r/-"-I-'J-:':-:--/~::;'/~f:;'::'::"~-.J7 

SMa Aulhorlzallon 
' .. '. ·Corriel(Wnyhill.No.: ·c~~." .-.;.~ - .-~ .. .. 

. lnb Conlncl: ___ .. e"t7l~ _~~ ..... f' 
n<!Cord Cenler Code: _r:.y.IJ T.7"/ f!.'!J PI!-r:. ____ _ 

logbook nel No: __ ._~I!:- t:>1~1-----------

Service Older No.:__ __J::( Q iA'?Y 

'-nil lJesllnntion: Ct '" L 

SMO ConlncllPltone: 'J)OIJ~ . ~,AII-II ! 0,(rr - .!> II D. 

Senti /lcP~IJ(.;J_ S::.:M:..c.O=--__ S_'_' 11 .10/$(""I--( 

mil 10: S~l1dia Nan()f1~i l~horRlolkls I I 
Supplier SmYbls I .1'1 
Depm IInent 'lJ 
roo Box 5800 MS [J I~,~ ~ 

V\ 

-[()C8Hon-, leeh Area ________ _ Refcrcnce LOV (available at SMO) 
~ 
~ 
~ N/\ Conlnlner c 

o 
_!D~u~iI!2di~n~g-======---,noom ------- III ~"U III ':! 

I tl) "ii:rl,g '0'111 't 
En Snmp e or Sam~/e Type VOhlll1- Preser- E = 1ii E 0. "-

Sample No. - Fracllon Snmple localioll Oelflll Malrlx ,'" valive ~ <3:2 ~?: ~ 
------1--- --- --- --- .-- -- - - - - ---

I 

l?2..l..l~g-OO 
q 0 I -

l:lIl1-t'f-Vl/··I- t:. ( 
"3 ___ .£r!£.!D -~ ___ t->.J_2_ ~..:I_.OO _lol<J_ __ .? __ ~ ___ f)o~ ~!~~ ~ _71\ __ ~ ___________ _ 

___ fu~lP~~. _._ ___ 7 __ _ ~E~~ . 7 7 - 'I( 
.- -- .. - -~ - --. -'- .. - - .- -- -- .. - -- _._._-- ---- _ ... 

y. 
1102..- -----_. ---

Sample 
Team 
Mernbersl-------------------- ---------------------

1. Relinquished by Org. Date Time 

I. ReceIved by Org. Dale Time -------------------- ... -----------------_ .. _.. .._-_ .. _-
2. Relinquished by Org. Dalo llrne 

-------_ .. 
2. Received by Org. Dale 1 irne 
.~ .--------.:...-----.--------'------------- - -----_. 

:1. Relinquished by Org. Dele 1 jme 

4. Relinquished by 

4. Recr.ived by 
- - -~'~-'-' - - --- _.- ----

5. Relinquished by 

Dry. 

OTy. 

5. Received hy Org. 

6. Relin,,"i~hm1 hy 0'9. 

Dnte 

DRtl) 

lInin 

Drlln 

... n ..... nlw,rl hv 6. flr.celved hy 01'1. 1,,,,,, 
_ .. -------------------_. __ .. _-....... _------

Org. Date TIIlIO 
--------------------------- ._-----------_ .. __ .---_ .. _- -- _ .. _---... __ ._----

....... I"'~''''''n" YELI.OW- SMO SII!ipenSe Copy P(llK· rip-I" Copy 

ifill!! 

IhllB 

''',,!! 
linm 

lhnn. 

LAb 
Snl1lplp. 

ID 

~:~~~~ ~:.:, 

___ H#{r' 



DATE: 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

June 5, 2000 

File 

Kenneth Salaz '(P6 

Organic Data Review and Validation 
CCTA-09-RAD VCM, ARCOC #603272, 
ProjectfTask No. 7215.02.02.08 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods: EPA8330 (HEs). Problems were identified with the data package that 
result in the qualification of data. 

1. The LCS/LCSD percent recoveries (%Rs) of tetryl were less than «) QC limits. 
All associated sample results were non-detect (NO) and will be qualified "UJ,A." 

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

Holding Times/Preservation 

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

Calibration 

The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

No target analytes were detected in the method blank. 

Surrogates 

The surrogate O/ORs and retention times (RTs) met QC acceptance criteria. 



Internal Standards (ISs) 

No IS was required for this method. 

Matrix Spike/Matrix Spike Duplicate (MS/MSDl Analyses 

The MS/MSD met DC acceptance criteria. 

Laboratory Control Samples (LCS/LCSD) 

The LCS/LCSD met DC acceptance criteria except as noted above in the summary 
section. 

Other QC 

Two field duplicates were submitted on the ARCOC. However, there are no 
"required" review criteria for field duplicate analyses comparability. The equipment 
blank (EB) for these samples was submitted on ARCOC #603273 and analyzed in 
SDG #25281. No target analytes were detected. No field blank (FB) was 
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. 



HIGH EXPLOSIVES: 
SW846 Method 8330 

SITE/PROJECT: lL TA-Oj-:RI\~j1~(.''''_ ARCOC #: _~QJb~.~~=-=-___ _ 
LABORATORY: _\L£k ________ LAOORATORY REPORT #: =;)-,5=--d-_7~3,--___ _ 

Curve CCV Method LCS MS 
Field 

WEq. Field 
NAME CASH Intercept LCS LCSD MS MSD Dup Rl R!'D Blks RPD RPD Blks Blks 

RPD 

.99 20% U 20% 20% lJ U . 
IIMX 2691-41-0 V \/ \7 / J v V -../ V tI NA \./ ··PA.-
R[)X 121-82-4 

1,3,5-Trillilrobcllzcllc 99-35-4 

1,3-dillitrobellzenc 99-65-0 

Nitrobenzene, 98-95-3 ' ):.i::· . .... - , , ", 
";.:! 7;' r:'i\;,:)), ;'.'( I:,; V-,V I /!.''''~.j'' ,:':~ 1f1W.''' :~'1::' , I,',)l I ;::~~r; jf";i.i.!:;f.: I::':{ :;:;:: ,7[t , .. '>:. ~"t f I!~ :f> .' , . " :;"i' .'to': ".( 

Telryl 479-45-8 116 --tb V 
2,4,6-lrinitrotolucne 118-96-7 V v' 
2 -amino-4 ,6-d ill il mto luelle 35572-78-2 

f--- ----
4-amino-2,6-dinitrololucne 1946-51-0 

2,4-dinilrololuene 121-14-2 
f---

2,6-dinitrotolllene 606-20-2 
~-

2-lIilrOlolllene 88-72-2 --
4-lIilrololuene 99-99-0 

3-lIilrotoluene 99-08-1 \ 'U " II \ 1/ 
PETN 78-11-5 A/X A//:lr tv'A! N-4: J\ ,h. ItlA /VA, .AIA tV"" A/A \v ~ .v 

Sample SMC%REC SMCRT Sample SMC%REC SMCRT 

A\\ t--
() .... <.u...l ---- Comments: 

(!)fi)W'.a.t S,,"~.-;\-kJ c'" lOG v'O-U7J ",~l ... -tol.,/Al.-e{ ,v- S()G tl.2rJ~l. 

ConlinnatlOn -
Sample CAS# RPD> 25% Sample CAS# RPD> 25% 

A--\\ 1-

P ... ~ 

L.L~I Lc.s!) : 

..='?'7Lc.. '1.>~s A Te--Y...." ~ ""- til(, t ,1......;')... All o. H«-

-
mg/kg - ug/g: I(uglg) x (sample mass (g}1 sample vol. I mil) x (I OOOml f I liter») f DllullOn Faclor ug f I 

"""'4'1 ~ ~l""" k ~;VO a..4 ........ \1 \.t.. f '-<.c.1 ;r: (~ \'UJ,A.·' 

REVIEWED OY: ~ 



Sample Findings Summary 

AH/COC: _l~Jj-",-3_)'_7_::J _______ _ 

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

ER Sample 10 Analysis DV Qualifiers COl11ments 
-

OSI 'li''&'0-003 ~- PILfi- -'Y ~/9-Y5~Tc:--\ry I) .... 0\ :J A 
81 ~ -PILt1- So 
~J _ ----=-r I,=~,"). - N ___ 

-~----- ---- --------~~-
',>/~ -PIU: J- S 
8'1 -PIU:~-N 
g-:,- ___ ~ _ _:_~'-'=_t3~_ 

~-- ------ ------ ---- --
8'6 - PILt:4-N 

8 7 -1'\L.!::'i -N- D\J\ 
f{~ -P'Lf~ - S --- -~-------- --------~-- -----
<6'1 -1)ILE5-/\1 
()O -PlLE;5- S 
91 ___ ---=f 1 L E: ~ - tV 

-~--- gS:--- ---- ----
-()ILt:-b- S 

93 -I'IL(-7-N 
C;y -Pllf..7-S 

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

-PI LE: <if-I\/ 9" 9b -PIU: g-N- DU 

"--- _~J __ 
---~ 

-_rIL§8-~ __ ~ - --------------._--------. __ .. _----
9~ '-P/L~ "l-N 

,V \lI 9'1 V ,1/ - PILf- 9- S ..... ~ 

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

Du~ cAfe nue () .tn ~I e QL ;Vtect,s4'-<.5 c.llp1)e..v -\-c. he.>. ~e Cf '-"-L, -\- e • 

Elt Sample It) - This v<lIIiC is locarcd 011 rhe AH1Ch<lill of Custody. 

Allal)'sis - Usc valid tcsr IIIcthods providcd below or if thc result <lppJies to <Ill individual an<llyte w;thin a resl IIIClhorl, IJSC the CAS nlllllbcr from thc nnalYlical dala sheel 

II\, (}u:llifil'l's - The elltry will he l:JkcII frolllihe lisl of valid !(lIr1lifiels :Jlld ;tssocialcd commenrs. If olher fJllrililicrs nol on Ihe Iisl are l1ec(lcd, cOJlrad Tilla Sallchcl 10 

coordill<llc adding IhclII 10 Ihc lis/. 

('Ollllllents - This is ollly 10 he IIsed if a COllllllenl <lssoci;)lcd with the !(Imlilicr is nol ;lppropri;lrc, needs lIIo<iificalion hec;JI.Sc of ;III 1I1111~lIal circlIlIIsl;lIIcc, or ;\(Idiliollal 
cI<lrirfcarioli is 1I':1fI:Jllled. 

T('~I 1\ll.'lh(Hls - Anions_CE, EI'M,IIIO, EI'MiOZO, EPA7,'70!!, EPA8015B. EI'A8081, EI'A8260, EPA8260-Ml, EI'AR270, IIACHAI.K. IIAU) NOl, 111\('11\,11 II, 

MEKC_"E,I'C1mISC 

Hcviell'cd h\'- __ ~-- Dalc __ b/.r /O~ _________ ._~_~ __ . ~ 

1J-2 



Data Validation Summary 

SltefProject· LL r:~.Q1::JAf)\jL_"':"1_ . I'lllJcctfrask 1i:::12~Q}. Q.!!QK_ Ii o[SlIlIlples: __ ..l.L-'=-___ Matrix: _-"'-''''--_____ . __ . ________ _ 

ARlene Ii 

Lahoratory: . 

---=----'''--'~--------- ------.. 

QC Element 

I. Uolding Ti mes/Preservat ion 

2. Calihrations 

1. Method Blanks 

4. MSfMS[) 

5. Laboratory Control Samples 

6. Replicates 

7. Surrogates 

8. Internal Standards 

9. TCL Compound Identification 

10. Icr Interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OlherQC 

J 
U 
lJJ 

R 

Estimated 
Not Detected 

Not Detected, Estimated 

Unusable 

Check (~) 
Shaded Cells 

NT' 
Other: 

Acceptable 

Not Applicable (also "NA") 

Not Provided 

Laboratory Sample IDs: '). 5 ). 13 -001 .}j,.t>:l __ =illQ. 

V 

LA1,A 

Reviewed By: _-=~~::<=====,~::::'-;~_.<;(...& Date 6 /.S;{t} 
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Contract Verification Review (CVR) 

Project Leader BYRD Project Name CCTA-09-RAD VCM 

AR/COC No. 603272 Analytical lab GEL 
------~------.------ ---------------------------

In fhe fables below, mark any information fhal is missing or incorrecl and give an explanation. 

10 A I . R nalys,s eques an d Ch' f C t d R am 0 us 0 sy tl d dL I If ecor an og- n n onna on 
Une I Com?Iete? 
No. Item Yes No 

1.1 All items on CDC complete - dala etr1ry clerk initialed and daled X "--1.2 Container type(s} correct for analyses requested X 
1.3 Samp-Ie volume adequate for tJ. and .ypes of analyses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuolls and complete X 
T6 Lah sample nllrnber{s) provided and SNl sample flumber(s) cross referenced X 

and conect 

1.7 Dale samples received X 
1.6 Condition ueon receipt Information .Plovided X 

20A If Ilb na'Y1lca a ora ory R epo rt 
line Complete? 
No. lIem Yes No 

2.1 _pata reviewed, signature X 
2.2 Method reference numberfs} complele and cOlTect X 
2.3 . ac analysis and aGceJ>'ance limits .Elovlded (MS. LCS, RepUcate) X 
2." Matrix se.i~~/matJix spike duplicate data~vided(if requested) X 
2.5 Detection limits ~rovided; pal and MDl(or lOL}l MDA and l.. X 
2.6 ac batch numbers ~ovided X 
2.7 million factors provided and all dilution levels reported X 
2.8 Data reported in appropriate uni!s and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma eHor) and tracer recovery NA 

2.10-
(if applicable) reported 
Narrative Jlfovided X -

2.11 TAT mel X --.-
2.12 Hold limes met X 

-
2.13 Contractual gualiliers ~ro\lided X 
2.14 All requested result and TIC (if requested) data provided X 

Case No. 7215_02.02.08 

SDG No. 25273 

Resolved? 
If no explain Yes No 

.--

.-- 1-'--' 

'r--- -.--
.-

Resolved1 
If no, explaIn Yes -:No-

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

----
.-- ._-
._--- ---
-- t---. 

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

--.-- --.~ -- .. -
---". ---- --_.-
-=.~.=.~ 



: I , 
!z 

!/') 

o 
o 

Contract Verification Review (Continued) 

30D t Q rt E aa ua IlY va uaf on 
118m Yes No If no, sampte 10 No.lFracIiDn{&} and Analysis 

3.1 Iva repolting units appfoplia'a lor 'he matrix and meot coolract specified or project-specific )( 

raquffements? lnorgallies and mQtals reported as ppm (Ing/lirer or mgfK9)" Tritium reported in 
pfcocuries pl!f lit« "lith P8/081'1 moislur& fO( soil samples? Unils. consistent between QC samples 
sod sample dala 

3.2 Quanlilalioo limit JTlet fOf ell samples X 

3.3 Ancuracy X TEiRYl OUTSIDE RECOVERY LIMITS FOR LCSIlCD 
a) laboratory control samples acotJ1acy reported and met for all samples 

--
b) Surrogate dala reported and mel fur all O(ganic samples analyzed by a gas chromatography X 

technique 

c) Matrlll spike fecollery dala r eporled and mel X 

H Precision X 
a) Replicate sample precision repOIlad and JTl9110r all inorganic lind radiocliemisby 1H'Imple& 

b) Matrix spike duplicate RPO dala leporied and mel fOJ al organio samples X 

3.5 Blank data X 
a) Method Of reagsl'lt blank data reported and mel for all samples 

b) Sampling blank (e!}., field, trip. and BQuipmllnl} data replJl1ed and met NA 

3.6 Contractual qUQlil9rs provided: 'J'. estimated quantilV; 'B"'lIhlllyls found in Ins\hod blank abl)vEI the X 
MOt for organic or above the POL for Inorganic; "U"· snalyl" undetected Iresults afe below the 
MDl, lOt Of MOA (radiochemicalll; 'If~analysls dOlle b,!y~nd the holding time 

3.7 Narrative addresses planchel flaming 10f gross alphaJbeta NA 

13_8 NallaCill8 included, COirect, and complete X 

confirmation data provided for methods 8330 (high explosives) and X 
pes1icidsslPC8s 

=~ 
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Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation -_.-
Item 

-
(8260, 8210, elc ) ~.1 GC/MS 

OIl t2-hour I1mo chock provide'! 

--
b) tniH al calibralion pJovided 

--
c} COl ltinuil)9 calibration provided 

-------
d) Inle mal standard performanc:a data provIded 

-
o ____ --""..~ 

" -
Yes No 

NA 

--I-- WA 

. -
NA 

- -
NA 

-- -----------.---------- -
a) Inslr 1I00en' run /00& pt'ovided 

C (8330 and 8010) 4.2 GC/HPL 

OIl IniH al calibration provided 

--
b) Con linuing calibration provided 

c) Insl rument run logs plOvided 

-s (malals) 4_3 Inorganic 

a) lnilla I ca~bralion provided 

b) Con linuing calibrallon />I'ovided 

----------

-

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

--.------

---
c) ler Interference check sarnple dala provided 

d) ICP 8mial dilution provided 

e) Inslr umeo! run logs providad 

mh.iry 4.4 Radioche 

a) Insln! ",ent run logs provided 

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

- ~-

NA 

X 

--
X 

X 

NA 

---_.-
NA 

._-
NA 

NA 

t---~- ------

NA 

--

Commsols . 

--

._--

---

.-

-----

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

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

_. --- ,----- ---

--.---------- -- --~-. --- -- -~~-

o _________ ~ ___ 

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



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sanlflle/Fracflon No. Analysis ProblemslCommentslResolutions 

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

Were deliclsncies unresolved1 o Yes 

8ased on the review, this data pacKage is complete. ~es DNa 

If no, Jlfovide: nonconformance repllf1 Of correction request number ______ and date correction re~u"1 was 6uhmilted: _____ _ 

RevieWBd by: t ,,\, h Q ~ Nl..C ~ ~ Date: 6-1-2000 Closed by: ___________ _ Da'e:_~ ___ . 



> '" I'L" bV -::;. ~"3 2. 5 + 'f I OF '1.-

SF tlJlll eoe 15 un 

Internal Lab 
Batch No 

ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE 

OOQ(:g3 SAR/WR No (Call 284-55t4 for ARCOC and Sample Numbers.) AR/coc-Do';-I"1-~---l 

/ 
~ . e:: - < ~ 0 O,,\·ill) USE 

Dept. No'/Mail Stop: __ Cel-"!'t -'Dfi______ . Dalo Sa~ples ShiPped: -~ ""'-3-L.-
1

·· -Or?-~' . 
ProjeclJTask Manager: ___ ~...:!fl:~jrA"~f~'~___ .. ' CarnElr{Wayblll.No.,,~-.-T...., - __ · __ 1_..:2..(9·_-,--

Project Name: .f5-fp,· p'\ ______ ¢.I'fy -,!!:0.._fP- Lab Contact: __ eEl ~ __ (L~tJ"(_ -----------
Record Center Code: (JL !lH4!J?'l ,Ln~ ~ Lah Destination: -- _jrt'i- -- . - ----

Logbook nel No: _ _ t:ll. £)/~ 1._ ___ ___ _ SMO ContacllPhone: ~t.. _$I\W\ / e-qq-1-flO 

Service Order No.: . _ C f-o P{J0 _ __ _ _ Send nePOll to SMO $tJZ I JetJ{.e,J 

Contract No.:flS-I~Bol/ Parameter & Method Requested 1 
Case No.: 111 (. ot.llZ.&J#P,Ly,-TT -.--..,.I-T-/-,I..--..,.I-T-I-T-.:... ........ I~I 

SMO AUlhorizalkln ~ -kt'h...-
Bill 10: Sandia National Laboratorkls 

Supplier Servres 
Oeparhnenl 
P.o. Box 5800 MS 0154 ) I I 

~ I~~~~~~~~~~~~~--~~--~'~~--

Location Tech Area -----------

NA 
o z 
.!! 
iii 
a: 

'" Reference LOV (available atco SMO) ~ 

Container \(i 

Sample No. - Fraction 
ER Sample ID or 

Sample Locallon Detail 

~-'r-1r-1r-1'-'-r-1.-,.-,~1 a11\· 0". VOI( • 

III 

(, 0 $ L 0 B D - D 0 21-------' filii \- rJ 

~ , 
f 
I 
jJ , 
t , 
, 

RMMA tzJ Yes 0 No 

6. Received hy Olg. Oalo 1 illll! 
L-----------:,,:::-----;-,~-~---;:::R~II:-;I=F:----:::T-o--;-A-cc-o-m-[J-~-f1-,y-;::S:-a-1lI-p7'"le-s,----;Y:::E=:L-:L-:O::-:W:-:---::S~M~O=-=S:-u-sp-e-n-se~C-or-y----P-I-N-K---I--ie-Id-C-'-JI-Jy::.------------- -- ---. ----- -.---------. 

3. Received by Org. Dale Time 



ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGe £-- UI-

Sf 2(1" l·rOIl (J 2 9r.) CONTINUATION FORM AR/COC-C~Qf~i~==-~ 
'~"I" I ..... I,·~ , I" 'I t I ... ~ .If' 

Project Nllme: alA -0'1- (lA V 1/ eM.. ProjectrTask Manager: ~'frz:v / pAYU~n0i_ _ Case No.: 1ZILo.g.·!?~J?~ ___ _ 

Location Tech Area ________ . __ 

fA DIU: 
~/~ £ c 

1 __ ~BU~II~di~ngL========= __ ~Roo~m~========--~ 2 ~ .- -
Sample No. - Fraction 

ER Sample ID or 
Sample Locallon Delall 

DI 0. 
Q) Q) 
In 0 

ci 
z 
.! 
en 
II: 
W 

OatefTime 
Collected 

Reference LOV (available at SMO) 

Container c 
o 

Sample Type 
Matrix 

Q)'- '0 
-tio 
0.Q).c 

Volume Preser- E 15 di 
vatlve ~ o::z: 

I 
J 

Parameter & Method Requested 

I J 

Lab 
Sample 

10 
lL:(A-O'I-I!CM [) 

, ~ r; J e C1 0 -=-1~!2-c1 -:> i'iUS:5-S ~ '\ S-/-Oll (O'i~~ $ ~ __ ~~~.~ $A i _____ . __ -'- 9/L 
: 9 I - (_~;~::=_=~_~_~ __ I-__lf--.- = -__ L.-,t-_...:...:~_L~_:1,~_-_ = =---~_~ ~ ~- - - ~ - -. - - - - - - ~ 
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I 

~ 

t 
() 

t 

- - -_. ~ - - - --

~ L. -

. -

- -. 

,\ 

~~:,:::::,:~1-'-1-"":"-~-S-I'---- -I.--!:'--'-:=~I--I---'-~ -~ : .~~ 
(-.-'...:.=-...:......--I--I-f-I- .. --~ -.!l ({f.§l~ 

1_---+_?~IL£:::.....!:::e_-_.:..tJ~_I_ t-- _____ .+-_D1-,I_~I_-i-_I_-f-_I __ 1-- _ --f-t-' X 1_ ~l ~ 
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WHITE - To Accompany Samples, 
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Qoh,,.n tn ~""t1 

YELLOW- SMO Suspense Copy PINK- Field Copy 
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ANNEX 10-C 
Gamma Spectroscopy Results 
1999 Confirmatory Sampling 



************* ... **************************************************** ... **** ... * 
* Sandia National Laboratories ... 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
• 7/13/99 6:42:29 PM * 
*********************y********************************************** ... **** 

: Analyzed by: ~7 J J~ I'1Q Reviewed by: Y..c 71,,,/11 : 
**************~*********************************~**~~*************** 
Customer BYRD/D. PERRY (6l34/SMO) 
Customer Sample ID 047230-001 
Lab Sample ID 90140901 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
838.000 

7/12/99 
7/13/99 

LAB 02 
6000 / 

SOLID SAMPLE 
gram 

10:15:00 AM 
S:02:14 PM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram --_ ......... -_ ... _--- ....... -

U-238 Not Detected 
RA-226 1.S2E+00O 
PB-214 7.46E-00l 
B1-214 6.SSE-001 
PB-210 Not Detected 

TH-232 B.79E-001 
RA-228 1.01E+OOO 
AC-228 9.79E-OOl 
TH-228 9.74E-001 
RA-224 9.47E-OOl 
PB-212 9.35E-001 
.5I-212 1.0BE+OOO 
TL-208 8.13E-OOl 

U-235 2.06E-OOl 
~;..< ~,,:!. ..... - L. _ .1. Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
P3-211 Not Detected 
TL· 2 07 Not Detected 

1"11-241 Not Det.ected 
PU 239 Not Detected 
NP-237 Not Detected 
P1".-233 Not Detected 
TH-229 Not Detected 

2-sigrna 
Error 

----------
... - ... .. - .... - --
7.S2E-OOl 
1. 46E- 001 
1. 41E- 001 
---------
4.42E-OOl 
3.19E-OOl 
3.27E-001 
1.3SE+000 
2.27E-00l 
1.62E-OOl 
S.64E-001 
1.79E-OOl 

1.70E-OOl 
--- ... - ----
- - - - ... - - .. -
- - - - . --- -
---------
----------- - ... - ... ... ~ . 
... _-- ..... ---

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

MDA 
(pCi/gram - .. -- .. .. ... -- ... .. 
7.19E-001 
S.34E-001 
4.02E-002 
3.9SE-002 
3.36E+001 

1.26E-001 
1. 2SE- 001 
7.86E-002 
4.S3E-001 
4.S8E-002 
3.69E-002 
2.S2E-001 
6.21E-002 

2.1SE-00l 
1.71E+000 
1. 24E+OOO 
3.49E-00l 
2.00E-00l 
3.34E-00l 
7.S6E-OOl 
1.18E+00l 

4.68E-OOl 
3.93E+OO2 
2.47E-OOl 
5.08E-002 
2.31E-OOl 

f'.JDle: Ra-226 ane U-235 gamma ~eaks 
interfere. Eiiher isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 90140901 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA- 24 
NB-9S 
ND-147 
NI-S7 
RU-103 
EU-106 
S3-122 
S:9-124 
SB-12S 
SN-113 
SR-8S 
TA-182 
TA-183 
'"?::::-99m 
TL-201 
X:::-13 3 
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 

S.04E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.27E+00l 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.:sigma 
Error 

3.66E-002 

3.11E+000 

MDA 
(pCi/gram 

3.32E-002 
3.l2E-002 
4.29E-002 
2.22E-001 
8.37E-001 
8.84E-002 
2.S9E-002 
4.69E-002 
2.1SE-001 
2.89E-002 
2.8SE-002 
2.89E-002 
3.27E-002 
2.07E-00l 
3.68E-002 
2.00E-002 
8.S9E-002 
1.60E-00l 
1.31E-00l 
6.S8E-002 
9.S7E-002 
2.82E-002 
2.73E-002 
2.3SE-002 
2.03E-00l 
2.82E-002 
1. SSE- 002 
2.91E-00l 
3.80E-002 
1. 21E- 001 
1. 9 SE- 001 
1. 86E- 001 
4.78E-002 
2.S0E-002 
2.44E-00l 
4.79E-002 
2.48E-002 
7.08E-002 
3.24E-002 
3.24E-002 
1.36E-00l 
4.78E-001 
9.61E-001 
2.2SE-001 
2.00E-00l 
2.34E-002 
B.98E-002 
S.14E-002 



***************-********************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 7/14/99 7: 45: 43 AM * 
************************************************************************* 

: Analyzed by: ~ 7 JILJJ q, Reviewed by: y~ -J''ff'(1 : 
**************~****~ **************************1~*1~**************** 
Customer BYRD/D. PERRY (6134/SMO) 
Customer Samole ID 047236-001 
Lab Sample ID 90140902 

Sample Description 
Samole Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
885.000 

7/12/99 
7/13/99 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 

10:20:00 AM 
6:44:00 PM 

6004 seconds 

Comments: 
******************************************************TT*T***TTT*T****T** 

Nuclide Activity 
Name (pCi/gram 

_ .. _---- ...... _----_ ... _-
U-238 Not Detected 
RA-226 Not Detected 
PB-214 4.6SE-00l 
EI-214 4.4SE-001 
PB-210 Not Detected 

TH-232 7.s0E-OOl 
RA-228 7.83E-OOl 
AC-228 6.98E-OOl 
TH-228 6.28E-OOl 
RA-224 7.48E-00l 
PB-212 6.6SE-00l 
BI-212 7.6SE-OOl 
TL-208 6.s3E-OOl 

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 
Error 

------ .. - ... -
---------
... _-- ... ----
9.92E-002 
6.74.E-002 
------ ... --
4.01E-001 
2.S3E-001 
1.97E-OOl 
S.61E-OOl 
1.83E-00l 
1. 2SE - 001 
4.24.E-00l 
1. 4. 7E- 001 

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

MDA 
(pCi/gram 
- --.. . -... ... - ... -
6.62E-001 
4.36E-001 
4.04E-002 
3.7sE-002 
3.0sE+001 

1.17E- 001 
1. 34E- 001 
7.62E-002 
3.78E-OOl 
4.S8E-002 
3.6SE-002 
2.68E-00l 
S.77E-002 

1. 95E- 001 
1.S3E-rOOO 
1.17E+DOO 
3.D7E-DOl 
1.76E-DOl 
2.9GE-DOl 
6.64E-OOl 
1.lSE-rOOl 

4..13E-OOl 
3.61E+OO2 
3.19E-OOl 
4.82E-002 
2.24E-OOl 

Note: Ra-226 and U-235 gamma psaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 90140902 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
1R-192 
K-40 
MN-52 
MN-54 
MO-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-13 3 
Y-88 
ZN-65 
ZR-9S 

Activity 
(pCi/gram ) 

2-sigrna 
Error 

MDA 
(pCi/gram 

Not Detected --------- 3.08E-002 
Not Detected --------- 3.30E-002 
Not Detected --------- 3.75E-002 
_N_o_t-=-D~es.,t&3e;.cH:tHe"fd~_~-~-g..-&;--5---t-~-3-3-i:--___ 2a-':""' .. ~~;:;.1;~-...r;:g~g;.;,~_....-- .. ~ ~ ~""'7 IN-) i :.56EIOOO 6.96: GO: ~_~ ~_ ~ ~~ 
Not Detected --------- 8.12E-002 
Not Detected --------- 2.35E-002 
Not Detected --------- 4.32E-002 
Not Detected --------- 1.95E-001 
Not Detected --------- 2.79E-002 
Not Detected --------- 2.48E-002 
Not Detected --------- 2.80E-002 
Not Detected --------- 3.02E-002 
Not Detected --------- 1.95E-001 
Not Detected --------- 3.23E-002 

1.03E-001 3.89E-002 1.86E-002 
Not Detected --------- 7.51E-002 
Not Detected --------- 1.46E-001 
Not Detected --------- 1.22E-001 
Not Detected --------- 6.34E-002 
Not Detected --------- 9.04E-002 
Not Detected --------- 2.57E-002 
Not Detected --------- 2.40E-002 
Not Detected --------- 2.26E-002 

2.65E+001 3.61E+OOO 1.74E-001 
Not Detected --------- 2.72E-002 
Not Detected --------- 1.42E-002 
Not Detected --------- 2.72E-001 
Not Detected --------- 3.70E-002 
Not Detected --------- 1.20E-001 
Not Detected --------- 1.75E-001 
Not Detected --------- 1.72E-001 
Not Detected --------- 7.10E-002 
Not Detected --------- 2.31E-002 
Not Detected --------- 2.26E-OOl 
Not Detected --------- 4.46E-002 
Not Detected --------- 2.45E-002 
Not Detected --------- 6.44E-002 
Not Detected --------- 3.06E-002 
Not Detected --------- 2.93E-002 
Not Detected --------- 1.26E-001 
Not Detected --------- 4.24E-001 
Net Detected --------- 1.OSE+OOO 
Not Detected --------- 2.08E-OOl 
Not Detected --------- 1.80E-001 
Not Detected --------- 1.98E-002 
Not Detected --------- 8.27E-002 
Not Detected --------- 4.63E-002 



************************************************************************* 
• Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [S06 Laboratory) * 
• 7/14/99 S:16:37 AM * 
************************************************************************* 

: Analyzed by: ~ 111J IOct Reviewed by: K.~'It-u'A : 
**************~*****~~1;**********************~~*~~~************* 
CUstomer : BYRD/D. PERRY (6134/SMO) 
Customer Sample ID 047243-001 
Lab Sample ID 90140903 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
979.000 

7/12/99 
7/13/99 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

11:12:00 AM 
8:25:47 PM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 Not Detected 
RA-226 Not Detected 
PB-214 4.24E-001 
BI-214 3.93E-001 
PB-2l0 Not Detected 

TH-232 7.79E-OOl 
RA-228 7.02E-OOl 
AC-228 7.S2E-001 
TH-22S 6.1SE-001 
RA-224 7.09E-001 
PB-2l2 6.92E-00l 
51-212 7.00E-OOl 
':'L-208 6.61E-001 

D-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-2l9 Not Detected 
PB-211 Not Detected 
':'L-207 Not Detected 

k'1 .. 24: Not Detected 
P\]-239 Not Detected 
~P-237 Not Detected 
P.n..-233 Not Detected 
7H-229 Not Detected 

2-sigma 
Error 

----------
... - ... ... - ... - - ... 
- ... ... - ... -- - -
9.40E-002 
9.0SE-002 
---------

4.03E-001 
2.70E-001 
1. 94E- 001 
7.20E-00l 
1.73E-00l 
1.19E-001 
5.03E-OOl 
2.99E-00l 

... - ... ... ... ... ... ... ... 

... ... ... ... ... - ... - ... 
- ... ... - ... ... ... ... ... 
... - ... ... ... - - - ... 
---------
-... ... - - ... ... ... -
- ... ... - ... - ... - -
... ... - - - - - ... -
- ... ... - - - ... - -
... - ... ... - - ... - -
... ... ... ... - - - ... -
... - ... - - ... - - -
... - ... ... ... - - - ... 

MDA 
(pCi/gram 
... - - - - - - ... - - -
6.12E-001 
3.71E-001 
3.80E-002 
3.61E-002 
2.S7E+OO1 

1.l0E-OOl 
1.0SE-001 
7.31E-002 
3.17E-001 
5.l2E-002 
3.0SE-002 
2.31E-OOl 
4.76E-002 

1. SlE- 001 
1.4SE+000 
1.OBE+000 
2.83E-00l 
1.67E-OOl 
2.77E-OOl 
6.21E-OOl 
1.09E+OOl 

3.93E-OOl 
3.42E+OO2 
2.l6E-OOl 
4.37E-002 
2.02E-OOl 

Note: M2-226 2nd U-235 r;~mm3 ~c;a"s 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 90140903 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-152 
EU-154 
EU-1S5 
FE-59 
GD-1S3 
HG-203 
1-131 
IR-192 
K-40 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-I03 
RU-106 
S3-122 
S3-124 
S3-125 
SN-113 
SR-85 
'".:A-182 
'".:A-1E3 
TC-99rn 
'".:="-2C1 
;:=:-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 

6.27E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ected 
Not Detected 

2.54E+00I 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 
Not Det.ected 
Not. Detected 
Not. Detected 
Not Detected 
Not Detected 
Not. Detect.ed 
Not. Detected 
Not Detected 
Not Detected 
Not Det.ected 
Not Detected 
Not Detected 
Not Det.ect.ed 

2-sigma 
Error 

2.83E-002 

3.46E+OOO 

MDA 
(pCi/gram 

2.79E-002 
2.77E-002 
3.49E-002 
1.95E-00I 
7.32E-001 
7.70E-002 
2.21E-002 
4.10E-002 
1. 83E- 001 
2.67E-002 
2.46E-002 
2.47E-002 
2.97E-002 
1. 76E- 001 
2.88E-002 
1.82E-002 
7.41E-002 
1.34E-001 
1.13E- 001 
6.11E-002 
8 .42E- 002 
2.37E-002 
2.32E-002 
2.02E-002 
1.66E-OOI 
2.58E-002 
2.69E-002 
2.65E-001 
3.42E-002 
1.21E-001 
1.63E-001 
1.S7E-001 
6.47E-002 
2.2SE-002 
2.1SE-001 
4.32E-002 
2.17E-002 
6.03E-002 
2.82E-002 
2.64E-002 
1.lSE-OOI 
4.0SE-001 
1.07E+OOO 
1.9SE-001 
1.72E-001 
1.74E-002 
7.S1E-002 
4.36E-002 



•••••••• ** •• ***** •• ***.******.**** ••• ********* •• ************.* ••••• ****** 
* Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] • 
* 7/13/99 11:47:48 PM * 
**********.*****.* •• *.***.** •••••••• *****~******.*******************.* ••• 

: Analyzed by: ~, ),.d'1o, Reviewed by: J!xr ,·.i/l J/(X1 : 
***.**********~.****~**l*******************.*****1***rq~l~~********** 
Customer : BYRD/D. PERRY (6134/SMO) 
CUstomer Sample ID 047248-001 
Lab Sample ID 90140904 [C.TA_O'\-G.CZ-OO"i-D-D.~-S 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acouire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
870.000 

7/12/99 
7/13/99 

LAB 0 2 
6000 1 

SOLID SAMPLE 
gram 

11:25:00 AM 
10:07:34 PM 

6004 seconds 

*******************************.***.*.***** •• **** ••• * •• * ••••• ******.***** 

Nuclide Activity 
Name (pCi/gram 

------- ....... _---- ......... 
U-238 Not Detected 
RA-226 1.34E+00O 
P:S-214 4.20E-001 
B1-214 4.03E-OOl 
PB-210 Not Detected 

TH-232 6.74E-001 
RA-228 7.67E-001 
AC-228 6.7SE-001 
TH-228 2.57E-001 
RA-224 7.43E-001 
P:S-212 6.93E-001 
B1-212 8.83E-OOI 
TL-208 6.48E-00I 

U-235 1.99E-OOl 
7::1-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA·223 Not Detected 
RN-219 Not Detected 
P:S-211 Not Detected 
TL-207 Not Det.ected 

A.'fv1-241 Not Detected 
;1]-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TR-229 Not Detected 

2-sigrna 
Error 

.. - -- ... -- ... ... -
---------
7.07E-001 
9.11E-002 
1.01E-OOl 
... .. ... ... - -- ... ... 

3.64E-001 
2.S2E-001 
1.92E-001 
3.60E-001 
1. 83E-001 
1.2SE-001 
2.31E-00I 
1.34E-00I 

1.56E-OOl 
. --- - - -- . 
- -- - - - - - -
~ ---- - - --
- - ~ - - .. - - . 
-- - ... --- --
. -- - - - - - -
- .. - ..... -_ ... 

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

MDA 
(pCi/gram 
... ... ... - .. - ... - ... ... -
7.02E-001 
S.SSE-001 
4.20E-002 
3.99E-002 
3.0SE+001 

1.2SE-001 
1.29E-001 
7.39E-002 
3.68E-001 
5.6SE-002 
3.14E-002 
2.64E-001 
5.40E-002 

1. 9 8E- 001 
1.60E+OOO 
1.13E+OOO 
3.02E-001 
1. 86E-OOI 
3.06E-OOl 
6.SSE-OOI 
1.16E+OOl 

4.09E-OOI 
3.69E+002 
2.17E-OOI 
4.70E-002 
2.12E-OOI 

Note: Ra-225 and U-235 gamm~ peaKs 
inter1ere. either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 90140904 

Nuclide 
Name 

AG-10Srn 
AG-llOrn 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
co-SS 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
IR-192 
K- 40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
N1-57 
RU-103 
RU-106 
S3-122 
S3-124 
S3-125 
SN-113 
SR-85 
TA-182 
TA-183 
':':-99m 
TL-201 
X2-133 
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 

6_S2E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.64E+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 Detect.ed 
Not Detected 

2-sigrna 
Error 

6.SSE-002 

3.61E+000 

MDA 
(pCi/gram 

3.04E-002 
3.09E-002 
3.69E-002 
2.04E-001 
1.09E+000 
8.39E-002 
2.3SE-002 
4.3SE-002 
1. 94E- 001 
2.S3E-002 
2.61E-002 
2.79E-002 
3.13E-002 
1.S8E-001 
3.10E-002 
1. 82E- 002 
7.87E-002 
1. 47E- 001 
1. 22E- 001 
6.3SE-002 
8.83E-002 
2.SSE-002 
2.S8E-002 
2.18E-002 
1.96E-001 
2.93E-002 
2.87E-002 
2.7SE-001 
3.7SE-002 
1.37E-001 
1.7SE-001 
1. 79E- 001 
7.37E-002 
2.1SE-002 
2.29E-00l 
4.66E-002 
2.39E-002 
6.62E-002 
3.01E-002 
2.91E-002 
1.26E-001 
4.2SE-001 
1.3SE+OOO 
2.0SE-OOl 
1.93E-001 
1.69E-002 
S.72E-002 
4.6SE-002 



************************************************************************* 
* Sandia National Laboratories ,. 
* Radiation Protection Sample Diagnostics Program [806 Laboratory) * 
* 7/14/99 8:12:11 AM ,. 
************************************************************************* 

: Analyzed by: ~ I) Ll loa Reviewed by: ..t----..,J1L/qq : 
**************~** J~4~4*******.******.**.****~*i1*~***.**.* •• ***** 
Customer BYRD/D. PERRY (6134/SMO) 
Customer Samnle ID 047251-001 
Lab Sample II:> 90140905 CC(~-C!'I' 4.r2.· £);D ~ f)-{).~- 5-

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
828.000 

7/12/99 
7/13/99 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
1:30:00 PM 

11:49:21 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

U-238 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA- 22 8 
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 
':'L-207 

AM-241 
?U-239 
N?-237 
PA-233 
TH-229 

Activity 
(pCi/gram 

Not Detected 
1. 38E+000 
4.48E-001 
4.16£-001 

Not. Detected 

7.41£-001 
7.47E-001 
7.83£-001 
8.27E-001 
7.77E-001 
7.73£-001 
8.13£-001 
7.26E-001 

1.28£-001 
Not Det.ected 
Not Detected 
Not Detected 
Not. Detected 
Not. Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

7.69£-001 
l.02E-001 
9.76E-002 

3.83E-001 
2.60£-001 
2.27E-001 
6.48E-001 
1.92E-001 
1.60£-001 
4.14£-001 
5.65E-001 

1.59£-001 

MDA 
(pCi/gram 

7.02E-001 
4_92E-001 
4.20E-002 
3.99E-002 
3.15E+001 

1.24E-001 
1. 34E- 001 
7.42E-002 
4.60E-001 
5.71E-002 
3.51E-002 
2.55E-001 
5.95E-002 

2.02E-001 
l.64E+000 
1.20E+000 
3.26E-001 
1.90E-001 
3_19E-001 
7.11E-001 
1.20E+001 

Not Detected --------- 4.32E-001 
Not Detected --------- 3.77E+002 
---"!-: :-:. ::~:~:~G"6:-::-:--';"": -:-:. :=-:2:-;:;.......f::...g:..;.:------;2=-=.~~~:,..;;E~G-€-G.;,.: - ~ JflztQ )611' I '-/ l 
Not Detected --------- 4.66E-002 
Not Detected --------- 2.28E-001 

Note: ~a-226 and U-235 Q3rTJna peaks 
interfere. Either isotope 
may beover-estlmalec. 



[Summary Report] • Sample ID: : 90140905 

Nuclide 
Name 

AG-10Bm 
AG-110m 
BA-133 . 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-s1 
CS-134 
CS-137 
EU-1s2 
EU-1s4 
EU-155 
FE-59 
GD-153 
HG-203 
7-131 
!R-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
NO-147 
NI-57 
RU-I03 
RU-I06 
S3-122 
53-124 
53-125 
5N-113 
SR-85 
::.'[)..-182 
TA-183 
::C-99m 
'TL-201 
XE:-133 
Y-88 
ZN-65 
ZR 95 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 

1.95E-001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

5.59E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.53E+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 

2.68E-001 

4.90E-002 

3.46E+000 

MDA 
(pCi/gram 

3.1BE-002 
3.20E-002 
3.92E-002 
1.43E-001 
8.2sE-001 
8.76E-002 
2.42E-002 
4.44E-002 
2.03E-001 
2.73E-002 
2.74E-002 
2.71E-002 
3.35E-002 
1. 99E- 001 
3.2sE-002 
2.03E-002 
8.20E-002 
1.s3E-00l 
7.6sE-002 
6.53E-002 
9.31E-002 
2.64E-002 
2.57E-002 
2.23E-002 
1. 86E- 001 
3.05E-002 
2.91E-002 
2.87E-00l 
3.75E-002 
1. 44E- 001 
1. 87E- 001 
1.83E-00l 
3.8SE-002 
2.37E-002 
2.32E-001 
4.93E-002 
2.s4E-002 
6.97E-002 
3.16E-002 
3.10E-002 
1.29E-OOl 
4.SSE-OOl 
1.38E+OOO 
2.24E-001 
1.93E-001 
1.83E-002 
S.45E-002 
4.91E-002 



-
*****y******************************************************************* 
* Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [806 Laboratory) * 
* 7/14/99 . 8:08:57 AM * 
****************************************~******************************** 

:. ~:; ~;;~. ~~ ~. J J! ~ 19." •••••••••• ~;';! ;:;~. ~~ ;$:=dd. 'fJ ••••••••••••• : 
Customer : BYRD/D. PERRY (6134/SMO) 
Customer Sample ID 047255-001 
Lab Sample ID 90140906 ·,er;.:- ~-&iI2." D~2 - t:> -0. ':) -..5 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
942.000 

7/12/99 
7/14/99 

LAB02 
6000 / 

SOLID SAMPLE' 
gram 
1:50:00 PM 
1:31:08 AM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

U-238 
RA-226 
PE- 214 
EI-214 
PE-210 

TH-232 
RA- 22 8 
AC-228 
TH-228 
RA-224 
PB-212 
31-212 
TL-208 

t;-235 
TH-231 
PA-231 
TH-227 
RA-223 
RN-219 
PB-211 
T:"'-207 

PU-239 
NP-237 
PA-233 
':"H-229 

Activity 
(pCi/gram 

1.16E+000 
1.52E+000 

Not Detected 
5.12E-00l 

Not Detected 

8.03E-00l 
8.18E-00l 
7.83E-001 
8.98E-001 
7.84E-00l 
7.79E-001 
7.58E-00l 
7.23E-001 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 

_._ .... _ ew_ 

Not Detected 
Not Detected 

6.56£-001 
6.48E-001 

1.0'1E-00l 

7.28E-00l 
2.44E-OOl 
2.01E-00l 
6.41E-001 
1. 90E- 001 
1. 39£- 001 
4.89E-00l 
1. 56E- 001 

_ • ___ .... c_ 

MDA 
(pCi/gram 

5.53£-001 
4.58£-001 
3.74£-002 
3.46E-002 
3.05E+00l 

1.09E-00l 
1. 06£- 001 
6.52£-002 
3.42E-00l 

·4.09E-002 
3.17E-002 
2.19E-001 
5.29£-002 

1. 90E- 001 
1.54E+000 
1.10E+000 
3.02£-001 
1.82£-001 
2.93E-00l 
6.55£-001 
9.86£+000 

4.13E-001 
3.50E+002 _. ___ uc _ 

4.39E-002 
2.06£-001 

Note: :ia·226 and U-235'g3r;.r.::: peakS 
interfere. Either isotope 
:nay be over·estimated. 



[Summary Report] - Sample ID: : 90140906 

Nuclide 
Name 

IA.G-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-155 
FE-59 
GD-153 
HG-203 
:::-131 
IR-192 
K-40 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB- 95 
ND-147 
NT-57 
2U-103 
Ru-106 
53-122 
52-l24 
52-125 
5N-113 
5R-85 
T?-.-l82 
T.!:..-l83 
:::-99m 
::~-201 
X:::-l:!3 
Y-88 
21':-65 
Z;:-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 

7.7SE-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.02E+001 
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 
Not Detected 
Not Detected 
Not Detected 
Not. Detected 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detected 
Not Detected 

2-sigrna 
Error 

3.SSE-002 

2.77E+000 

MDA 
(pCi/gram 

2.86E-002 
3.01E-002 
3.67E-002 
1.97E-OOl 
1.OSE+OOO 
8.41E-002 
2.20E-002 
4_21E-002 
1. 8SE- 001 
2.S8E-002 
2.S4E-002 
2.43E-002 
3.02E-002 
1.SOE-OOl 
3.llE-002 
1.94E-002 
7.66E-002 
1. 3 SE- 001 
1.l6E- 001 
S.3SE-002 
8.64E-002 
2.4SE-002 
2.44E-002 
2.04E-002 
1.73E-00l 
2.S2E-002 
2.64E-002 
2.S1E-001 
3.3SE-002 
1.37E-001 
1.7SE-001 
1. 72E- 001 
7.S4E-002 
2.21E-002 
2.l9E-001 
4.S0E-002 
2.21E-002 
6.34E-002 
2.88E-002 
2.78E-002 
1.18E-OOl 
4.32E-OOl 
1.51E+OOO 
2.11E-OOl 
1.90E-OOl 
1.9SE-002 
7.92E-002 
4.26E-002 



*~*~******************************************************~~************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laborato~] * 
* 7/14/99 6:05:14 AM * 
************************************************************************* 

: Analyzed bY:~IIJuJ9q Reviewed by: J/£-::rfp''fj : 
**************~******~**************************~:*14i1C*************** 
CUstomer BYRD/D. PERRY (6134/SMO) 
Customer Sample ID 047260-001 
Lab Sample ID 90140907 . lCOlr"C'\- (-,:{2.- 0>'1 -0 -D.)'- 5 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
940.000 

7/12/99 
7/14/99 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
2:00:00 PM 
3:12:54 AM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

--- .. _-- ---- ..... _----
U-238 2.1SE+000 
RA-226 Not Detected 
PB-214 5.40E-001 
BI-214 4.77E-001 
PB-210 Not Detected 

TH-232 7.75E-001 
RA-228 8.37E-001 
AC-228 7.86E-001 
TH-228 7.62E-001 
RA·224 9.06£-001 
PB-212 7.83£-001 
BI-212 9.97E-001 
TL-208 7.07E-001 

U ~---~.j:; Not. Detected 
TH-231 Not. Detected 
PA-231 Not Detected 
TE .. 227 Not Detected 
RA·223 Not Detected 
RN-219 Not Detected 
P3-211 Not Detected 
TL-2C7 Not Det.ect.ed 

AM-24l Not: Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TB-229 Not Detected 

2-sigma MDA 
Error (pCi/gram 

------- ... -- ------- ... _--
1.93E+000 6.0SE-001 
_ .. _------ 4.76E-001 
1.13E-001 3.78E-002 
1.10£-001 3.69E-002 ---_ ... ---- 3.23E+OO1 

4.16£-001 1.0SE-001 
2.97E-001 1.18E-00l 
2.16£-001 6.80E-002 
5.93E-001 4.20E-00l 
2.16E-001 4.96E-002 
1.39£-001 3.12E-002 
5.20£-001 2.44E-001 
1.49E-001 5.63E-002 

--... - - ... -- - 1.93£-001 
--------- 1.60£+000 
... - - ... - - . - - 1.15E+OOO 
- ... ---- ... - .. 3.04£-001 - .. ... . ... --- - 1.84£-001 
- ---- . ... . - 3.07£-001 
... -- ...... -- ... - 6.78£-001 
--- .... ---- .. 1.08£+001 

- - - - - - - - - 4.21£-001 
- - - --- - - - 3.56E+002 
- -- - - - - - . 2.92£-001 
--------- 4.84£-002 
.-- .. _---- 2.15£-001 

Note: Ra-226 2nd U·2~: g:1ITlmJ :eaks 
interfere. Either !Su7Cpe 
may be over-estirtated. 



[Summa+y Report] - Sample ID: : 90140907 

Nuclide 
Name 

AG-l08rn 
AG-llOrn 
BA-l33 
BE-7 
CD-l09 
CD-lls 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-ls4 
EU-15S 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-57 
RU-103 
RU-I06 
S3-122 
S3-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
Te- 99m 
TL-201 
X2-133 
Y-88 
ZN-65 
2R-95 

Activity 
(pCi/gram 

2-sigrna 
Error 

MDA 
(pCi/gram 

Not Detected --------- 3.l7E-002 
Not Detected --------- 4.s3E-002 
Not Detected --------- 3.81E-002 

-,--N_o_t;..D-:-Ie~t:;.!e;..cpoft1-fe1-fd;.-_..;-...".-..;;--,;-.;:-~-~-~-.e.-___ ~~?-:'.~~;.;~:-;:~_;...--e08~g.::::-~_ r.. _ ~J~~,II~/' - :.93EI066 :.67E.0:0 _ =_ ~=_ ,~~ ~ 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.20E-00l 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.31E+00l 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

6.49E-002 

3.16E+OOO 

8.62E-002 
2.33E-002 
4.27E-002 
1.91E-00l 
2.61E-002 
2.62E-002 
2.6sE-002 
3.01E-002 
1. 92E- 001 
3.0SE-002 
1.84E-002 
7.8sE-002 
1. SOE- 001 
1.20E-00l 
S.99E-002 
8.82E-002 
2.S7E-002 
2.S2E-002 
2.26E-002 
1. 64E- 001 
2.78E-002 
2.91E-002 
2.56E-OOl 
3.40E-002 
l.S2E-00l 
1.79E-OOl 
1.7SE-OOl 
7.57E-002 
2.3sE-002 
2.19E-00l 
4.59E-002 
2.22E-002 
6.77E-002 
3.06E-002 
2.92E-002 
l.22E-OOl 
4.48E-001 
1.84E+OOO 
2.19E-OOl 
1.94E-001 
1.9SE-002 
8.04E-002 
4.53E-002 



• •••• ;.~****;;*;; •• *****;*.;;******;*;******;*********~~~******~********* 
* Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [S06 Laboratory] * 
* 7/14/99 6:34:51 AM * 
*************;***************************************************~******* 

: Analyzed bY:~IJI\Jlq4 Reviewed by: j/,-."" ~,JCfi : 
*************~*** *~ **************************~*~~~~~************* 
Customer EYRD/D. PERRY (6134/SMO) 
Customer Sample ID 047262-109 
Lab Sample ID 9014090S C.( .. :flc- 0'1- Gte.. -000 -£(3. 

Sample Description 
Samole Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
500.000 

7/12/99 
7/14/99 

LAB 02 
6000 / 

LIQUID SAMPLE 
mL 
9:40:00 AM 
4:54:41 AM 

6001 seconds 

Comments: 
*****;*************;;;******;*****;*;;*********************************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/mL Error (pCi/mL 

---_ ... _ ... ...... _---- ..... _- .. . - - ... . .. ... - - -----------
U-238 Not Detected - ..... - ..... --- 3.20E-00l 
RA-226 Not Detected .. .. ... -- .. - .. .. 3.97E-OOl 
P3-214 Not Detected - .. - - - ... ~ - - 3.44E-002 
EI-214 Not Det.ected - - .. -- .. - - ... 3.76E-002 
PE-210 Not Detected ... .. .. - .. - - - ... lo22E+OO1 

TH-232 Not Detected ------- .. - loll.E- 001 
RA-228 Not Detected ...... _------ l.09E-OOl 
AC-228 Not Detected .. -. . .. . - ... - 6.43E-002 
TH-228 Not Detected ---- .. ---- 3.89E-001 
RA-224 Not Detected -- ........ _--- 9.42E-002 
PE-212 Not Detected -- ... ------ 3.00E-002 
E::-212 Not Detected --------- 2.21E-001 
T:.o-208 Not Detected - ... - ... ... - ... ... - 5.07E-002 

U-235 Not Detected - • ... ... - ... - * - 1.26E-OOl 
7H-231 Not Detect.ed --- - - - ... - - 9.62E-001 
PA-231 Not Detected - --- ... ... - -- 7.S9E-001 
TH-227 Not Detect.ed - ~ - - . -- ... - lo14E- 001 
RA-223 Not Detected ... ... ... ... ... - ... - - 9.0SE-002 
RN-219 Not Detected ... ... - - --- - ... 2.04E-001 
PE-211 Not Detected --- - - --- - 4.7SE-OOl ,.,..,. 207 No:: Detected 7.70E-i-OOO • .l..J -- - - - - - ~ -
A.1>1- 241 Not Detected -- -- - - - ~ - 1. 91E- 001 
PU .. 239 Not Detected ~ . - - - - - - - 2.12E-i-002 
N?-237 Not Detected - - - - - - - - - 1.42E-OOl 
?A-233 Not Detect.ed - - - - - ~ - - - 3.41E-002 
1'H-229 Not: Det.ected -- - - - - - - - 1.17E- 001 



[Summary Report) - Sample ID: : 90140908 

Nuclide 
Name 

AG-108rn 
AG-110rn 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-1S4 
EU-15S 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-J..06 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
TA-183 
~c - 99m 
TL-201 
X:::-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/rnL 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

MDA 
(pCi/rnL 

1.70E-002 
1. 52E- 002 
2.05E-002 
1. 52E- 001 
4.80E-001 
4.83E-002 
1. 53E- 002 
2.68E-002 
1.22E-001 
2.24E-002 
1. 63E- 002 
1. 7SE- 002 
1. 87E- 002 
1.42E-001 
1. 67E- 002 
1. 69E- 002 
4.89E-002 
7.96E-002 
7.42E-002 
3.16E-002 
4.84E-002 
1.65E-002 
1.87E-002 
1. 63E- 002 
2.92E-001 
2.36E-002 
1.88E-002 
2.09E-001 
1.61E-002 
1.18E- 001 
7.42E-002 
1.1SE-001 
S.28E-002 
1.79E-002 
1.59E-001 
3.48E-002 
1.64E-002 
4.67E-002 
2.14E-002 
2.38E-002 
5.38E-002 
2.05E-001 
2.57E+000 
1.09E-001 
1.07E-001 
1.91E-002 
3.68E-002 
2.88E-002 



************************************************************************* 
• Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 7/14/99 7:21:34 AM * 
************************************************************************* 

: Analyzed by: YC "1i,c./q1. Reviewed by: '- M7 (Julc.q : 
***************~FJl*~**************************~***~~~************ 
Customer BYRD/D. PERRY (6134/SMO) 
Customer Sample ID LAB CONTROL SAMPLE US~NG CG134 
Lab Sample ID 90140909 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD_CG134 
1:000 'Each 

11/01/90 12:00:00 PM 
7/14/99 7:11:20 AM 

LAE02 
600 / 605 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sioma MDA 
Name (pCi/Each Error (pCi/Each 

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

U-238 Not Detected - - --- - - ... ... 4.09E+003 
RA-226 Not Detected --- -.... - ... ... ... S.47E+003 
P3-214 Not Detected --------- 6.04E+OO2 
:81-214 Not Detected ------ ... _- S.42E+002 
PB-210 Not Detected -_ ..... __ ... _- 2.70E+OOS 

TH-232 Not Detected ... ... -- ... ... - -- 1.90E+003 
RA-228 Not Detected ... - ... - ... ... ... ... ... 2.1SE+003 
AC-228 Not Detected --- - ... -- - - 1. 2BE+003 
TH-22S Not Detected ... _------- 1.41E+OOS 
RP.- 224 Not Detected - -- ... - - ... - ... S.38E+OO3 
PB-212 Not Detected -_ ... _--_ .. - 1.07E+OO4 
EI-212 Not Detected - ... - .. ... - --- 8.14E+OO4 
T:'-208 Not Detected - - --- - - - - 1.93E+OO4 

w-2.35 Not Detected - - ... - - - ... ... - 1.S5E+003 
TH-231 Not Detected - - .. - - - - - - 1.16E+004 
PA-231 Not Detected - - - - - .... -- ... 1. 28E+004 
TH-227 Not Detected ------ ... _- 2.36E+OO3 
RA-223 Not Detected - -... ... -- ... -- 1.00E+026 
RN-219 Not Detected ... - ... ... - ... - - - S.34E+OO3 
?3-211 Not Detected ... - . --. - ... - 1.20E+OO4 
-:-:":-207 Not Detected - - - ... ... - - - - 1.87E+OOS 

AM-241 7.78E+OO4 1.44E+OO4 2.9SE+OO3 
PU-239 Not Detected -- - - - - --- 2.78E+D06 
N?-237 Not Detected ~ -. - - - - - - 2.14E+OO3 
?A-233 Not Detected - - -- - - - -- S.40E+OO2 
TE-229 Not Detected --- ... _---- 1.S8E+OO3 



[Summary Report] - Sample ID: : 90140909 

Nuclide 
Name 

AG-108m 
AG-l10m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB- 95 
ND-147 
NT-57 
?U-103 
?U-106 
S3-122 
53-124 
S3-125 
SN-113 
SR- 85 
7]1.-182 
".r.. - 18 3 
~c:- 99m 
:-~-2Cl 
XE -13 3 
'::-88 
ZN-E5 
ZR-95 

Activity 
(pCi/Each ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.B7E+004 
Not Detected 
Not Detected 

7.1SE+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 ;)etected 
Not Detected 
Not Detected 
Not Det.ected 
Not Detected 

2-sigma 
Error 

1.07E+004 

9.48E+003 

MIlA 
(pCi/Each 

2.76E+002 
1.05E+007 
6.59E+002 
2.73E+021 
7.93E+005 
1.00E+026 
1.73E+009 
1.00E+026 
3.52E+006 
7.75E+014 
6.61E+00S 
B.84E+015 
4.35E+002 
1.00E+026 
4.79E+003 
2.47E+002 
9.42E+002 
2.43E+003 
3.17E+003 
1.00E+026 
6.04E+006 
1.00E+026 
1.00E+026 
2.30E+015 
1.30E+003 
1.00E+026 
3.41E+005 
1.00E+026 
1.79E+003 
1.OOE+026 
1.00E+026 
1.00E+026 
1.00E+026 
1.00E+026 
1.04E+006 
1.00E+026 
1.9BE+018 
8.77E+003 
8.01E+010 
1.83E+017 
1.97E+011 
1.00E+026 
1.OOE+026 
1.00E+026 
1.00E+026 
1.4SE+Oll 
5.97E+006 
3.93E+017 



~~~~~~~~~~~~~~~~~~~~~~~*******~~***********~***~**~~*~~~~~~*~~~~~~*.~~**., 

~ Sandia National Laboratories * 
~ Radiation Protection Sample Diagnostics Program t 

~ Quality Assurance Report * 
~****~~**~~*~*~~*****~***********~*************~*~****~***~**~~*~~*~*~**** 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

7/14/99 7:21:36 AM 
C:\GENIE2K\CAMFILES\LCS2.QAF 
KIC 
90140909 

1.00 
11/'01/90 

7/14/99 
600 
60S 

Mean 

Each 
12:00:00 

7:11:20 
seconds 
seconds 

1S Error 

PM 
AM 

New Value <: LU : SD : UD : BS 
- - - - - - - - - - - - - -- ----------- -- - -- - - - --- - ----------- - - -- - - - -- - - --- - - - - -
AM-241 Activity 

CS-137 Activity 

CO-60 Act.ivity 

Flags Key: LU 
SD == 
UD 
BS == 

Reviewed by: 

8.169E-002 3.880E-003 

7.063E-002 1.923E-003 

7.867E-002 2.123E-003 

Boundary Test 
Sample Driven N-Sigma Test 
User Driven N-Sigma Test 
Measurement Bias Test 

7.776E-002 <: 

7.1S2E-002 <: 

7.931E-002 <: 

(Ab == 
(In == 
(In 
(In = 

Above , 
Investigate, 
Investigate, 
Investigate, 

Be 
Ac 
Ac 
Ac 

= Below 
!f Action 
= Action 
= Action 



*********************************************777TT.T.,*TyTTT ••••••••• ____ _ 
• Sandia National Laboratories ,. 
* Radiation Protection Sample Diagnostics Program [806 Labo::-ato::-yJ ,. 
* . 7/14/99 5:07:00 PM '* 

:.::::::::.::: ...... ~~:~; ...... ::::::::.::: .. ~~~ •.......... : 
******************~JJ?~f;********************~~1~***********'***'*'" 
CUstomer : BYRD/D. SALMI (6134/SMO) 
CUstomer Sample ID 047231-001 
Lab Sample ID 90141101 (crA-~-tlifZ.-~( _ t>,:>-(.0-5. 

sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
849.000 

7/12/99 
7/14/99 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 

10:17:00 AM Note: 
3:26:44 PM 

6003 seconds 

Ra-225 and U-';'2~ I"::::ml -I ~ n~' 
~ - .... U •• ,u I He ~t:. 

Interfere. Either lsoto·pe . 
may be over-~str'm~.CJd -.. It C.l"" • 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- .......... _ ........ _- ... --_ ... _-- ....... - .. ... - ... ----. . ... 
U-238 Not Detected ------- ... - S.39E-001 
RA-226 1.44E+00O 7.83E-001 S.6SE-001 
PB-214 6.95E-001 1.54E-001 4.67E-002 
31-214 6.73E-001 1.51E-001 4.78E-002 
PB-210 Not Detected ... ... ---... ... ... - 8.14E+000 

Tn - 232 8.57E-001 4.61E-OOl 1.53E-001 
RA-228 9.40E-001 3.63E-001 1.69E-001 
AC-228 8.83E-001 2.43E-00l 9.17E-002 
TF.-228 1.00E+000 3.27E-001 4.82E-001 
RA-224 1.04E+000 4.24E-001 1.07E-001 
PB-212 9.30E-001 1.76E-001 3.95£-002 
31·212 1.05E+000 5.89E-001 3.24£-001 
TL-208 8.48E-OOl 1.98E-001 6.95E-002 

U-22S Not Detected ----_ ... --- 1. 99£- 001 
"'T"'";': .. .., ":. -...... --- Not Detected ------- .. 7.40£+000 
?A-231 Not Detected '"'---- ...... _- 1.33£+000 
~~-227 Not Detected -. -- - - .. . . 3.09£-001 
M-223 Not Detected ...... ------- 1.40£-001 
RN-219 Not Detected - ...... _---_ .... 3.65E-OOl -- -~-~=-'::"~..L Not Detected --_ ... _-- ....... 8.24£-001 
TJ.:..-207 Not Detected ----""'---- 1.46£+001 

AM-241 Not Detected --_ .. _ .... _-- 2.00E-001 
?:i-239 Not. Detected .... --_ ... - .. - 3.69£+002 
NP-237 -- ~ ~ 2.01£-001 
:;::A-233 Not Detected --------- 6.0DE-D02 
':'::-229 Not Detected -------_ ... 1.72£-001 



[Summary Report] - Sample ID: : 90141101 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
1R-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
t-<'3 - 95 
ND-147 
K:::-S7 
F.U-103 
RG-lD6 
53-122 
53-124 
53-125 
5~-1:'3 
SR .. E5 
'":;"-182 
::;_-lE3 
'":C-99rn 
'"::":-20: 
):::: - :. 33 
";'-88 
z:~ -E 5 
:::.- SS 

Activity 
(pCi/gram ) 

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 

1.03E-001 
Not Detected 
Not Det.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detected 

2.l8E+001 
Not Detected 
Not Detected 
Not Detected 
Not Det.ect.ed 
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 Detect.ed 
Not Detected 
Not Det.ect.ed 
Net Detected 
Not Det.ected 
Not Detected 
Not Detected 

2-sioma 
Error 

2.30E-002 

3.26E+OOO 

MDA 
(pCi/gram 

4.07E-002 
4.3SE-002 
4.S9E-002 
2.56E-001 
8.2SE-001 
1. 33E- 001 
2.50E-002 
4.S4E-002 
1.98E-001 
3.64E-002 
2.S6E-002 
3.73E-002 
4.30E-002 
2.40E-001 
3.69E-002 
2.43E-002 
7.·67E-002 
1.98E-001 
1.19E-001 
8.31E-002 
6.S8E-002 
3.11E-002 
3.28E-002 
2.S1E-002 
2.70E-001 
4.67E-002 
3.73E-002 
4.11E-001 
4.9SE-002 
4.74E-001 
lo68E-001 
2.36E-001 
1.SSE-001 
2. '90E- 002 
3.06E-OOl 
7.21E-002 
2.94E-002 
7.86E-002 
3.66E-002 
3.67E-002 
1.69E-OOl 
2.30E-001 
1.17E+OOl 
loS8E-OOl 
1.69E-OOl 
3.2SE-002 
lo16E-OOl 
6.06E-002 



****************************************** •• *************************7WTT 
* Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program [806 Laborato~) , 
* 7/14/99 6:49:00 PM • 
*******.****.*******. **** ********* .. ****-**************.************.*,* 

'1 'lLII{l{ Reviewed by: k?/,r/f7 : 
***** *~ **************.*******~~**?**************** 

* '* Analyzed by: 
**'*'****'***'******* 
CUstomer 
CUstomer Sarnole ID 
Lab sampl e ID 

Sarnole Description 
Sample Quantity 
Sample Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

BYRD/D. SALMI (6134/SMO) 
047232-001 
90141102 

MARINELLI 
853.000 

7/12/99 
7/14/99 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 

10:25:00 AM 
5:08:46 PM 

6003 seconds 

Nots: ~c-225 and U-235 aamma pc:' 
rnterfere. Eithei isotope "C 

may be over-estimated. 

Comments: 
*******************'***'**********************'****************************. 

Nuclide Activity 2 - sigrna MDA 
Name (pCi/gram Error (pCi/gram 

... - - .......... -----_ ...... - ...... ---------- -.... --------
U-238 Not Detected --------- 5.39E-001 
RA-226 1.67E+OOO 8.18E-001 5.34E-001 
PB-214 6.93E-001 1. 54E- 001 4.68E-002 
BI-214 6.47E-001 1. 49E- 001 4.88E-002 
PB-21D Not Detected ........ -....... _- 8.10E+OOO 

TH-232 8.79E-001 4.68E-001 1.75E-001 
RA-228 8.02E-001 1.29E-001 2.24E-001 
AC-228 9.03E-001 2.92E-001 9.36E-002 
TF.-228 9.02E-001 1.71E+000 4.77E-001 
RA-224 1.13E+000 3.74E-001 9.19E-002 
PB-212 8.83E-001 1.63£-001 4.19E-002 
BI-212 8.40E-00l 6.73E-001 3.24E-001 
TL-20e 8.27E-001 2.04E-001 6.94E-002 

tJ-235 Not Detected --------- 2.01E-001 
TH-231 Not Detected .... - ............. 7.42E+000 
PA-231 Not Detected - - ... -- - ... ... ... 1.34E+000 
TH-227 Not Detected ... .. ... -- - -- ... 3.07E-001 
RA-223 Not Detected ---- ... _--- 1. 4oE- 001 
F...N-219 Not Detected -- ... -..... --- 3.77E-001 
PB-211 Not Detected -.. ... ... - - ... - - B.43E-001 
TL-207 Not Detected ---- ... _- .. - 1.52E+001 

A.'rI1-241 Not Detected -- . ... - - - - - 2.0SE-001 
PiJ - 239 Not Detected --_ ....... --- 3.65E+002 
N?-237 Not Detected --------- 2.SBE-OOl 
?r..·233 Not Detected ----- ... --- 5.6oE-002 
':'H-229 Not Detected --------- 1. 74E- 001 



[summary Report] - Sample ID: 90141102 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-1S3 
HG-203 
1-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
N!:l-95 
ND-147 
NT-57 
R\"~-103 _ ...... ,.." ~ 

t\..U~j..Ub 

S3-122 
53-:'24 
53-:'25 

S?'-BS 
'"::1-_-122 
TA-183 
~:-99m 
':'::-201 

Y-EE 

Z? - 9 5 

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 

1.10E- 001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2_1SE+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ect.ed 
Not. Detected 
Not Detected 
Not. Det.ected 
Not Det.ected 
Not Detect.ed 
Not. Detected 
Not Detect.ed 
Not Detected 
Not Det.ect.ed 
Not Detected 
Not Detected 
Not Detect.ed 
Not Det.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

1. 76E- 001 

3.14E+000 

MDA 
(pCi/gram 

4.16E-002 
4.21E-002 
4.56E-002 
2.62E-001 
B.S3E-OOl 
1. 42E- 001 
2.S4E-002 
4.49E-002 
1. 94E- 001 
3.S7E-002 
2.S1E-002 
3.S1E-002 
4.33E-002 
2.36E-001 
3.60E-002 
2.42E-002 
7.4SE-002 
2.00E-001 
1.18E-001 
7.96E-002 
6.86E-002 
3.10E-002 
3.33E-002 
2.61E-002 
2.64E-001 
4.38E-002 
3.87E-002 
4.27E-001 
4.78E-002 
4.6SE-00l 
1.68E-00l 
2.32E-OOl 
1.43E-OOl 
2.91E-002 
2.89E-00l 
6.B6E-002 
2.93E-002 
7.90E-002 
3.66E-002 
3.76E-002 
1.69E-OOl 
2.42E-OOl 
1.47E+OOl 
1.SBE-OOl 
1.7SE-OOl 
3.08E-002 
1.13E-OOl 
S.79E-002 



**************************************************************YYTTYYTT ••. 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Labora~e=y) T 

* 7/14/99 8:31:02 PM T 

************************* ***********Y******************************TT* 

: Analyzed by: 1'2,J!'f Reviewed by: ~1w"L? : 
****************** *****J*~~**********************f*******Y************T 
CUstomer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sam'Ole Quantity 
Sample Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

BYRD/D. SALMI (6134/SMO) 
047233-001 
90141103 

MARINELLI 
829.000 

7/12/99 
7/14/99 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 

10:27:00 AM 
6:50:48 PM 

6003 seconds 

Note: Ra-226 and U-235 gamma peaf 
interiere. Either Isotope 
may be over-estl;;i:~ed. 

Comments: 
************************************************************************* 

Nuclide Activity 2-siorna MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ........ ... - ...... - -----------
U-238 Not Detected ----.---- 5.45E-00l 
RA-226 1.61E+000 1.92E+000 5.45E-00l 
PB-214 7.05E-001 1.60E-00l 4.96E-002 
E1-214 6.12E-00l 1.12E+000 5.25E-002 
PE-210 Not Detected --------- 8.49E+000 

TP.-232 7.97E-OOl 4.11E-001 1.69E-00l 
RA-228 Not Detected --------- 1.77E-001 
AC-228 8.91E-OOl 5.09E-001 l. 01E- 001 
TH-228 6.67E-00l 2.45E-001 4.92E-00l 
RA-224 1.20E+000 4.42E-00l 8.69E-002 
PE-212 9.23E-001 2.19E-00l 4.22E-002 
E1-212 9.39£-001 8.29E-001 3.75E-00l 
TL-208 8.49£-001 1.07E+OOO 7.33E-002 

U-235 Not Detected .. .. .. .. .. .. .. .. .. 2.07E-001 
':"E-231 Net Detected .. .. .. .. .. .. .. .. .. 7.56E+000 
P;'.-231 Not Detected .. .. .. .. .. .. .. .. .. 1.31E+000 
TP.-227 Not Detected .. .. .. .. .. .. .. .. .. 3.13E-00l 
RA-223 Not Detected .. .. .. .. .. .. .. .. .. l.48E-001 
RN - 219 Not Detec~ed --------- 3.76E-00l 
?B-211 Net Detected .. .. .. .. .. .. .. .. .. 8.50E-00l 
TL-207 Net Detected --------- 1.50E+001 

AM-241 Net De:.ected 
~ ~ ~ ~ ~ ~ ~ ~ ~ !J~.r;;J 

l.99E-00l 
FU-239 Net Detected 3.75E+002 
NP-237 , - -- --- - --- -.... 2.15E-001 ..... --- ..,~- -.~ ... - ~~- J; 
PA-233 Net Detect.ed : : : : : : : :: ~I~~ 5.80E-002 
TP.-229 Net Detected l. 71E- 001 



[summary Report] - Sample ID: : 90141103 

Nuclide 
Name 

AG-I08m 
AG-IIOm 
BA-l33 
BE-7 
CD-I09 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-57 
Ru-103 
Ru-106 
S3-122 
53-124 
53-125 
SN-113 
SR-85 
":]..-182 
TA-183 
TC-99rn 
TL-20l 
X:=:-133 
Y-S2 
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 

l. 20E- 001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.30E+OOl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

4.8SE-002 

3.37E+OOO 

MDA 
(pCi/gram 

4.26E-002 
4.32E-002 
4.SSE-002 
2.6SE-OOl 
8.6DE-00l 
l.44E-OOl 
2.SSE-002 
4.63E-OD2 
2.03E-00l 
3.70E-002 
2.S7E-002 
3.70E-002 
4.4BE-002 
2.40E-OOl 
3.74E-002 
2.62E-002 
7.69E-002 
2.01E-OOl 
1.l8E-OOl 
B.33E-002 
6.9BE-002 
3.21E-002 
3.22E-002 
2.74E-002 
3.07E-OOl 
4.94E-002 
2.01E-002 
4.48E-OOl 
S.lOE-002 
S.33E-OOl 
1.77E-OOl 
2.37E-00l 
1.61E-OOl 
2.93E-002 
2_93E-OOl 
7_3lE-002 
3.07E-002 
8.02E-002 
3.9lE-002 
3.84E-002 
l. 73E- 001 
2.34E-OOl 
l.79E+OOl 
l.66E-OOl 
1.79E-OOl 
2.64E-002 
l.13E-OOl 
6.23E-002 



* Sandia National Laboratories '* 
* Radiation <-otection Sample Diagnostics Program [806 Labo=a~=~] '* 
* 7/14/99 10:13:03 PM '* 
'*************** **** ***********************************'**'**'*'*'*'*'*'*'*'*'*'*'*'* 

: Analyzed by: .,;1(,1 Reviewed by: V /:ridcrPJ : 
******'*'*'*'*'*'*'*'** ,*~,*****,**,*****,*,*,***,**,***,*~~(J~*,**,*,*,*,*,*,*,*,*,*,*,*,* 
Customer EYRD/D. SALMI (6134/SMO) I 
Customer Sample ID 047234-001 
Lab Sample ID 90141104 CCflr-o&t-tir(2..-tf)o'3 -()-{).~-> 

Sample Description. 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
766.000 

7/12/99 
7/14/99 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 

10:40:00 AM 
8:32:50 PM 

6003 seconds 

Note: 

Comments: 
***'*'**'*'****************************************************************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------. ----------- -- -- - - - - -- ----.------
U-238 Not Detected -.------- 5.26E-001 
RA-226 1.41E+00O 7.91E-001 5.58E-001 
PB-.214 6.16E-001 1.34E-001 4.71E-002 
EI-214 Not Detected - - --- -- - - 4.97E-002 
PB-210 Not Detected --- - - -- -- S.26E+OOO 

TH-232 7.78E-001 4.34E-001 1. 56E- 001 
RA-228 8.43E-001 4.31E-001 1. 75E- 001 
AC-228 7.62E-001 1.37E+000 9.0SE-002 
TH-228 Not Det.ected -- - -- - - -- 4.52E-001 
RA-224 1.03E+OOO 4.21E-001 1.07E-OOl 
PB-212 7.91E-001 5.22E-001 4.32E-002 
EI-212 9.4SE-OOl 4.94E-OOl 3.40E-001 
TL-208 7.29E-OOl 1.83E-OOl 6.S4E-002 

U-235 9.79E-002 1.76E-00l 2.0SE-00l 
TH-231 2.10E+000 4.03E+000 7.41E+OOO 
PA-231 Not. Det.ected - - - - - - - - - 1.30E+000 
TH-227 No~ Det.ect.ed - - - - - - - - - 3.0SE-00l 
RA-223 Not. Det.ected - - - - - - - - - 1.40E-OOl 
RN-2:'9 No: Det.ect.ed - - - - - - - - - 3.69E-OOl 
PB-211 Not Detected - - - - - - - - - 8.40E-OOl 
TI.,-207 Not Detected - - - - - - - - - 1.46E+001 

A.1'-1- 241 Not Detected - - - - - - - - - 1.96E-00l 
PU-239 Not. Detect.ed - - - - - - - - - 3.69E+002 
NP-237 Not Detec~ed - - - - - - - - - 2.1SE-00l 
PA-233 Not Det.ected - - - - - - - - - S.83E-002 
TH-229 Not Det.ect.ed - - - - - - - - - 1.69E-00l 



[Summary Report] - Sample ID: : 90141104 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1S5 
FE-59 
GD-1S3 
HG-203 
I-13l 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
!'.I'"B - 95 
ND-147 
NT-57 
RU-103 
RU-106 
53-122 
53-124 
53-125 
5N-113 
SR-8S 
TA-182 
TA-183 
TC-99m 
':'!..:-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 

1.98E-00l 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.87E+OOl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not 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 
Not Detected 
Not Detected 

2-siarna 
Error 

S.23E-002 

2.79E+000 

MDA 
(pCi/gram 

4.1SE-002 
S.24E-002 
4.S3E-002 
2.61E-001 
B.27E-00l 
1. 43E- 001 
2.S6E-002 
4.68E-002 
1.9BE-00l 
3.78E-002 
2.SSE-002 
3.62E-002 
4.40E-002 
2.44E-OOl 
3.49E-002 
2.S9E-002 
7.71E-002 
1.97E-OOl 
1.1BE- 001 
B.27E-002 
6.62E-002 
3.21E-002 
3.46E-002 
2.77E-002 
3.16E-OOl 
4.62E-002 
3.94E-002 
4.39E-00l 
5.04E-002 
5.36E-00l 
1. 7SE- 001 
2.44E-001 
1. 71E- 001 
2.92E-002 
3.01E-001 
7.46E-002 
2.93E-002 
8.12E-002 
3.7SE-002 
3.83E-002 
1.74E-OOl 
2.32E-001 
2.06E+001 
l.S7E-001 
1.79E-OOl 
2.91E-002 
1.1BE-001 
S.91E-002 



•• _ •• __ •••••• aa.a •••••• ",www,~*** •• *.* •• * •• *****.*********************" 
* Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [806 Laborato~J * 
* 7/14/99 11:55:04 PM * 
*****.***.************ **. ********************************************-

:.~~;r;;~.~r;.... • •• 71~!J!! ••••••• ~;~;;~;~.~r~.~J: ........... : 
Customer : BYRD/D. SALMa (6134/SMO) 
CUstomer Sample ID 047235-001 
Lab Sample ID 90141105 {eel<· ()i.- tilt -O" ~ - D.> -( .D-.s. 
Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
793.000 

7/12/99 
7/14/99 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 

10:42:00 AM 
10:14:51 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) 

................. - -_ ......... ------ ---------- -.. ------_ .. -
U-238 Not Detected ---_ .. _--- S.19E-00l 
RA-226 Not Detected ... _----_ ... - 5.31E-OOl 
PB-214 6.09E-00l 1. 34E- 001 4.73E-002 
3I-214 S.40E-OOl 4.7SE-00l 4.7SE-002 
P3-210 Not Detected -_ ... - ...... _-- 7.73E+OOO 

TH-232 6.73E-OOl 3.79E-00l 1.S2E-00l 
RA-228 7.eSE-00l 3.01E-00l 1.77E-OOl 
AC-228 7.14E-00l 2.2SE-00l 9.47E-002 
T'ri-228 a.SDE-oOl 1.22E+000 4.72E-00l 
RA-224 1.03E+000 3.87E-OOl S.34E-002 

. PB- 212 7.E9E-OOl 1. ESE- 001 4.o6E-002 
E:;:-212 8.76E-OOl S.73E-OOl 3.11E-OOl 
'T'" ... :...: 208 7.D9E-oOl 1.41E-OOl 6.7SE-002 

U·235 N:)t Detected ------_ .... 1. 96E- 001 
7H-231 Not. Detect.ed --------- 6.86E+OOO 
PA-231 Not. Detected - ... _------ 1.33E+OOO 
':'H-227 Not. Detect.ed ----- ... --- 2.93E-00l 
RA-223 Not Detect.ed - ... --_ .... _- 1.29E-00l 
?..N - 219 Not. Detect.ed - ............... - - ... 3.71E-001 
PE-2:'1 Not Detected -- ..... _--- .. 8.41E-OOl 
Ti,;-207 Not Detected --------- 1.42E+OOl 

J._~. 2 'i 1 Not Detected ---_ ... - .... _- 1. 9SE- 001 
~ .... """"""l"'" Not. Detected 

~ 
3.43E+OO2 !'_-L~:J ... _-- ... -- ... -

N?·237 : . ;.:- " ,.. - 2.::: :8: 1.92E-OOl cc_ 
:;~.-233 Not Detected - .... _---_ ... ,. S.S2E-002 
':'H·229 Not Detected ---------~ 1.61E-OOl 

1~ 



[Summary Report] - Sample ID: : 90141105 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN- 54 
MO-99 
NA-22 
NA-24 
~""B - 9 5 
ND-147 
N::-57 
Rw-103 
RU-106 
53-122 
53-124 
53-125 
SN-113 
Sr.- 25 
::;'.-lB2 
T;'.- :E3 
TC-99m 
::~-201 
X=:-:33 

Z~-65 
ZR-?5 

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 

1.83E+00l 
Not Detected 
Not Detect.ed 
Not. Det.ected 
Not. Detect.ed 
Not. Detect.ed 
Not. Det.ect.ed 
Not Det.ect.ed 
Not Detected 
Not Det.ect.ed 
Not Detected 
Not Det.ect.ed 
Not Detect.ed 
Not. Det.ect.ed 
Not. Detect.ed 
Not· Detect.ed 
Not. Detected 
Not Detect.ed 
Not Detected 
Not. Det.ect.ed 
Not. Detected 
Not Detected 
Not Det.ected 
Not. Detected 

.2-sigma 
Error 

----------

2.79E+OOO 

MDA 
(pCi/gram 

4.09E-002 
4.83E-002 
4.31E-002 
2.S1E-001 
7.96E-001 
1.38E-001 
2.44E-002 
4.S0E-002 
1. 86E- 001 
3.34E-002 
2.37E-002 
3.37E-002 
4.06E-002 
2.32E-001 
3.39E-002 
2.33E-002 
7.03E-002 
1.93E-001 
1.13E-001 
8.17E-002 
6.62E-002 
2.98E-002 
3.32E-002 
2.S4E-002 
2.57E-001 
S.OOE-002 
3.7SE-002 
4.4SE-001 
4.5SE-002 
5.7SE-001 
1.69E-001 
2.32E-001 
1.92E-OOl 
2.83E-002 
2.84E-001 
7.S4E-002 
2.82E-002 
7.9SE-002 
3.70E-002 
3.60E-002 
1.7SE-OOl 
2.34E-001 
2.43E+001 
1.56E-001 
1.72E-001 
3.19E-002 
1.17E-OOl 
S.66E-002 



'* • 
'* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Labcra:.c::-yJ 

7/15/99 1:37:05 AM 

• '* Analyzed by: 
'***************** 
CUstomer 
Customer Samnle ID 
Lab Sample ID 

Sample Description 
Sarnnle Quantity 
Sarnnle Date/Time 
ACcrUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 Not Detected 
RA-226 8.BOE-00l 
PB-214 4.22E-00l 
BI-214 3.99E-00I 
PB-210 Not Detected 

TE-232 7.09E-OOI 
RA-228 7.26E-00l 
AC-228 7.80E-00I 
TH-228 8.30E-DOI 
RA-224 9.26E-DOl 
PB-212 7.46E-OOI 
E!-212 6.09E-DOI 
TL-208 6.60E-001 

D-235 Not Detected 
""'~. .... -. ... 
,;.::-.::..j~ Not Detected 
?A-231 Not Detected 
7::-227 Not Detected 
RA-223 Not Detected 
R...~ - 219 Not Detected 
P?-211· Not Detected 
'?~-207 Not Detected 

A.~- 241 Not Detected 
P'U-239 Not Detected 
N?-237 Not Detected 
?J:..-233 Not Detected 
':"":-: - 229 Not Detected 

*********************'**'***'*****'***** ••• * ••• 

~ I r ~ Reviewed by' L-Jrxitf1 : 
,**'****.**,**,***,******,*,*~1~***,*****,*,*.****,*.* 
BYRD/D. SALMI (6134/SMO) 
047237-001 
90141106 urA-~-~(l.·()t:>'{·O-f·""--' !'U --.> 
MARINELLI 

892.000 
7/12/99 
7/14/99 

LAB 0 1 
6000 / 

SOLID SAMPLE ~ -
gram 

10:22:00 AM 
11:56:52 PM Note: 

6003 seconds 

2-sigma MDA 
Error (pCi/grarn 

---------- -----------
--------- 4.89E-00l 
6.S7E-00l S.03E-00l 
3.22E-00l 4.29E-002 
1.13E-OOl 4.B6E-002 
--------- 7.S4E+OOO 

3.8SE-OOl 1.47E-OOl 
3.05E-00l 1.9SE-00l 
6.78E-OOl 9.9SE-002 
3.07E-00l 4.63E-00l 
3.6SE-D01 9.77E-002 
3.34E-OOI 3.76E-002 
4.4SE-OOl 3.S6E-00I 
1.47E-OOl 6.44E-002 

.. .. - .. .. - .. .. - 1.83E-OOl 

.. .. .. .. .. .. .. - - 6.79E+000 

.. - .. -- .. - -.- 1.24E+OOO 

.. .. .. .. .. .. .. - .. 2.71E-OOl 

.. .. .. .. .. .. - .. - 1.28E-00l 

.. .. - .. .. .. .. .. - 3.43E-OOl 

.. - .. - .. .. .. .. .. 7.83E-OOI 

.. .. - .. - .. - - - 1.4SE+OOl 

- .. .. .. - .. .. .. .. l.B4E-OOl 
--------- 3.43E+OO2 
.. .. .. .. .. .. .. .. - 2.32E-OOl 
.. .. .. .. - - .. .. .. S.40E-002 
.. - .. .. - - - - .. 1.64E-OOl 



[summary ReporC] - Sample ID: : 90141106 

Nuclide 
Name 

AG-I08m 
AG-IIOm 
BA-133 
BE-7 
CD-I09 
CD-IIS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-5l 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-1S3 
HG-203 
1-131 
!R-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
N3-95 
ND-147 
NI-57 
RU-103 
RlJ-106 
53-122 
53-124 
53-125 
5N-113 
5R.-ES 
"':!-.-182 
"':;'.-183 
"':::-99m 
"'::"-201 
}::::-133 
;-88 
ZX-fS 
Z~-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 

1.37E-OOl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.70E+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-siama 
Error 

4.73E-002 

3.79E+OOO 

MDA 
(pCi/gram 

3.S2E-002 
4.41E-002 
4.14E-002 
2.39E-OOl 
7.86E-OOl 
1. 40E- 001 
2.28E-002 
4.19E-002 
1.83E-OOl 
3.30E-002 
2.40E-002 
3.27E-002 
4.26E-002 
2.29E-OOl 
3.19E-002 
2.32E-002 
7.20E-002 
1.SOE-OOl 
1.11E-OOl 
B.59E-002 
6.30E-002 
2.75E-002 
3.2SE-002 
2.60E-002 
2.79E-OOl 
4.37E-002 
3.73E-002 
4.50E-00l 
4.79E-002 
6.4SE-OOl 
1.61E-OOl 
2.35E-00l 
1.70E-OOl 
2.78E-002 
2.82E-OOl 
7.l7E-002 
2.79E-002 
7.44E-002 
3.39E-002 
3.S2E-002 
1.S9E-OOl 
2.23E-OOl 
2.88E+OOl 
1.54E-OOl 
l. 74E- 001 
2.91E-002 
1.07E-00l 
S.90E-002 



* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
• 7/15/99 3:19:06 AM * 
************************* *********************************************' 

* Analyzed by: 
****************** 
Customer 

.... 1~J!.~ ......•. ~;~!;:;~.~r~~~ ............. : 
: BYRD/D. SALMI (6134/SMO) 

047238-001 Customer Sample ID 
Lab Sampl e ID 

Sample Description 
Samole Quantity 
Samnle Date/Time 
Accruire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

90141107 CCTA -0'1- t4R.. • tJ(?II-Po> -/.O-~ 

MARINELLI 
770.000 

7/12/99 
7/15/99 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 

10:24:00 AM 
1:38:54 AM 

6003 seconds 

Note: .Ra-225 and U-21:; oam"""-
t f 

..,,, J",~ 

In er ere. Either lSOtl"1-~~ w m b ~w~ ay e over-estir"\".~d 
Ili ..... '-' • 

************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
U-238 Not Detected --------- 5.45E-001 
RA-226 1.01E+000 8.83E-001 5.8SE-001 
PB-214 4.99E-001 1. 22E- 001 4.71E-002 
EI-214 4.42E-001 1.12E-001 S.lSE-002 
PB-210 Not Detected --------- 8.38E+00O 

TH-232 7.79E-001 4.62E-00l 1.60E-00l 
RA-228 7.S2E-OOl 3.38E-OOl 2.15E-00l 
AC-228 9.50E-OOl 2.74E-001 1.0SE-001 
TH-228 9.40E-001 3.48E-00l S.07E-001 
RA-224 1.04E+OOO 3.76E-OOl 1.01E-OOl 
P3-212 B.38E-00l 1.6SE-00l 4.31E-002 
31-212 9.12E-001 S.4SE-001 3.61E-OOl 
TL-20B Not Detected .. .. .. .. .. .. .. .. .. 7.36E-002 

U-235 1.42E-001 1.7SE-00l 2.0SE-001 
TE .. 231 Not Detected --------- 7.47E+00O 
PA-231 Not Detected --------- 1.37E+000 
TH-227 Not Detected .. .. .. .. .. .. .. .. .. 3.21E-00l 
KA-223 Not Detected .. .. .. .. .. .. .. .. .. 1. 44E- 001 
RN-219 Not Detected .. .. .. .. .. .. .. .. .. 3.79E-001 
P3-21l Not Detected .. .. .. .. .. .. .. .. .. B.36E-001 
TL-207 Not Detected --------- 1.S6E+001 

AM-241 Not Detected .. .. .. .. .. .. .. .. .. 2.0SE-00l 
PU-239 Not Detected .. .. .. .. .. .. .. .. .. 3.SSE+002 
NP-237 Not Detected .. .. .. .. .. .. .. .. .. 2.S1E-001 
P1-.-233 Not Detected .. .. .. .. .. .. .. .. .. S.93E-002 
':'::-229 Not Detected .. .. .. .. .. .. .. .. .. 1.76E-00l 



[Summary Report) - Sample ID: : 90141107 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-15S 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-52 
MN- 54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
R'U-I03 
RU-I06 
SB-122 
53-=..24 
SB-:'25 
SN-113 
S:K - E.5 
":A-182 
T;'.-183 
TC-99m 
':':':-201 
XE - L: 3 
Y-BE 
ZN-E5 
ZE-95 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.68E+00l 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not De:ected 
Nor Detected 
Not. Detected 
Not Detected 
Not Detected 
Nor Detected 
N~~ '-'-

Not 
Not 
No: 

Detected 
Detecred 
De:.ec:ed 
Detec:.ed 

2-sigma 
Error 

3.94E+000 

MDA 
{pCi/gram 

4.46E-002 
4.36E-002 
4.45E-002 
2.56E-00l 
6.01E-00l 
1. 59E- 001 
2.64E-002 
4.71E-002 
2.04E-001 
3.86E-002 
2.56E-002 
3.82E-002 
4.40E-002 
2.57E-00l 
3.74E-002 
2.56E-002 
7.62E-002 
2.12E-001 
1. 22E- 001 
9.7SE-002 
7.00E-002 
3.21E-002 
3.66E-002 
2.82E-002 
2.97E-001 
5.04E-002 
4.02E-002 
4.9BE-00l 
5.27E-002 
7.57E-00l 
1. 94E- 001 
2.59E-00l 
1. 89E- 001 
3.04E-002 
3.21E-001 
8.l6E-002 
3.l7E-002 
8.l0E-002 
3.92E-002 
3.84E-002 
l.83E-001 
2.50E-00l 
3.92E+00l 
1.7SE-00l 
1.94E-00l 
3.lSE-002 
1. 23E- 001 
6.67E-002 



........................... T ................. -. •• -. ... -. ... -.- ........ __ .... -. .............. _____ - - - - - - _ - - _____ - .- - -- - _ 

* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Labo=a~c=y] * 
* 7/15/99 5:01:08 AM * 
************************ ********************************************* 

:.~:;r;;~.~r;.. . ... ~~~! ......... ~;~!;:;~.~r~~ ............. : 
CUstomer BYRD/D. SALMI (6134/SMO) 
Customer Sarnole ID 047239-001 
Lab Sample IO 90141108 CefA- D'-~~ - ()~ - 0-0. C;-.> 

Samole Description 
Sample Quantity 
Sample Date/Time 
Accruire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
907.000 

7/12/99 
7/15/99 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 

10: 38: 00 AM Note.' 
3:20:54 AM 

6003 seconds 

.Ra-225 and u-"~-
mterter~ Eithe ~",:J gamma DE rna v. r ISotope 

y be over-estim:~ed. 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- ----- - - - ---
U-238 Not Detected --------- 4.65E-001 
RA-226 9.3SE-001 S.26E-001 5.16E-00I 
P3-214 3.91E-001 4.94E-001 4.52E-002 
31-214 3.76E-001 1.09E-001 4.35E-002 
PB-210 Not Detect.ed --------- 7.39E+000 

Trl-232 7.23E-001 4.28E-001 1.40E-001 
RA-228 Not Det.ect.ed --------- 1. 66E-001 
AC-228 6.S9E-001 2.07E-001 9.47E-002 
TH-228 4.76E-001 2.43E-001 4.56E-001 
RA-224 7.98E-001 3.09B-001 9.04E-002 
P3-212 6.S1E-001 1.33E-001 3.94E-002 
31-212 6.7SE-001 4.S9E-001 2.75E-001 
T:> 208 6.83E-OOl 1.72E-001 6.37E-002 

l)-2~5 9.SSE-002 1. S6E- 001 1. 81E- 001 
':"::-231 Not Det.ected ... - ... ... ... - - ... - 6.46E+000 
P]..-231 Not Detected ... - ... - - ... ... ... ... 1.23E+OOO 
':'::-227 Not. Det.ect.ed --------- 2.6SE-001 
KA-223 Not Detect.ed --------- 1. 26E- 001 
RN-219 Not Detected ... ... ... ... ... ... ... - ... 3.38E-001 
P3-211 Not Detected --------- 7.28E-00I 
T:':-207 Not Detected ... ... ... ... ... - ... ... ... 1.40E+00I 

J._~ - 241 Not Detected ... ... ... ... ... - ... ... ... 1. 78E- 001 
Pli-239 Not Detected --------- 3.30E+002 
NP-237 Not Detected ... - - - - - - ... - 2.21E-00I 
~A-233 Not. Det.ected --------- S.22E-002 
':'::-229 Not Detected - - - ... - ... ... - - 1.60E-001 



[summary Report] - Sample ID: : 90141108 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-1S5 
FE-59 
GD-153 
HG-203 
1-131 
1R-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
~'3 - 9 S 
ND-l~ 7 
NI-57 
RU-103 
RU-106 
S3-122 
S3-12~ 
S3-125 
SN-113 
SR.-25 
TA-122 
TA-183 
TC - 99m 
TL-201 
XE:-133 
Y-5B 
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 

1.13E- 001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.78E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Dete::ted 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
!~ot Detected 

2-sigma 
Error 

4.62E-002 

3.91E+OOO 

MDA 
(pCi/gram 

3.79E-002 
4.17E-002 
3.98E-002 
2.2SE-001 
7.33E-001 
1. 42E- 001 
2.33E-002 
4.11E-002 
1. B1E- 001 
3.46E-002 
2.27E-002 
3.26E-002 
4.24E-002 
2.19E-001 
2.94E-002 
2.S3E-002 
6.80E-002 
1.77E-001 
1. 08E- 001 
8.BOE-002 
6.33E-002 
2.91E-002 
3.21E-002 
2.51E-002 
2.S2E-001 
4.29E-002 
3.S1E-002 
4.66E-001 
4.73E-002 
7.76E-001 
1.65E-OOl 
2.29E-001 
1.76E-001 
2.60E-002 
2.B2E-001 
7.S1E-002 
2.68E-002 
7.60E-002 
3.37E-002 
3.4SE-002 
1.64E-001 
2.19E-001 
4.03E+001 
1.56E-OOl 
1.73E-001 
2.46E-002 
1.11E-001 
S.71E-002 



'* '* ......... ,..,.. ,.. ,.. ... T T ............................... _________________ - - - -- - _____ _ 

'* 
'* • 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Labc=atc~J 

7/15/99 9:52:11 AM 
'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'* 

'}fll 4ff~ '* "7 2r . Reviewed by 't11 '* 
'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'* '* '* *'*'*'*'*'*'*'*'*'*w'*'*'*'*'* 

'* 
'* Analyzed by: 
'*'*'*'*'*'*'*'*'*'*'*'*'*'*'* 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Samole Quantity 
Sample Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

BYRD/D. SALMI (6134/SMO) 
047240-001 _ _ 
90141109 C.crA-t:J'1-fd.. - pt>~ - !).~ -1.0-> 

SOIL MARINELLI SAMPLE Note: Ra-225 and U-235 Gaiilm2 p 
845.000 gram interfere. Either :sotcpe 

7/12/99 10:41:00 AM 
7/15/99 8: 11: 56 AM may be over-estirTi2ted. 

LAB 0 1 
6000 / 6003 seconds 

Comments: 
'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'* 

• 
Nuclide Activity 2-sigma MDA 

Name (pCi/gram E=ror (pCi/gram 
------- ----------- ---------- ----------. 
U-238 Not Detected - --- - -- - - 4.BOE-001 
RA-226 Not Detected --------- 5.14E-001 
PB-214 4.46E-001 1. 29E- 001 4.34E-002 
:8I-214 3.5sE-001 s.sOE-002 4.B1E-002 
PB-210 Not Detected --------- 7.92E+000 

TF.-232 7.34E-001 4.11E-001 1.41E-001 
RA-228 7.71E-001 2.30E-001 2.19E-001 
AC-228 s.76E-001 1. sOE- 001 9.BOE-002 
TH-228 6.64E-001 2.60E-001 4.56E-001 
RA-224 7.99E-001 3.21E-001 8.47E-002 
PE-212 6.89E-001 2.99E-001 3.98E-002 
EI-212 9.40E-001 6.36E-001 3.00E-001 
TL-208 Not Detected - - - - - - - - - 7.06E-002 

U-235 Not Detected - - - - - - - - - 1. BBE- 001 
~~-231 Not Detected --------- 6.66E+OOO 
PA-231 Not Detected - - - - - - - - - 1.27E+000 
TE-227 Not Detected - - - - - - - - - 2.73E-001 
RA-223 Not Detected - - - - - - - - - 1. 29E - 001 
RN - 219 Not Detected --------- 3.49E-001 
P3-211 Not Detected - - - - - - - - - 7.79E-001 
TI..,- 207 . Not Detected - - - - - - - - - 1.50E+001 

P_1\1- 241 Not Detected --------- 1.83E-001 
PD-239 Not Detected - -- - - - - - - 3.42E+002 
NP-237 Not Detected - - - - - - - - - 2.23E-001 
PA-233 Not Detected --------- s.56E-002 
TE-229 Not Detected - - - - - - - - - 1. 66E - 001 



[summary Report) - Sample ID: : 90141109 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-5l 
CS-134 
CS-137 
EU-152 
EU-154 
EU-1S5 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB- 95 
r-iD-147 
NT-57 
Ru-103 
RU-106 
53-122 
53-124 
53-125 
5N-113 
SR-25 
"::;"-182 
'"::A-183 
TC-99rn 
-:::"-201 
XE-133 
Y-88 
ZN-6S 
Z;'-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.71E+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 

3.88E+000 

MDA 
(pCi/gram 

3.93E-002 
4.31E-002 
4.10E-002 
2.49E-001 
7.49E-001 
1. SSE- 001 
2.38E-002 
4.29E-002 
1.8SE-00l 
3.64E-002 
2.40E-002 
3.65E-002 
4.40E-002 
2.38E-001 
3.30E-002 
2.46E-002 
7.14E-002 
1.89E-OOl 
1.l0E- 001 
8.70E-002 
6.61E-002 
2.99E-002 
3.41E-002 
2.72E-002 
2.49E-00l 
5.00E-002 
3.77E-002 
S.14E-001 
S.20E-002 
9.21E-00l 
1. 71E - 001 
2.30E-OOl 
1.90E-001 
2.79E-002 
2.87E-00l 
7.82E-002 
2.97E-002 
7.48E-002 
3.48E-002 
3.48E-002 
1.73E-00l 
2.32E-00l 
7.32E+00l 
1.66E-00l 
1.91E-00l 
2.87E-002 
1.10E-00l 
5.88E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [B06 Labc::-atc::-yJ 'II: 

* 7/15/99 11:34:12 AM ... 
*** ****************************************'11:'11:* ...... 

* * Analyzed by: 
***************** ~ 

/ 'II: 1{a.t elf Reviewed bY~=r!;:r('tq 'II: 

***** * *********************~i~*******************'" 
Customer 
Customer Samnle ID 
Lab Sample 10 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Conunents: 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 Not Detected 
RA-226 1.64E+000 
PB-214 6.83E-OOl 
BI-214 6.10E-OOl 
PB-210 Not Detected 

TH-232 9.35E-00l 
RA-228 1.03E+OOO 
AC-228 9.6SE-00l 
TH-228 1.03E+OOO 
RA-224 1.24ETOOO 
PB-212 1.OOETOOO 
51-212 1.16ETOOO 
Ti,-208 9.07E-OOl 

U-235 1.36E-OOl 
T::-231 Not Detect.ed 
PJ>.-231 Not Det.ected 
T::-227 Not Detect.ed 
P_L..- 223 Not Det.ected 
RN - 219 Not. Detected 
PB-211 Not Detected 
T:":-207 Not Detected 

AM-241 Not Detect.ed 
PU-239 Not Det.ected 
NP-237 - - ~- " ,,-- . _ .... - 00_ 

PA-233 Not Det.ected 
':"::-229 Not Detected 

: BYRD/D. SALMI (6134/SMO) 
047241-001 
90141110 (efA .O'\-iCR. - 00" - D -0. ~ • .fo 

SOIL MARINELLI SAMPLE 
643.000 gram 

7/12/99 10:55:00 AM 
7/15/99 9: 53: 59 AM Note: 

LAB 0 1 
6000 / 6003 seconds 

2-sigma MDA 
Error (pCi/gram 

-- -- - - - -- - - ---- - ---- -
--------- 6.l3E-00l 
1.25E+000 6.47E-00l 
1.S7E-00l S.71E-002 
9.1BE-00l S.27E-002 
--------- 9.34E+OOO 

4.7SE-00l 1.B8E-00l 
4.13E-00l 2.l9E-00l 
3.20E-00l 9.9BE-002 
3.89E-OOl 5.90E-OOl 
8.73E-OOl 1.36E-00l 
1.90E-OOl 4.94E-002 
7.SSE-00l 4.26E-OOl 
2.l6E-OOl 7.63E-002 

lo98E-OOl 2.31E-00l 
.. .. .. .. .. .. .. - .. B.47E+00O 
.. .. .. .. .. .. .. .. .. 1.S4E+OOO 
--------- 3.60E-OOl 
--------- 1.66E-OOl 
.. .. .. .. .. .. .. .. .. 4.52E-OOl 
.. .. .. .. .. .. .. .. .. 1.OlETOOO 
.. .. .. .. .. .. .. .. .. 1.B4E+OOl 

.. .. .. .. .. .. .. .. .. 2.26E-OOl 

.. .. .. .. .. .. .. .. .. 4.20E+OO2 
" ~ -- " ,,- 2.28E-OOl - ..... _- cc_ 
.. .. .. .. .. .. .. .. .. 6.69E-002 
.. .. .. .. .. .. .. .. .. 1.96E-00l 



[summary Report] - Sample ID: : 90141110 

Nuclide 
Name 

AG-108rn 
AG-llOrn 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
1R-192 
K-40 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-I03 
RU-106 
S3-122 
S3-124 
S3-125 
SN-113 
SR-85 
TA-182 
TA-1E3 
TC-99rn 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detect.ed 
Not Detect.ed 
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 

6.3SE-002 
Not Detected 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detect.ed 
Not Detected 

2.S2E+001 
Not Detected 
Not. Detected 
Not Detected 
Not Detected 
Not Det.ect.ed 
Not. Detected 
Not Detected 
Not Det.ected 
Not. Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 
Not. Detected 
Not Det.ected 
Not Detected 
Not Detected 
Nor. Det.ect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

4.12E-002 

3.81E+000 

MDA 
(pCi/grarn 

4.87E-002 
4.78E-002 
S.2SE-002 
2.89E-001 
9.63E-001 
2.0GE-001 
2.93E-002 
5.31E-002 
2.28E-001 
4.42E-002 
2.B2E-002 
4.32E-002 
5.29E-002 
3.00E-D01 
4.0SE-002 
2.99E-002 
8.44E-002 
2.34E-001 
1.37E-001 
1. 03E- 001 
S.02E-002 
3.61E-002 
4.0SE-002 
3.2GE-002 
3.S2E-001 
6.3GE-002 
4.47E-002 
6.21E-00l 
S.S7E-002 
1.18E+000 
2_26E-001 
2.94E-001 
2_66E-001 
3.54E-002 
3.S3E-001 
9.84E-002 
3.59E-002 
9.88E-002 
4.27E-002 
4.SSE-002 
2.09E-001 
2.89E-001 
1.06E+002 
2.09E-D01 
2.46E-001 
3.48E-OD2 
1.38E-001 
7.11E-002 



*t************t****t*t*tttttt*t**.t**************tt.**t***t*******_** ___ • 
• Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [B06 Labo~atc=y] • 
* 7/15/99 1:16:13 PM • 
*********************** ******************************************-** •• 

: Analyzed by: ~/~/~ Reviewed by:~~j-~j~ : 
**************** ****J*~*******************tt****~~t17;rrv*t**********-* 
Customer : EYRD/D. SALMI (6134/SMO) 
CUstomer Samole ID 047242-001 
Lab Sample ID 90141111 (..C(A-&>i-tiIt. - ()t)(,;.-().~-,.o-s. 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Nuclide Activity 
Name (pCi/gram 

-- ...... --- ... ---_ ..... _---
U-238 Not Detected 
RA-226 1.19E+000 
PB-214 4.83E-00l 
BI-214 4.15E-00l 
PE-210 Not Detected 

TH-232 7.38E-00l 
RA-228 6.67E-00l 
AC-228 7.83E-00l 
r..,-228 7.64E-001 
RA-224 8.62E-00l 
PB-212 7.33E-001 
EI-212 7.77E-001 
TL-20e 6.86E-OO·1 

U-235 Not Detected 
7:-: .. 231 Not Detected 
PA-2:?1 Not Detected 
TH-227 Not Detecced 
R.J..- 223 Not Detected 
?~~ -.2 19 Not Detected 
P3-21: Not Detected 
T:"-207 Not Detected 

AM-2L;;1 Not Decected 
::\:-2:::9 Not. Detected 
NP-237 Not Detected 
::A-233 Not Detected 
~E .. 229 Not Detected 

SOIL MARINELLI SAMPLE 
794.000 gram 

7/12/99 10:57:00 AM 
7/15/99 11:36:00 AM 

LAB 0 1 
6000 / 

2-sigma 
Error -- ......... _---------_ ... _-

7.75E-001 
1.11E-00l 
1.15E-00l 
------ ....... -
4.21E-00l 
2.16E-00l 
2.40E-00l 
2.88E-00l 
3.82E-00l 
1. 44E- 001 
3.73E-00l 
6.72E-001 

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

MDA 
(pCi/gram 
--- ... _------
5.01E-001 
5.32E-001 
4.42E-002 
4.76E-002 
9.02E+000 

1. 59E- 001 
1.76E-00l 
9.49E-002 
4.67E-001 
9.06E-002 
4.19E-002 

. 3. 26E- 001 
6.64E-002 

1. 95E- 001 
7.18E+000 
1.30E+000 
2.91E-001 
1.42E-001 
3.55E-001 
7.94E-001 
1.55E+001 

1.93E-001 
3.51E+002 
2.34E-OOl 
5.S6E-002 
1. 65E- 001 



[Summary Report] - Sample ID: : 90141111 

Nuclide 
Name 

AG-l08m 
AG-IlOm 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-15S 
FE-59 
GD-1S3 
HG-203 
1-131 
1R-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
t-t'"B - 95 
!I."D - 147 
N!-57 
RU-1C3 
RU-106 
S3-122 
S3-124 

SN-1l3 
SR.-B5 
":1-.-1B2 
":]:'.-l23 

'Y:W-2C1 
XE-:33 
Y-EB 
ZN-ES 
Z::-. - ~:: 

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 

3.90E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.55E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not De'Cected 
Not Detected 
Not Detected 
Not Detected 
No'C Detected 
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-sioma 
Error 

3.S7E-002 

3.73E+000 

MDA 
(pei/gram 

4.l1E-002 
3.77E-002 
4.13E-002 
2.38E-001 
7.80E-001 
1. 69E- 001 
2.49E-002 
4.50E-002 
1. 93E- 001 
3.70E-002 
2.45E-002 
3.67E-002 
4.39E-002 
2.44E-00I 
3.36E-002 
2.47E-002 
7.26E-002 
1.97E-001 
1.13E-001 
9.0SE-002 
6.69E-002 
3.03E-002 
3.S9E-002 
2.69E-002 
2.57E-001 
4.SSE-002 
3.93E-002 
S.16E-001 
S.07E-002 
1.02E+OOO 
1.SSE-OOI 
2.4SE-00I 
2.07E-00l 
2.90E-002 
3.l6E-OOl 
9.0SE-002 
2.91E-002 
7.97E-002 
3.64E-002 
3.63E-002 
1.66E-OOl 
2.49E-001 
1.07E+002 
1.79E-001 
2.07E-OOI 
3.24E-002 
1.16E-OOl 
6.00E-002 



'* Sandia National Laboratories t 

Radiation Protection Sample Diagnostics Program [806 Labc~a~c~yJ t 

7/15/99 2:58:16 PM t 

'*'*'*'*Y Y'*'*'*'*Y'*YY'*'*'*'*'*Y'*'*Y'*Y'*Y'*'*ly,*,*,*y,*,*,*,*y,*,*,*,*,*,*,*t: 

: Analyzed by: ;/21'« Reviewed by:rJ5;-:r-l,;;!17 t 

'*'**'**'*'*'*'****'***'** *,*,**,*~*,*:4~,**,***,**,*,*,*,**,*,**,*,*,*,*~~,*~~,*~,*,*,*,*,***,*,*,**,*,** 
CUstomer : BYRD/D. SALMI (6134/SMO) 
Customer Samnle ID 047244-001 
Lab Sample ID 90141112 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 Not Detected 
RA-226 1.26E+000 
PB-214 4.29E-001 
B1-214 3.97E-001 
PB-210 Not Detected 

TH-232 7.80E-001 
RA-228 7.77E-001 
AC-228 6.81E-001 
TE-228 7.36E-001 
RA-224 9.S6E-001 
PB-212 7.29E-001 
31-212 9.16E-001 
TL-208 7.09E-001 

U-235 Not Detected 
'T'>=_~-:;, -.. .:. -- Not Detected 
:?A-231 Not Detected 
TE-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

A."1- 2 41 Not Detected 
:?U-239 

SOIL MARINELLI SAMPLE 
883.000 gram 

7/12/99 11:14:00 AM 
7/15/99 1:18:02 PM Note: 

LAB 0 1 Ra-225 and U-2':::' . 
6000 / 6003 seconds interfer: -th~ . ~~ gamma pe 

~. tl :;f !sorop~ 

may be over-eSiimated. 

2-sigma MDA 
Error (pCi/gram 

---------- .. .. - .. - .. .. .. .. .. .. 
--------- 4.95E-001 
7.39E-001 5.25E-001 
2.23E-001 4.89E-002 
1.1SE-001 4.74E-002 
--------- 7.13E+000 

4.02E-001 1. SlE- 001 
3.43E-001 1. 7 8E- 001 
2.28E-001 9.50E-002 
3.0SE-001 4.86E-001 
3.71E-001 9.91E-002 
S.38E-001 3.6SE-002 
6.01E-001 3.51E-001 
1.24E-001 6.93E-002 

--------- 1.84E-001 
--------- 6.72E+000 
--------- 1.26£+000 
--------- 2.77E-001 
.. - .. .. .. .. .. .. - 1. 32E- 001 
--------- 3.34E-001 
.. .. .. .. .. .. .. .. - 7.41E-001 
--------- 1.S1E+001 

N:?-237 
Not Detected . ~ ~- ~,,-_ . ........ - co _ 

--------- 1.a1E-001 : -::.:. -:: ~1:{dt' 3.38£+002 ~~~~~----~L~.~ __ ~_~_~_~_ ~ 1.91E-001 
:?A-233 Not Detected --------- 5.23E-002 
TE-229 Not Detected ---------~ 1.61E-001 

i~/~ 



[summary Report) - Sample ID: : 90141112 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
1R-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
!-.'"B - 95 
ND-147 
NI-57 
RU-103 
RU-106 
S3-122 
S3-;124 
S3-125 
SN-l:'3 
SR-85 
TA-1S2 
TA-l!:3 
T2-99m 
:'~-201 
XE-133 
Y-E2 
ZN-65 
Z? - 9 5 

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 

6_9SE-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.60E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 
Not. Det.ected 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detect.ed 
Not. Detect.ed 
Not. Det.ected 
Not Detect.ed 
Not. Detected 
Not. Detect.ed 
Not Detect.ed 
Not Detected 
Not Detected 
Not Det.ected 
Not Det.ect.ed 
Not. Det.ect.ed 
Not: Detect.ed 
Not Detected 

2-sigrna 
Error 

3.23E-002 

3.78E+OOO 

MDA 
(pCi/gram 

3.93E-002 
3.67E-002 
4.21E-002 
2.43E-001 
7.S7E-OOl 
1. 66E- 001 
2.32E-002 
4.2SE-002 
1. 88E- 001 
3.39E-002 
2.38E-002 
3.40E-002 
4.16E-002 
2.32E-001 
3.21E-002 
2.20E-002 
7.l2E-002 
1.84E-001 
1.11E-001 
8.79E-002 
6.49E-002 
2.9SE-002 
3.48E-002 
2.S7E-002 
2.4SE-001 
4.6SE-002 
3.69E-002 
S.12E-001 
S.11E-002 
1.l3E+000 
1. 78E- 001 
2.2SE-001 
2.27E-001 
2.78E-002 
2.80E-001 
8.62E-002 
2.86E-002 
6.99E-002 
3.S2E-002 
3.47E-002 
1.G9E-00l 
2.3SE-00l 
1.23E+002 
1.76E-00l 
2.01E-001 
2.91E-002 
1.lSE-00l 
5.98E-002 



••••••••••••••••••••••••••••••••••• *.* •••• ** •••••• *****.***************** 
* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program [806 Labo~a~==yJ * 
• 7/1 /99 5:50:29 PM ~ 
******************** *** ****.****.********.*********.****************** 

* Analyzed by: ';/~ l~ Reviewed by -k. qPJ ~ * ~ I ~ ~ 
***************** ****U** **********************~* * **************** 
Customer : BYRD/D. SALMI (6134/SMO) 
Customer Sample ID 047245-001 
Lab Sample ID 90141113 

Sample Description 
Sample Quantity 
Sample Date/Time 
Accruire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

SOIL MARINELLI SAMPLE 
924.000 gram 

7/12/99 11: 16: 00 AM Note' 
7/15/99 4:10:15 PM . 

LAB 0 1 
6000 / 6003 seconds 

~a-226 and U-235 gamma peaks 
Interfere. Either isotope 
may be over-estimated. 

Corrunents: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error {pCi/gram 

------- ----------- .. - .. - .. - - - - - -------.---
U-238 Not Detected --------- 4.68E-001 
RA-226 9.40E-001 6.42E-001 4.90E-001 
PB-214 4.65E-001 1.05E-001 4.21E-002 
BI-214 3.73E-001 9.41E-002 3.90E-002 
PB-210 Not Detected --------- 7.46E+000 

TH-232 7.23E-001 3.85E-001 1.46E-001 
RA-228 6.71E-001 2.79E-001 1.71E-001 
AC-228 6.61E-001 2.09E-001 9.47E-002 
TH-228 6.27E-001 1.20E+000 4.41E-001 
RA-224 7.70E-001 3.50E-001 8.41E-002 
PB-212 6.96E-001 3.88E-001 3.74E-002 
BI-212 9.30E-001 6.01E-001 3.18E-001 
TL-208 6.64E-001 1.75E-001 6.1.9E-002 

U-235 1.01E-001 1. 56E- 001 1.81E-001 
TH-231 Not Detected .. ----- .. -- 6.62E+000 
PA-231 No~ Detected --------- 1.22E+000 
TH-227 Not Detected .. .. .. .. .. .. .. .. - 2.69E-001 
?.A- 223 Not Detected ------ .. -- 1. 32E- 001 
RN-219 Not Det'ected --------- 3.26E-001 
PB-211 Not Detected .. .. .. .. .. .. .. .. - 7.58E-001 
TL-207 Not Detected .. .. .. .. .. .. .. .. .. 1.43E+001 

A.t-.!- 241 Not Detected .. .. .. .. .. .. .. .. - 1.82E-001 
PU-239 Not Detected ---------~ 3.22E+002 
NP-237 -., --- 2C: :.£E[ 88: 1.76E-001 - . ; -
PA-233 Not Detected : : : : : : : :: ~ If~ 5.17E-002 
'='5-229 Not Detected 1. 58E- 001 ,.,f 



[Summary Repore] - Sample ID: : 90141113 

Nuclide 
Name 

AG-108rn 
AG-110rn 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
.CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-lS2 
EU-lS4 
EU-lS5 
FE-59 
GD-1S3 
HG-203 
1-131 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
}.!3 - 95 
ND-147 
NI-57 
RU-103 
RJ-106 
S3-122 
S3-::2~ 
S3-125 
SN-l::3 
S~-E5 
'"':A-182 
--:;:'.-183 
--:C-99rn 
T~-201 
XE-133 
Y-88 
ZN-65 
Z::\.-95 

Aceiviey 
(pCi/gram ) 

Noe Detected 
Noe Detected 
Noe Deeected ,.. .... 
Not Detected 
Not Detected 
Not Deeected 
Noe Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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.S8E+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-sigrna 
Error 

3.70E+OOO 

MDA 
(pCi/gram 

3.71E-002 
3.S2E-002 
3.82E-002 
1.41E-OOl 
7.29E-00l 

J'M 1. 64E- 001 
"1 2.28E-002 

4.17E-002 
1. 74E- 001 
3.S4E-002 
2.26E-002 
3.32E-002 
4.22E-002 
2.23E-001 
3.09E-002 
2.41E-002 
6.74E-002 
1.76E-00l 
1.07E-00I 
8.42E-002 
6.47E-002 
2.79E-002 
3.23E-002 
2.50E-002 
2.40E-00I 
4.S4E-002 
3.67E-002 
4.97E-00I 
4.92E-002 
1. 28E+000 
1.85E-00I 
2.24E-OOI 
2.1SE-00l 
2.72E-002 
2.74E-OOl 
8.40E-002 
2.61E-002 
7.28E-002 
3.21E-002 
3.3SE-002 
1.66E-OOl 
2.40E-OOl 
1.67E+002 
1.68E-OOI 
2.09E-OOl 
2.SSE-002 
1.12E-OOl 
S.82E-002 



... ** ... * ...... ***** ... * ...... **** ... ****** ...... * ...... *** ...... ************* ... * ... * ... * ........................... * .................. ... 
* Sandia National Laboratories ... 
... Radiation Protection Sample Diagnostics Program [806 Labe~ate~] , 
... 7/15/99 7:32:31 PM ' 
... ** ... ** ... *** ... **** ... **** * ... * * ... * ... **** ... *************** ... *** ...... * ...... ******,* ... , ... " 

... Analyzed by: ........................... * .................. ... 
'1 It !~tI Reviewed by _.Jt-~Mfq'1 : 

**** **~**** ... * ... *** ... ** ...... * ... ****~,~*~ ]J~***** ... * ... **** ... ** ...... 

... 

Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Quantity 

: BYRD/D. SALMI (6134/SMO) 
047246-001 
90141114 

SOIL MARINELLI SAMPLE 
988.000 gram 

7/12/99 11:18:00 AM 
7/15/99 5:52:17 PM 

Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time Note: Ra-226 and U-235 gammc 

interfere. Either isotope 
Cormnents: may be over-estimated. 

LAB 0 1 
6000 / 6003 seconds 

************* ... ******** ... ********** ...... ************************************* ... 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- --------- ... - ---------- -... - - -- - ----
U-238 Not Detected --------- 4.76E-001 
RA-226 1.40E+OOO 8.38E-001 4.67E-001 
PB-214 4.70E-001 1.03E-001 4.10E-002 
B1-214 4.20E-001 4.86E-001 4.41E-002 
PB-210 Not Detected --------- 7.10E+000 

TH-232 Not Detected --------- 1.28E-001 
RA-228 8.28E-001 3.14E-001 1. 62E- 001 
AC-228 7.43E-001 2.23E-001 9.07E-002 
TH-228 8.02E-001 3.04E-001 4.21E-001 
RA-224 9.19E-001 3.40E-001 7.25E-002 
PB-212 7.48E-001 7.20E-001 3.62E-002 
51-212 8.71E-001 5.18E-001 2.91E-001 
TL-208 Not Detected ... ... ... ... ... ... ... ... ... 6.24E-002 

'U-235 Ne:. Detected ... ... ... ... ... ... ... ... ... 1.75E-001 
TH-231 Not Detected ... ... ... ... ... ... ... ... ... 6.65E+000 
PA-231 Not Detected --------- 1. 23E+000 
TH-227 Not Detected ... ... ... ... ... ... ... ... ... 2.60E-001 
?..A- 223 Not Detected ... ... ... ... ... ... ... ... ... 1. 29E - 001 

,RN-219 Not Detected ... ... ... ... ... ... ... ... ... 3.17E-001 
PB-211 Not Detected --------- 7.23E-001 
7'L-207 Not Detected --------- 1.35E+001 

A-1\1-241 Not Detected ... ... ... ... ... ... ... ... ... 1.77E-001 
PU-239 Not Detected --------- 3.26E+002 
NP-237 Not Detected ... ... ... ... ... ... ... ... ... 2.16E-001 
PA-233 Not Detected --------- 5.08E-002 
7H-229 Not Detected ... ... ... ... ... ... ... ... ... 1.55E-001 



[summary Report] - Sample ID: : 90141114 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
EE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1S5 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN- 52 
MN-54 
MO-99 
NA-22 
NA-24 
NB- 95 
.r-m-147 
NI-57 
RU-103 
?.U-106 
S3-122 
53-124 
S3-125 
SN-113 
S2.-25 
~;... - 1 B 2 
TA-183 
T:-99m 
':':I.:-201 
X:::-133 
Y-88 
ZN-65 
Z2.-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 

6.0SE-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.57E+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.SSE-002 

3.6SE+000 

MDA 
(pCi/gram 

3.47E-002 
3.43E-002 
3.S3E-002 
2.31E-00l 
7.2SE-00l 
1. 60E- 001 
2.31E-002 
4.22E-002 
1. 81E- 001 
3.l2E-002 
2.26E-002 
3.26E-002 
3.88E-002 
2.1SE-00l 
2.B4E-002 
1. 97E- 002 
6.79E-002 
1.66E-00l 
1. 06E- 001 
8.1SE-002 
6.21E-002 
2.7SE-002 
3.33E-002 
2.4SE-002 
2.1SE-00l 
4.36E-002 
3.SSE-002 
S.04E-OOl 
4.81E-002 
1.33E+OOO 
1.77E-OOl 
2.llE-00l 
2.1SE-00l 
2.60E-002 
2.60E-00l 
7.96E-002 
2.61E-002 
6.9SE-002 
3.27E-002 
3.30E-002 
1. 56E- 001 
2.37E-00l 
1.94E+002 
1.69E-001 
2.13E-OOl 
2.43E-002 
1.04E-00l 
S.3SE-002 



* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program [806 Labo=a:8=Y] y 

* 7/~5/99 9:~4:33 PM y 

:'::::;:::':;:""ijf~~~';""""'::::::::':;::;~':;~~~'" ......... : 
******************~~~*~**********************~**1~J~** ************ 
Customer : BYRD/D. SALMI (6~34/SMO) 
Customer Samnle ID 047247-00~ 
Lab Sample II:> 9014~1~5 ccr~01-~~ -{)()'/J -P. 'f .... /.0-> 

Sample Description SOIL MARINELLI SAMPLE 
Samnle Quantity 959.000 gram 
SamDle Date/Time 7/~2/99 ~~:20:00 AM 
Accruire Start Date/Time 7/~5/99 7:34:~9 PM 
Detector Name LAB 0 1 Note: Ra-225 and U 2':' ~ 
Elapsed Live/Real Time : 6000 / 6003 seconds interfere ... ·th -. j: gamma 

... r:1 er Isotope 
Comments: may be over-estimaterl 
****************************************************** *****************~* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error {pCi/gram 

.------ ---------.- ---------- --- - - ------
U-238 Not Detected --------- 4.48E-001 
RA-226 1.26E+000 6.78E-001 4.75E-00~ 
PB-214 4.11E-00~ 1. ~~E- 001 4.32E-002 
BI-214 3.67E-001 1. 05E- 001 4.21E-002 
PB-210 Not Detected --------- 6.98E+000 

TH-232 5.59E-001 3.30E-00~ 1. 32E- 001 
RA- 228 5.68E-00~ 2.94E-001 1. 73E- OO~ 
AC-228 Not Detected ------.-- 8.92E-002 
TH-228 7.04E-001 2.80E-00~ 4.20E-001 
RA-224 9.36E-001 3.15E-001 8.66E-002 
PB-212 6.74E-001 1.12E-001 3.38E-002 
BI-22.2 Not Detected --------- 3.03E-00~ 
TL-208 6.17E-001 5.03E-001 6.55E-002 

u-235 Not Detected --------- 1.69E-001 
TH-231 Not Detected .. .. .. .. .. .. .. .. .. 6.42E+000 
PA-231 Not Detected --------- 1.16E+000 
TH-227 Not Detected --------- 2.47E-00~ 
KA-223 Not Detected ------ .. -- 1.26E-001 
RI-J-219 Not Detected - .. ------- 3.17E-001 
PB-211 Not Detected ... .. .. .. ... .. .. ... .. 7.06E-001 
':"L-207 Not Detected .. .. ... .. ... ... ... .. .. 1.44E+001 

1>_1'1- 241 Not Detected ------ .. - .. 1.77E-001 
PU"-239 Not Detected ... .. ... .. ... .. .. ... .. 3.11E+002 
K?-237 Not Detected .. ... .. .. .. .. .. .. .. 1. 74E - 001 
PA-233 Not Detected --------- 5.01E-002 
':'H-229 Not Detected .. .. .. .. .. .. .. .. ... 1. 51E- 001 



[summary Report] - Sample ID: : 90141115 

Nuclide 
Name 

AG-I08m 
AG-I10m 
BA-133 
BE-7 
CD-I09 
CD-11s 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
~"3 - 9 5 
l'El-147 
NI-57 
RU-I03 
RU-106 
S3-:22 
SB-124 
5:5-125 
SN-113 
SR-85 
'TA-182 
'TA-183 
TC-99m 
TL-201 
X~-133 
Y-88 
ZN-6S 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.47E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not. Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

3.S5E+OOO 

MDA 
(pCi/gram 

3.s1E-002 
3.s2E-002 
3.87E-002 
2.24E-00l 
7.1sE-00l 
1.s9E-00l 
2.21E-002 
3.99E-002 
1. 7sE- 001 
3.41E-002 
2.17E-002 
3.0sE-002 
3.99E-002 
2.21E-00l 
2.78E-002 
2.01E-002 
6.s3E-002 
1. 68E- 001 
1.03E-00l 
7.77E-002 
6.13E-002 
2.67E-002 
3.26E-002 
2.47E-002 
2.47E-001 
4.34E-002 
1. 36E- 002 
5.1sE-00l 
4.48E-002 
1.43E+OOO 
1. 71E - 001 
2.16E-001 
2.08E-001 
2.66E-002 
2.S9E-00l 
8.SSE-002 
2.S2E-002 
7.33E-002 
3.11E-002 
3.19E-002 
l.S9E-001 
2.38E-OOl 
2.32E+002 
1.73E-OOl 
2.07E-OOl 
2.S4E-002 
1.07E-001 
S.59E-002 



** •• *.*****.***********.***.****.************** ••••••••••• ~~~~~~**~*~~~~~ 
* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program [806 Labo=a~o=yj y 

• 7/15/9910:56:33 PM Y 

* * Analyzed by: 
************~** 
Customer 
Customer Samnle ID 
Lab Sample ID 

Sample Description SOIL MARINELLI SAMPLE 
Sample Quantity 946.000 gram 
Sample Date/Time 7/12/99 11:27:00 AM 
Accruire Start Date/Time 7/15/99 9:16:19 PM 
Detector Name LAB 0 1 
Elapsed Live/Real Time 6000 / 6003 seconds 

Comments: Note: .Ra-226 anc U-235 camm 
********************************************************~~i~~~*~'~*~~.~~* ,_. _IL""", • • ~\Jn .. ,'LJt 

Nuclide 
Name 

---_ .. --
U-238 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PE- 212 
E1-212 
':'L-208 

U-235 
T~-23:' 
PA-231 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

1-_1'1- 2.; :. 
?U-239 
NP-237 
?r...-233 
T~-229 

Activity 
(pCi/gram 
--_ .. _------

Not Detected 
1.39E+000 
4.38E-001 

Not Detected 
Not Detected 

6.3SE-001 
7.62E-001 
6.17E-00l 
7.2SE-OOl 
7.lSE-001 
6.7SE-00l 
5.72E-001 
S.9lE-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 

2-sigma 
Error 

----- .. ----
---------
8.97E-001 
1.0SE-001 
---------
.. --------
4.92E-001 
2.99E-001 
2.07E-OOl 
2.87E-00l 
2.29E-00l 
1.26E-OOl 
4.l9E-OOl 
l.SOE-OOl 

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

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

MDA 
(pCi/gram 
.. .. .. .. .. .. - .. .. .. .. 
4.44E-001 
4.S9E-001 
4.2SE-002 
9.03E-002 
7.08E+000 

1. 40E- 001 
1.62E-001 
9.S0E-002 
4.30E-001 
9.S9E-002 
3.S3E-002 
2.81E-001 
6.2SE-002 

1.71E-OOl 
6.36E+000 
l.16E+OOO 
2.S8E-001 
1.30E-001 
3.1SE-001 
7.17E-OOl 
1.38E+OO1 

1.70E-001 
3.12E+002 
2.11E-OOl 
S.OGE-002 
1.SSE-001 

may be over-estimated. 



[summary Report) - Sample ID: : 90141116 

Nuclide 
Name 

AG-108m 
AG-l10m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
!Io'"B - 95 
ND-147 
NT-57 
RU-103 
RU-106 
S3-122 
S3-124 
S3-125 
SN-113 
SR-85 
"':A-182 
TA-163 
TC-99m 
:-:':-201 
X=::-133 
Y-88 
ZN-6S 
ZR .. 95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.30E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.44E+OOl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

,. --'- ,...,~ .... 
.. 0 __ COL 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

3.92E-002 

3.5SE+000 

- - - - - - - - - AI~T',. A 
2.::: :::.~ 

MDA 
(pCi/gram 

3.47E-002 
3.52E-002 
3.84E-002 
2.22E-00l 
7.l2E-00l 
1.66E-001 
2.26E-002 
4.03E-002 
1.73E-00l 
3.36E-002 
2.20E-002 
3.24E-002 
4.18E-002 
2.2SE-001 
2.79E-002 
1. S3E-002 
6.61E-002 
1. 64E- 001 
1.01E-001 
7.91E-002 
6.04E-002 
2.7SE-002 
3.33E-002 
2.45E-002 
2.74E-001 
4.76E-002 
3.40E-002 
S.OSE-001 
4.69E-002 
1.61E+000 
9.36E-002 
2.14E-OOl 
2.S3E-001 
2.47E-002 
2.77E-00l 
S.S9E-002 
2.62E-002 
6.SSE-002 
3.17E-002 
3.26E-002 
1.55E-00l 
2.31E-00l 
2.81E+002 
1.79E-00l 
2.l3E-00l 
2.S4E-002 
1. 07E- 001 
5.40E-002 



... " ............................ -. -. .. -. - ....... _ ......... -. - - - .... _ ... - - - - - - - - - - - -

• 
* • 

Sandia National Laboratories ~ 
Radiation Protection Sample Diagnostics Program [806 Labcratc~] ~ 

7/16/99 12:38:34 AM ~ 
**********************************************~*** 

• 
* Analyzed by: 
***************** ..... 7.1.~~'! ...•.•• ~;~!;:;~.~~~~~1. ............. : 

BYRD/D. SALMI (6134/SMO) 
047250-001 

Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Samole Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

90141117 C.crA-O'-6ilZ. - 02.~ - ;.&>-3.>-"> 

SOIL MARINELLI SAMPLE 
904.000 gram 

7/12/99 1:25:00 PM 
7/15/99 10: 58: 21 PM Note: 

LAB01 
6000 / 6003 seconds 

Ra-226 and U-235 gai.lriia 
interiere. eithEr Isoto::e 
may be over-EstimaTed. 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name {pCi/gram Error (pCi/gram 

------- ----------- ----.----- --- ---- - ---
U-238 3.77E-00l 4.26E-001 4.20E-001 
RA-226 1. 37E+00O 8.95E-00l 5.23E-00l 
PB-214 6.31E-00l 1.26E-00l 4.36E-002 
BI-214 5.72E-001 1. 27E- 001 4.71E-002 
PB-210 Not Detected --------- 7.57E+000 

TH-232 7.92E-001 4.25E-001 1. 58E- 001 
RA-228 8.40E-001 3.21E-001 1.57E-00l 
AC-228 8.72E-00l 2.35E-00l 8.73E-002 
TH-228 8.20E-001 2.73E-OOl 4.31E-OOl 
RA-224 9.10E-001 3.46E-001 1.06E-001 
P3-212 B.37E-001 1.59E-001 3.91E-002 
3I-212 1.17E+000 6.73E-001 3.33E-00l 
':'L-208 7.24E-001 1.60E-001 6.27E-002 

U-235 8.88E-002 1.65E-001 1.92E-00l 
':'::-231 Not Detected .. - - - - - - - - 6.79E+000 
PA-231 Not Detected --------- 1.21E+000 
TE-227 Not Detected .. - - .. - - - - - 2.86E-001 
RA-223 Not Detected --------- 1.37E-001 
?~N- 219 Not Detected - - .. .. .. - - .. - 3.48E-001 
P3-211 Not Detected --------- 7.72E-001 
TL-207 Not Detected - - - - .. - .. .. - 1.39E+001 

]l_~- 241 Not Detected - .. - .. - - - - - 1.79E-001 
?U-239 Not Detected - .. - - .. - .. - - 3.42E+002 
N?-237 Not Detected - .. - - - - - - .. 2.34E-001 
PA-233 Not Detected .. .. - - - .. - - .. 5.30E-002 
T::-229 Not Detected .. - .. .. - - - .. .. 1.62E-001 



[Summary Report) - Sample ID: : 90141117 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
C5-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
N3-9S 
ND-147 
KI-S7 
R'J-103 
R:.J-106 
53-122 
S3-:"24 
S3-125 
SN-113 
SR-6S 
;:1>.-182 
TA-163 
TC-99m 
:::.:- 201 
X£-:33 
y-eB 
Z!,;-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 

3.22E-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 Detect.ed 
Not Det.ected 
Not Detected 

2-sigma 
Error 

2.S3E-002 

3.00E+000 

MDA 
(pCi/sram 

3.79E-002 
3.3SE-002 
4.33E-002 
2.42E-001 
7.S0E-001 
1. 84E - 001 
2.4SE-002 
4.47E-002 
1.82E-001 
3.4SE-002 
2.3SE-002 
3.39E-002 
3.99E-002 
2.31E-001 
3.13E-002 
1.8SE-002 
7.01E-002 
1.83E-001 
1.0SE-001 
S.2SE-002 
6.43E-002 
2.89E-002 
3.60E-002 
2.63E-002 
2.68E-001 
4.97E-002 
3.S8E-002 
5.64E-001 
4.S4E-002 
1.60E+000 
1. 9SE- 001 
2.2SE-001 
2.66E-001 
2.73E-002 
2.77E-001 
8.91E-002 
2.72E-002 
7.47E-002 
3.3SE-002 
3.39E-002 
1.S2E-001 
2.42E-001 
2.99E+002 
1.83E-001 
2.26E-00l 
3.21E-002 
1. 07E- 001 
S.90E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [S06 Laboratcry] 7 

* 7/16/99 2:20:36 AM 7 

* * Analyzed by: 
***************** 
CUstomer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 4.59E-001 
RA-226 1.13E+000 
PB-214 3.87E-001 
BI-2I4 3.94E-001 
PB-2I0 Not Detected 

TH-232 S.SOE-001 
RA-228 7.S2E-001 
AC-228 7.13E-001 
TH-22S Not Detected 
RP.-224 S.B7E-001 
PB·212 7.03E-001 
E1·212 6.S3E-001 
TL-208 6.1SE-001 

U-23S Not Detected 
T::-231 Not Detected 
P.L.-231 Not Detected 
TH-227 Not Detected 
?-A·223 Not Detected 
P.N·219 Not Detected 
?E·211 Not Detected 
TL-207 Not Detected 

.n_~- 241 Not Detected 
PU·239 Not Detected 
NP-237 ~ ,... .... - ~ ,,-_ . 0 ..... 

FA-233 Not Detected 
TH-229 Not Detected 

*******************************************7 

i.J. ~ t Revi ewed by. 14:- ':f!;.n'l'1 : 
;r!\ ******************~********************* 
BYRD/D. SALMI (6134/SMO) 
047252-001 
9014111S 

SOIL MARINELLI SAMPLE 
901. 000 gram 

7/12/99 1:32:00 PM 
7/16/99 12:40:23 AM 

LAB 0 1 
Note: 

6000 / 6003 seconds 

2-sigma MDA 
Error (pCi/gram 

---------- -----------
3.62E-001 4.32E-001 
9.57E-001 4.95E-00l 
9.49E-002 4.29E-002 
1. 21E- 001 4.I7E-002 
--------- 7.llE+000 

3.49E-001 1.46E-001 
3.10E-001 1. 72E- 001 
2.S6E-001 9.97E-002 
... ... ... ... ... - -- ... 4.7BE-00l 
S.3SE-00l 9.4BE-002 
1.43E-OOI 3.S4E-002 
1.83E-OOI 3.39E-001 
1.SSE-OOI 6.20E-002 

- - - -- ... -- - 1. 79E - 001 
- ... ... - - - - - ... 6.67E+OOO 
-- - - - - - - - 1.I6E+00O 
--------- 2.69E-001 
- - ... - - - - - - 1.33E-001 
... - - - - - - -- 3.16E-OOI 
- - - - - - - - ... 7.17E-00l 
- - - - - - ... - - 1.4BE+00l 

- - - - - - - - - 1.76E-00l 
---------;ti~ 3.2SE+002 
... ~-- ,....,...- 1.87E-OOI 
:~:::-:::I> 5.I4E-002 
- - ... ... - - - - - 1. 54E- 001 

Ra-226 and U-?3~ g-m-'-. t . -.., c: IIIIC 

In enere. Eimer isotoo= 
may be over-estimi:ted. 



[Summary Report] - Sample ID: : 90141118 

Nuclide 
Name 

AG-10Srn 
AG-110rn 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
=:U-1S5 
?E-S9 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-57 
RU-I03 
RU-I06 
S3-122 
SB-124 
S3-125 
SN-113 
SR-8S 
7:A-lS2 
TA-183 
TC-99rn 
T!..:-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 

2.7SE-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.S4E+OOl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 
Not Det.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

1. 79E- 002 

3.6SE+000 

MDA 
(pCi/gram 

3.73E-002 
3.34E-002 
3.8SE-002 
2.17E-001 
7.20E-00l 
1. 72E- 001 
2.29E-002 
4.20E-002 
1. 74E- 001 
3.36E-002 
2.28E-002 
3.31E-002 
4.06E-002 
2.2SE-OOl 
2.9SE-002 
2.21E-002 
6.78E-002 
1. 77E- 001 
1. 04E- 001 
8.61E-002 
6.07E-002 
2.80E-002 
3.31E-002 
2.S8E-002 
2.S6E-OOl 
4.S3E-002 
3.S6E-002 
S.42E-OOl 
4.9SE-002 
1.6SE+OOO 
1.8SE-001 
2.25E-OOI 
2.20E-OOI 
2.S8E-002 
2.69E-OOI 
8.94E-002 
2.79E-002 
7.07E-002 
3.26E-002 
3.38E-002 
1.SSE-OOl 
2.40E-OOI 
3.37E+002 
1.76E-OOI 
2.27E-OOl 
2.71E-002 
1.OSE-OOl 
S.S4E-002 



YTTY.TYT.,YY;.*T •• T.TTYT •• T'YTY.TT*********TTTTTTTI •• ' ••••••••.••••••... -

* Sandia National Laboratories ~ 
• Radiation Protection Sample Diagnostics Program [806 Labc~a~o~j ~ 
* 7/16/99 4:02:38 AM ~ 

:'::::::::':::"'i~~~"""""::::::::'::~';::;;;;;;;"'" ...... : 
;**y************~:.q~~i~**********;****** •• * •• ~;** •• * •• * **~*~.*~*~~ 
Customer : BYRD/D. SALMI (6134/SMO) 
Customer Samnle ID 047253-001 
Lab Sample ID 90141119 CCfA-~-"j( ·0$1 -c-o,t;-s" 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

SOIL MARINELLI SAMPLE 
965.000 gram 

7/12/99 1:40:00 PM 
7/16/99 2:22:24 AM 

LAB 0 1 
6000 / 6003 seconds 

Note: Ra-226 and U-235 oamma 
interfere. Either isotc~De 
m2Y be cver-estim2.!ed. 

;.*******.***.****.************** •• **.***.****.*******-*.*_ •• ******.***** 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram Error (pCi/gram ) 

... -.---- --_ ....... -..... - -_ ...... - .. -_ ..... -----------
U-238 Not Detected --- .... -- .... 4.89E-00l 
RA-226 1.34E+000 6.78E-00l 4.69E-00l 
PB·214 4.44E-001 1. 06E- 001 4.48E-002 
EI-214 3.98E-00l 3.44£-001 4 .42E- 002 
PB-210 Not Detected .... ------- 7.22E+000 

TE-232 Not Detected ---- .. - .. _- 1.38E-00l 
RA·228 7.06E-00l 2.54E-00l 1.57E-OOl 
AC-228 Not Detected ... ... - ... ... .. - - ... 8.75E-002 
TE-228 5.23E-00l 2 .46E- 001 4.34£-001 
RA-224 8.50E-00l 3.24E-00l 7.49E-002 
PB-212 7.24E-001 3.31E-001 3.69E-002 
EI-212 6.57E-OOl 5.76E-001 2.79E-001 
TL-20B 6.95E-00l 4.52E-001 6.00E-002 

U-235 Not Detected _ ... ------- 1.74E-001 
T::-231 Not:. Detected _ ... -... _ ... --- 6.35E+000 
PA-231 No: Detected .. .. ... .. - .. --- 1.16E+000 
TE-227 Not. Detected --------- 2.63E-00l 
RA-223 Not Detected _ ... _---_ ... - 1. 29£· 001 
R.N-219 Not Detected --------- 3.06E-001 
PE-211 Not Detected ------ - - - 6.97E-001 
'!':::"-207 Not Detected -----_ ......... 1.33E+001 

A.~-241 Not Detected 
::::::::~ 

1.74E-00l 
PU-239 Not Detected 3.20E+002 
NP-237 ei .. G 85 90: - -04- - ..... 1.88E-00l _. --- .......... 
PA-233 Not Detected ::::::::- ~'I'I 4.84E-002 
Tri- 229 Not Detected 1.S3E-00l 

"\.\,,~ 



[summary Report] - Sample ID: : 90141119 

Nuclide 
Name 

AG-I08m 
AG-I10m 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-155 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
~'13 - 95 
ND-147 
NI-57 
RU-I03 
RD-I06 
5B-122 
5B-124 
53-125 
5N-113 
5R-65 
TA-182 
TA-183 
TC-99rn 
T:'-201 
XE:-133 
Y-88 
ZN-65 
Zt\.-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 

3.49E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.42E+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.S8E-002 

3.S0E+OOO 

MDA 
(pei/gram 

3.S0E-002 
3.09E-002 
3.S0E-002 
2.26E-001 
7.21E-001 
1.77E-001 
2.24E-002 
4.14E-002 
1.77E-001 
3.27E-002 
2.1BE-002 
3.31E-002 
3.9SE-002 
2.1SE-001 
2.96E-002 
2.32E-002 
6.S1E-002 
1.67E-001 
1.03E-001 
S.14E-002 
6.0SE-002 
2.67E-002 
3.1SE-002 
2.36E-002 
2.S4E-001 
4.41E-002 
3.31E-002 
S.70E-001 
4.86E-002 
1.69E+OOO 
LSSE-OOI 
2.29E-001 
2.46E-001 
2.S2E-002 
2.62E-001 
B.S4E-002 
2.66E-002 
6.S4E-002 
3.24E-002 
3.23E-002 
1.4BE-001 
2.40E-001 
3.89E+002 
LSOE-001 
2.20E-001 
2.49E-002 
1.03E-001 
S.67E-002 



* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] ~ 
• 7/16/99 5:44:39.AM ~ 
*********T***T*TT*T T**T *T***TT*T**TT***T*T****T***TT*TT**********Y~~~* 

: Analyzed by: 'U Iq, . Reviewed by: k--?/; "/1'1 : 
**************** **C*********T**************~*~J~***********~y* 
CUstomer BYRD/D. SALMI (6134/SMO) . 

~~t~~~l~~Ele ID ~6I~ii2~01 CL'fA-cti-t:.t< _e;;/-p.:>-!.O-5 

Note: Ra-225 and U-235 gamrTi2 P=2 
interfere. Either isotope -Sample Description 

Sample Quantity 
Sample Date/Time 
Acouire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

SOIL MARINELLI SAMPLE 
779.000 gram 

7/12/99 1:42:00 PM 
7/16/99 4:04:26.AM 

LAB 0 1 
6000 / 6003 seconds 

may be over-estimated. 

Comments: 
*********************************************************************TTT* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------. - - .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. - .. .. .. 
U-238 Not Detected --------- 5.37E-OOl 
RA-226 Not Detected --------- 5.67E-00l 
PB-214 4.45E-00l 1.21E-00l 4.74E-002 
B1-214 Not Detected --------- 1.07E-OOl 
PB-210 Not Detected --------- 7.87E+OOO 

TH-232 7.08E-00l 3.99E-00l 1. 63E- 001 
RA-228 Not Detected ------ .. -- 1. 87E- 001 
AC-228 7.14E-00l 2.18E-00l 1. 02E- 001 
TH-228 6.84E-00l 2.81E-00l 4.82E-00l 
RA-224 9.01E-001 3.92E-00I 1.l7E- 001 
PB- 212 a.09E-00l 1.54E-001 4.08E-002 
31-212 9.29E-00I 9.8SE-00I 3.38E-OOl 
TL-208 6_95E-OOI 1.11E+OOO 6.60E-002 

u- 235 Not Detected --------- 1. 94E- 001 
T2- 231 Not Detected --------- 7.19E+OOO 
PA-231 Not Detected --------- 1.34E+000 
':'H-227 Not Detected --------- 2.97E-00I 
M-223 Not Detected ... ... ... ... ... ... ... ... ... 1. 48E- 001 
R.~- 219 Not Detected ... .. .. .. ... .. ... ... ... 3.79E-00I 
P3-211 Not Detected ... .. .. .. ... .. ... ... ... 8.15E-00l 
T>207 Not Detected ... .. .. .. ... ... ... .. .. 1.63E+00l 

A.~-241 Not Detected --------- 1.97E-00l 
?U-239 Not Detected --------- 3.5SE+002 
N?-237 Not Detected --------- 2.43E-00I 
PA-233 Not Detected --------- S.84E-002 
':'::-229 Not Detected ... ... .. .. .. ... ... ... .. 1. 72E- 001 



[summary Report] - Sample ID: : 90141120 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-l1S 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-15S 
FE-59 
GD-1S3 
HG- 203 
1-131 
1R-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
}'""3 - 95 
ND-147 
NI-S7 
RU-103 
RU-106 
S3-122 
S3-124 
S3-125 
SN-113 
SR-25 
'":A-182 
?A-183 
TC-99m 
T~-201 

X~-133 
Y-88 
ZN-E5 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.60E+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-sicnna 
Error 

3.81E+000 

MDA 
{pCi/gram 

4.07E-002 
3.39E-002 
4.39E-002 
2.S4E-001 
8.10E-00l 
2.04E-001 
2.44E-002 
4.S7E-002 
1. 92E- 001 
3.B2E-002 
2.43E-002 
3.8SE-002 
4.43E-002 
2.43E-00l 
3.46E-002 
3.BOE-002 
7.31E-002 
1. 99E- 001 
1.1BE- 001 
9.34E-002 
6.97E-002 
3.l4E-002 
3.69E-002 
2.7BE-002 
2.96E-001 
S.3BE-002 
4.09E-002 
6.05E-00l 
S.02E-002 
2.1SE+000 
2.l3E-001 
2.42E-OOl 
2.94E-00l 
2.90E-002 
2.98E-001 
9.76E-002 
3.18E-002 
8.00E-002 
3.60E-002 
3.6SE-002 
1.74E-001 
2.75E-001 
5.43E+002 
2.12E-001 
2.58E-001 
2.83E-002 
1.15E- 001 
6.S1E-002 



***_****i********************************************* *****************~~ 
• Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program [806 Laborato=~~y] ~ 
• 7/16/99 9:52:27 AM ~ 
******************** ****************************************~~***~~ 

• 
* Analyzed by: 
*************** 
Customer 
Customer Sample ID 
Lab Sampl e ID 

Sample Description 
Sample Quantity 
SamDle Date/Time 
ACaUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

SOIL MARINELLI SAMPLE 
890.000 gram 

7/12/99 1:52:00 PM 
7/16/99 8:12:12 AM 

LAB 0 1 
6000 / 6003 seconds 

Note: Ra-226 and U- ~'::; O~"..-~ 
. ~W""' QlllIil .... 

rnterfere~ Either isoto-pe -
may be over-estim.::eG~ 

************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

----- .. - ----------- .. .. - .. - .. .. .. - .. .. -.. .. .. .. .. .. .. .. .. 
U-238 Not Detected --------- 5.47E-001 
RA-226 1.30E+000 7.49E-001 5.48E-001 
PB-214 5.75E-001 1.20E-001 4.34E-002 
BI-214 5.08E-001 1. 23E - 001 4.71E-002 
PB-210 Not Detected .. - .. .. .. .. .. .. .. 7.66E+000 

TH-232 8~53E-001 4.63E-001 1. 56E- 001 
RA-228 8.70E-001 3.53E-001 1. 66E- 001 
AC·228 7.65E-001 2.33E-001 9.15E-002 
TH-228 7.60E-001 2.69E-001 4.57E-001 
RA-224 9.37E-001 6.53E-001 1. 03E- 001 
PB-212 8.34E-001 1.54E-001 4.02E-002 
21-212 7.85E-001 5.00E-001 3.33E-001 
TL-208 6.84E-001 5.88E-001 6.47E-002 

U-2~5 Not Detected .. .. .. .. .. .' .. .. .. 1.90E-001 
TE-231 Not Detected .. .. .. .. .. .. .. .. .. 7.13E+000 
PJl.-231 Not Detected .. .. .. .. .. .. .. .. .. 1. 21E+00O 
TE-227 Not Detected .. .. .. .. .. .. .. .. .. 2.89E-001 
RA-223 Not Detected --------- 1.47E-001 
RN-219 Not Detected .. .. .. .. .. .. .. .. .. 3.56E-001 
P5-2l1 Not Detected .. .. .. .. .. .. .. .. .. 7.80E-001 
TI.,-207 Not Detected .. .. .. .. .. .. .. .. .. 1.49E+001 

]._~- 241 Not Detected .. .. .. .. .. .. .. .. .. 1.89E-001 
PU-239 Not Detected .. .. .. .. .. .. .. .. .. 3.48E+002 
NP-237 Not Detected .. .. .. .. .. .. .. .. .. 2.35E-001 
PP-.-233 Not Detected .. .. .. .. .. .. .. .. .. 5.57E-002 
TE-229 Not Detected .. .. .. .. .. .. .. .. .. 1.65E-001 



[Summary Report] - Sample ID: : 90141121 

Nuclide 
Name 

AG-I08m 
AG-IIOm 
BA-133 
BE-7 
CD-I09 
CD-lIS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-lS2 
EU-lS4 
EU-lSS 
FE-59 
GD-lS3 
HG-203 
I-13l 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
N:i:-S7 
RU-I03 
RD-I06 
S3-122 
S3-124 
53-125 
SN-113 
S?--25 
";:A-182 
':'A-183 
T: - 99m 
:-:':-201 

Y-8B 
ZN-65 
2?--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 

8.2SE-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.3SE+OOI 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

4.llE-002 

3.40E+OOO 

MDA 
{pCi/gram 

3.86E-002 
3.87E-002 
4.22E-002 
2.48E-00I 
7.83E-00I 
2.11E-001 
2.40E-002 
4.43E-002 
1. 90E- 001 
3.49E-002 
2.37E-002 
3.38E-002 
4.13E-002 
2.38E-001 
3.31E-002 
2.S8E-002 
7.16E-002 
1. 87E- 001 
L13E-001 
8.2SE-002 
6.72E-002 
2.97E-002 
3.60E-002 
2.67E-002 
2.78E-001 
S.23E-002 
3.76E-002 
6.29E-001 
4.69E-002 
2.19E+OOO 
2.13E-001 
2.42E-001 
2.82E-001 
2.80E-002 
2.96E-001 
1.04E-001 
2.9SE-002 
7.79E-002 
3.48E-002 
3.SlE-002 
1.64E-00l 
2.70E-001 
8.33E+002 
2.l0E-OOl 
2.S7E-OOI 
2.34E-002 
LlOE-OOl 
S.64E-002 



*********************.********************************************-* ... ** ... * 
* . Sandia National Laboratories -
• Radiation Protection Sainple Diagnostics Program [S06 Labora:.=ryJ ... 
* 7/16/99 11:34:30 AM .. 
************************** *************************************** .................. ... 
• * Analyzed by: 
******************* 

"'1 x,/qt{ Reviewed by' .J!-.. L..Jq1 : 
***~~ ***********************~~,~************* ...... 

CUstomer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Samole Quantity 
Sample Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

Nuclide Activity 
Name (pCi/gram 

_ ..... --_ .... -------.---
U-238 B.77E-00l 
RA-226 1.51E+00O 
PB-214 S.46E-OOl 
BI-2l4 Not Detected 
PB-210 Not Detected 

TH-232 7.l0E-OOl 
RA-228 8.46E-00I 
AC-228 7.62E-OOl 
1'H-228 G.SSE-OOI 
RA-224 1.07E+OOO 
PB-212 7.62E-OOl 
3:-212 9.S3E-OOl 
TL-208 8.02E-OOI 

U-235 B.91E-002 
T·'!" ...., """ ... ~-~~- Not Detected 
PA-231 Not Detected 
1'H-227 Not Detected 
RA-223 Not Detected 
RN-219 Not. Detected -- """"-~::;-.J:....!..J. No:. Detect.ed 
1'L-207 Not Detected 

A.l\.1- 241 Not Detected 
PU-239 No: Detected 
NP-237 E. C£ " " . Cb_ 

?A-233 Not Detected 
TH-229 Not: Detected 

BYRD/D. SALMI 
047257-001 
90141122 ccr""-I)'i.~t:i(Z.- D-;%.. -&>.>-1.0-,>. 

SOIL MARINELLI SAMPLE 
894.000 gram 

7/12/99 1:54:00 PM Note: 
7/16/99 9:54:15 AM 

LAB 0 1 
6000 / 6003 seconds 

2-sigma MDA 
Error (pCi/gram 

~a·226 and U-235 oamma 
interfEre. Either isoto·pe P 
may be over-estim.HeC. 

_ ...... _------ ... --- ......... _---
6.llE-00l 4.56E-00l 
7.6SE-OOl 5.1BE-OOl 
l.~WE- 001 4.34E-002 
.. ------- .. 4.20E-002 ----_ ... _-. 7.S5E+OOO 

4.l6E-00l 1.40E-00l 
3.37E-00l 1.75E-OOI 
1.44E+OOO 9.14E-002 
2.S2E-00l 4.93E-OOl 
S.86E-OOl 9.29E-002 
9.24E-OOl 3.93E-002 
S.22E-00I 2.99E-00I 
1.83E-OOl S.SSE-002 

1. 66E- 001 1. 92E-001 - .... _- .... _-- 7.11E+OOO 
.. - - -............ - 1.22E+OOO 
---- .. ---- 2.78E-OOl 
--- - - - -- - 1.47E-001 
_ ....... _--- .. 3.60E-00l 
- - ---- - -- 7.96E~OOl 
.... _-_ ...... -. 1.4SE+00r -- ....... _---- 1. S9E- 001 _ ... _-- ...... _-~ 3.49E+OO2 ..., "". zz.c_ uu_ 1.9SE-00l 
--------- ~ 5.59E·OO2 ..... - ... _-- ... 

"\"" 1. 61E- 001 



[summary Report) - Sample ID: : 90141122 

Nuclide 
Name 

AG-IOBm 
AG-IIOm 
BA-133 
BE-7 
CD-I09 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-SB 
CO-60 
CR-5l 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB- 95 
ND-147 
NI-57 
RU-I03 
RU-I06 
53-122 
53-124 
S3-125 
SN-l13 
SR-e5 
TJ..-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y - 88 
ZN-65 
Z:;"-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.31E+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 
Net Detected 
Not Det.ected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ected 
Not Detected 
Net Detected 
Not Detected 
Not Detected 
Not Detected 

2-sicnna 
Error 

3.34E+OOO 

MDA 
(pCi/gram 

3.BOE-002 
3.BBE-002 
4.30E-002 
2.41E-00l 
7.96E-00l 
2.10E-00l 
2.38E-002 
4.49E-002 
1. 82E- 001 
3.39E-002 
2.42E-002 
3.4SE-002 
4.17E-002 
2.40E-00l 
3.17E-002 
2.44E-002 
7.13E-002 
1. 81E- 001 
l.llE-OOl 
8.27E-002 
6.60E-002 
2.92E-002 
3.67E-002 
2.66E-002 
2.48E-00l 
S.01E-002 
3.77E-002 
6.20E-001 
4.64E-002 
2.46E+000 
2.l0E-00l 
2.45E-00l 
2.89E-00l 
2.83E-002 
2.86E-00l 
1.05E-00l 
2.B9E-002 
7.19E-002 
3.39E-002 
3.S1E-002 
1. 59E- 001 
2.72E-00l 
9.83E+002 
2.10E-00l 
2.74E-00l 
3.l2E-002 
1.07E-00l 
5.B3E-002 



.******************************* •• ** •• **.******** ••• ********************* 
• Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [806 Labo=aco=r) * 
• 7/16/99 1:16:32 PM * 
*** •• ***.****** •• ** *.. ****************.***************************** 

: Analyzed by: ~'L&J(t( Reviewed by: : 
*************** ******4~~~********************************************** 
CUstomer BYRD/D. SALMI 
CUstomer Sample ID 047256-001 /,.,..A.-O't • .t:n • ....,,.,. -f)_p,>_e 
Lab Sample ID 90141123 ~~In ~I~ VJll'7 ~ 

Samole Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

SOIL MARINELLI SAMPLE 
679.000 gram 

7/12/99 1:55:00 PM 
7/16/99 11:36:18 AM 

LAB01 
6000 / 6003 seconds 

Note: ~a-226 and U·235 gamma I 
Interfere. Either isotooe . 
may be over-estimated. 

Comments: 
************************************************************************* 

Nuclide Activity 2 - sigrr.a MDA 
Name (pCi/gram Error (pCi/gram 

- ................. -- ........ ------ ... ... ... - ... .. - ... ... ... ----- .. _----
U-238 1.48E+OOO 5.68E-001 5.65E-001 
RA-226 2.22E+00O 1.61E+000 6.11E-001 
PB-214 Not Detected ------ ....... - S.34E-002 
31-214 7.17E-001 1.34E+000 5.60E-002 
PB-210 Not Detected - ... ------- 9.37E+000 

T:-i-:2 3 2 9.23E-001 5.20E-001 1. 64E- 001 
RA-228 9.00E-001 3.85E-001 1.95E-001 
AC-228 8.17E-001 2.70E-001 1. 14E- 001 
TH-228 Not Detected --------- 5.30E-001 
?..A- 224 9.80E-001 4.17E-001 1.21E-001 
PB-212 9.55E-001 1. 86E- 001 4.67E-002 
EI-212 Not Detected - ... ------- 3.86E-001 
TL-208 8.63E-001 2.24E-001 7.32E-002 

IT-'?~:; Not Detected ....... _- ... ---- 2.24E-001 
:'::-231 Not Detected ... ... ... ... ... - - ... ... 8.51E+000 
PF.· 231 Not Detected - ... - ... - ... --- 1.53E+000 
':'H-227 Not Detected - ... ... ... ... ... . ... - 3.55E-001 
RA·223 No:. Detected ... ... . -... - ... - ... 1.93E-001 
RN·219 No:: Detected - - ---- - . . 4.21E-001 
PB·211 Not Detected -- . - .... --- - 9.35E-001 
TL-207 Not Detected ... _------- 1.69E+001 

A.~·241 Not Detected - - - - - - ... -- 2.29E-001 
::U-239 Not Detected ._------- 4.09E+002 
N?-237 Not Detected ------ ~ - - 2.89E-001 
PA-233 Not Detected - - ... ... - - - ~ ... 6.35E·002 
TH-229 Not Detected --- ... ... ---- 1.98E·001 



[summary Report) - Sample ID: : 90141123 

Nuclide Activity 2-sigma 'MDA 
Name (pCi/gram Error (pCi/gram 

------- .--------- - - -- .. -- .. - - ----------
AG-108m Not Detected --------- 4.S3E-002 
AG-110m Not Detected - - - - - - - -- 5.4SE-002 
BA-133 Not Detected --- - -- - .. - 5.16E-002 
BE-7 ;; . ;; :;q:; 99i: ~.::;ze;;; Og~ 1. 91E - 001 NOT7:e:f5U8/) ~-rMft, 
CD-109 Not Detected - - - - - --- - 9.50E-001 
CD-115 Not Detected --------- 2.6SE-001 
CE-139 Not Detected - - .. - .. - - .. - 2.92E-002 
CE-141 Not Detected -----.--- 5.28E-002 
CE-144 Not Detected -- - - .. .. - -- 2.22E-001 
CO-56 Not Detected ---- - - .. .. - 4.01E-002 
CO-57 Not Detected --------- 2.81E-002 
CO-58 Not Detected --------- 4.01E-002 
CO-60 Not Detected -- .. - .. .. .. -- 4.77E-002 
CR-51 Not Detected -----.--- 2.88E-001 
CS-134 Not Detected --------- 3.99E-002 
CS-137 1. 5 5E- 001 4.96E-002 3.06E-002 
EU-152 Not Detected --------- 8.32E-002 
EU-154 Not Detected - .. .. .. .. - .. .. .. 2.17E-00l 
EU-155 Not Detected .. .. .. .. .. - .. .. - 1. 29E- 001 
FE-59 Not Detected --------- 9.4SE-002 
GD-153 Not Detected ----- .. --- 7.89E-002 
HG-203 Not Detected --------- 3.5SE-002 
1-131 Not Detected --------- 4.30E-002 
1R-192 Not Detected --------- 3.11E-002 
K-40 2.19E+001 3.38E+000 3.16E-001 
MN-52 Not Detected .. .. .. .. .. .. .. .. .. 6.19E-002 
MN-54 Not Detected -------- .. 4.25E-002 
MO-99 Not Detect.ed .. .. .. .. .. .. .. .. .. 7.43E-001 
NJ..- 22 Not. Detect.ed --------- 5.58E-002 
NA-24 Not Det.ected -------- .. 3.67E+000 
NB- 95 Not Det.ect.ed --------- 2.66E-001 
},'1) - 147 Not Det.ected .. .. .. .. .. .. .. - .. 3.04E-001 
N!-57 Not Detected .. .. .. .. .. .. .. ... .. 4.03E-001 
RU-103 Not Detected -------- .. 3.21E-002 
RU-106 Not Detected .. .. .. .. .. .. .. ... .. 3.45E-001 
53-122 Not Detected .. .. .. .. .. .. .. ... - 1.20E-001 
53-124 Not Detect.ed .. .. .. .. .. .. .. - .. 3.31E-002 
S3-125 Not Det.ect.ed .. .. .. .. .. .. .. -- 9.28E-002 
SN-ll3 Not Detected .. .. .. .. .. .. .. -.. 4.29E-002 
SR-85 Not Det.ected .. .. .. .. .. .. .. , - 4.16E-002 
'"::A-182 Not. Det.ect.ed - - - - - - - , - 1.91E-001 
7A-183 Not Detected - - - - - - - , - 3.33E-001 
T:-99m Not. Detect.ed - - - - - - - , - 1.41E+003 
:-:'-201 Not Detected - - - - - - - ~ - 2.59E-00l 
X:::-133 Not Detected - - - - - - - -- 3.29E-001 
Y-88 Not Detected - - - -- - - ~ - 3.76E-002 
ZN-65 Not Detected -------~- 1.34E-001 
ZR-95 Not Detected - - - - -- --- 7.19E-002 



;WWWWWWWWW;;WW;WWWWWYWWWWWWWWWWWWW'WWWWWWWWWWWYYW;;YYYYYYYYYYYYYYYTYTTTTT 

; Sandia National Laboratories Y 

• Radiation Protection Sample Diagnostics Program [B06 Labc~a~c~] T 

; 7/16/99 2:58:34 PM Y 
.YYw •• y.w.y;y.y •• ;y;,. YY. • •••• Y.Y •• Y •••••••• Y •• Y •• Y.YY ••• Y.YTYYYT.YTTT 

:Y~~;r;;e.~~;... ~~l~;.y.yy •• !;~!;:;e.~~~~t ••••• *YYYYYY: 

Customer BYRD/D. SALMa 
CUstomer Sample ID 047259-001 
Lab Sample ID 90141124 CClA-09-'i~ - 03> -/).> -1.0-';' 

Sample Description 
Sample Quantity 
Samole Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

SOIL MARINELLI SAMPLE 
730.000 gram 

7/12/99 1:57:00 PM 
7/16/99 1:18:19 PM 

LAB 0 1 
6000 / 6003 seconds 

Note: Ra 2?'" - _0 and U-?~:; C2m,......~ 
. . -...... IIIe: D' 
Interrere. Either ISOton~ . ~ 
may be over-eS!im2t~;. 

* ••• **Y* •• *Y*.**.Y •••••• Y* •• * ••• YYY •• Y.Y.Y*YY;YY.'Y*;Y*Y;Y;*;*YY*YY;YYY*; 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

-- ... - ... -- ----------- ---------- -----------
U-238 2.02E+000 S.62E-00l S.llE-OOl 
RA-226 Not Detected --------- S.90E-00l 
PB-2l4 6.67E-00l 1. 34E- 001 4.77E-002 
31-214 S.97E-001 1. 49E- 001 4.92E-002 
PB-210 Not Det.ected ... -------- B.81E+OOO 

TH-232 8.27E-001 S.04E-001 1. 53E- 001 
RA-228 1.01E+000 3.44E-001 1.73E-00l 
AC-228 8.3SE-001 2.S1E-001 9.64E-002 
TH-22B 8.46E-001 3.15E-001 5.4SE-001 
RA-224 1.04E+OOO S.74E-001 1. 20E- 001 
P3-212 9.04E-001 1.94E-001 4.S6E-002 
31-212 Not Detected ... - ... ------ 3.94E-001 
:'L-20B 8.02E-001 S.23E-001 7.3SE-002 

U-235 1.18E-OOl 7.90E-002 1.S4E-001 
':'H-231 Not Detected ... ... ... ... ... ... ... ... ... 7.7SE+OOO 
PA-231 Not Detected ... ... ... ... ... ... ... ... ... 1.4SE+000 
':'H-227 Not Det.ect.ed ... ... ... ... ... ... ... ... ... 3.35E-OOl 
RA-223 Not Detected ... ... ... ... ... ... ... ... ... 1.61E-OOl 
RN-219 Not Det.ected ... ... ... ... ... ... ... ... ... 3.88E-001 
P3-2ll Not Det.ect.ed ... ... ... ... ... ... ... ... ... 8.e9E-001 
TL-207 Not Detect.ed ... ... ... ... ... ... ... ... ... 1.59E+OO1 

]:,_1'1- 241 Not Detected ... ... ... ... ... ... ... ... ... 2.13E-001 
Fu-239 Not Det.ect.ed ... ... ... ... ... ... ... ... ... 3.86E+OO2 
NP-237 Not Detected ... ... ... ... ... ... ... ... ... 2.71E-001 
PA-233 Not Detect.ed ... ... ... ... ... ... ... ... ... 6.01E-002 
TH-229 Not Detected -- ... ------ 1.92E-OOl 



[Summary Report] - Sample ID: : 90141124 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-ISS 
FE-59 
GD-153 
HG-203 
1-131 
1R-192 
K-40 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
f'.I'"3 - 95 
ND-147 
NI-57 
RU-I03 
RU-105 
S3-122 
S3-124 
S3-125 
SN-113 
SR-85 
TJ..-182 
TA-183 
TC-99rn 
T:"-20I 
X~-133 
Y-88 
ZN-65 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 

2.22E-001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.S7E-001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.02E+001 
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 Det.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 
Not Det.ected 
Not Detect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.72E-001 

S.63E-002 

3.10E+000 

MDA 
(pCi/gram 

4.20E-002 
4.98E-002 
S.OlE-002 
1. 97E- 001 
9.1SE-001 
2.S2E-001 
2.66E-002 
S.09E-002 
2.1SE-001 
4.10E-002 
2.63E-002 
3.76E-002 
4.17E-002 
2.77E-001 
3.60E-002 
2.69E-002 
7.9SE-002 
1. 99E- 001 
1.23E-001 
9.32E-002 
7.63E-002 
3.37E-002 
4.21E-002 
3.04E-002 
2.43E-001 
S.42E-002 
4.26E-002 
7.43E-001 
S.43E-002 
3.33E+OOO 
2.S3E-001 
2.86E-001 
3.70E-001 
3.19E-002 
2.9SE-001 
l.1 7E- 001 
3.1SE-002 
8.7SE-002 
4.14E-002 
4.13E-002 
1.79E-001 
3.12E-001 
1.60E+003 
2.42E-OOl 
3.04E-OOl 
3.40E-002 
1.23E-OOl 
6.68E-002 



**** •••••• **** ••••• *******.** •• ********.* •••• ******.*************T******* 
* Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program [806 Laooratc=y] • 
* 7/19/99 9:56:47 AM • 
****************** *** .** •• ******.*.* •••• * •• *.*********************. 

* Analyzed by: 
*************** 

"7 j.' I( f Reviewed by: ~J/'l~ : 
* ••• ,.************************.**~.ti(1~~~.******** •• 

Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Samnle Quantity 
Samole Date/Time 
ACaUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

~m~~: O~~I (6134/SM:)t>;t{ _~. >-f .0-.> 
90141125 tc:rA-4i'i"'~ Note: Ra-226 and U-235 gaiTIr7t2 ~2: 

SOIL MARINELLI SAMPLE 
1004.000 gram 
7/12/99 2:02:DO PM 
7/19/99 8:16:33 k~ 

LAB 0 1 
6000 / 6004 seconds 

interfere. Either isotope 
may be over-estimatec~ 

****************************.**.******.** ••• ***************************** 

Nuclide 
Name 

U-238 
RA-226 
PB-214 
BI-214 
PE-21D 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
3!-212 
TL-208 

lJ-235 
T::-231 
PA-231 
7"'=:·2:2 7 
F...A- 223 
?..N - 219 
P3-211 
TL-207 

?u-239 
r~? - 237 
::A-233 

Activity 
(pCi/gram 

Not Detected 
1.17E+000 
4.39E-OOl 
4.4BE-00l 

Not Detected 

6.99E-00l 
7.63E-OOl 
7.64E-OOl 

Not Detected 
1.02E+OOO 
7.B2E-DOl 
7.4SE-OD1 
7.17E-OOl 

S.B2E-002 
. Not Detected 

Not. Detected 
Not Detected 
Not Detected 
Not Detected 
Not. Detected 
Not. Detected 

Not Detected 
Not Detected 

2-sigma 
Error 

6.73E-OOl 
9.8DE-D02 
1.OBE-DOl 

3.60E-OOl 
2.72E-OOl 
2.27E-00l 

3.6BE-OOl 
6.S6E-OOl 
4.7SE-OOl 
1.63E-OOl 

1.57E-OOl 

-- .. - ... ~---

MDA 
(pCi/gram 

4.62E-DOl 
4.77E-OOl 
4.11E-002 
4.02E-002 
6.88E+OOO 

1. 3 9E- 001 
lASE-OOl 
9.16E-002 
4.14E-OOl 
S.66E-002 
3.66E-D02 
2.BIE-OOl 
6.22E-002 

1. B1E- 001 
6.S2E+DOO 
1.lSE+000 
2.62E-OOl 
1. SSE- 001 
3.09E-OOl 
6.9SE-OOl 
1.30E+OOl 

-------.. 1.71E-OOl 
·-·------~~t 3.27E+002 

~~:~.~5~:~:~G~G~:~--~2~.~C~'~_:~~:~:~:~- 1.BOE-OOl 
Not Detected 
Not Detected 

--------- 4.96E-002 
--------- ~~~1.S2E-OOl 



[summary Report) - Sample ID: 90141125 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

---_.-- .. ... ... ... ... --.. ... ... ---------- - ... - ... .. -- ... ... -
AG-108m Not Detected --------- 3.53E-002 
AG-110m Not Detected --------- 3.44E-002 
BA-133 Not Detected --------- 3.7SE-002 
BE-7 Not Detected --------- 2.44E-001 
CD-109 Not Detected .. .. .. ... - ... .. - ... 7.40E-001 
CD-115 Not Detected - ... .. ... ... - ... ... ... 4.83E-001 
CE-139 Not Detected --------- 2.27E-002 
CE-141 Not Detected --------- 4.47E-002 
CE-144 Not Detected --------- 1. 74E- 001 
CO-56 Not Detected --------- 3.24E-002 
CO-57 Not Detected --------- 2.23E-002 
CO-58 Not Detected --------- 3.31E-002 
CO-60 Not Detected --------- 3.98E-002 
CR-51 Not Detected --------- 2.36E-00l 
CS-134 Not Detected --------- 2.86E-002 
CS-137 4.51E-002 3.40E-002 2.32E-002 
EU-152 Not Detected --------- 6.65E-002 
EU-1S4 Not Detected --------- 1.69E-001 
EU-15S Not Detected ... ... ... ... ... ... ... ... ... 1.06E-001 
FE-S9 Not Detected --------- 8.30E-002 
GD-153 Not Detected ... ... ... ... ... ... ... ... ... 6.29E-002 
HG-203 Not Detected --------- 2.93E-002 
I-131 Not Detected ... ... ... ... ... ... ... ... ... 4.52E-002 
IR-192 Not Detected ... ... ... ... ... ... ... ... ... 2.47E-002 
K-40 2.54E+OO1 3.68E+OOO 2.47E-OOl 
MN- 52 Not Detect.ed ... ... ... ... ... ... ... ... ... 6.57E-002 
MN-S4 Not. Detect.ed ... ... ... ... ... ... ... ... ... 3.50E-002 
MO-99 Not Detected ... ... ... ... ... ... ... ... ... 1.17E+000 
NA-22 Not. Det.ected --------- 4.60E-002 
NA-24 Not Det.ect.ed ... ... ... ... ... ... ... ... ... 5.87E+OOl 
!'-.I~_ c= Not Detected --------- 3.48E-00l ~ ~-

N:)- 147 Not Detec:ed --------- 2.79E-OOl 
KI-57 N'-'· -.J~ Detected ... ... ... ... ... ... ... ... ... 1.0SE+OOO 
?'J-1C3 No:. Det:ec~ed --------- 2.74E-002 
?.:i- :06 Not Detected ... ... ... ... ... ... ... ... ... 2.59E-OOl 
55-:'22 Not De:ected --------- 1.99E-OOl 
S:::-124 Not De:ected --------- 2.68E-002 
S=-:25 Not Detec:ed --------- 7.06E-002 
SI~- ::..3 Not Detec:ed - - - - - - - ... - 3.l3E-002 
S?-t:5 No: De:ec:ed --------- 3.27E-OG2 
,-,'" "':Q--_r".- __ L Not Detected - - - - - - - - - 1.46E-00l 
,":A-:63 Not Detected - - - - ... ... ... - - 3.6SE-001 
:':-99m No:. Detected --------- 3.l2E+OO6 
,.-.- -, ,..., ... Not Detected 3.83E-OOl _-'-L ...... .l. ---------:;c . ~ ~ 

.. .:.. ... ..:...:. j Not Detected --------- 6.35E-001 
;-68 No: Detect.ed --------- 2.59E-002 
Z~" - E 5 No: Detected --------- 9.90E-002 
ZR-95 Not Detected - - ... - - ... - ... ... S.47E-002 



Survey **: ________ _ 

Pace c: 
****************************************************;* *~~~~~~**~~yyyyyyyy 
* Sandia Nat.ional Laboratories '* 
* Radiation Protect.ion Sample Diagnostics Program [S06 Labo::-at.c=yj '* 
* 7 / 19 / 9 9 12: 3 0 : 22 PM y 

***************~*******'*W***************************** ****************** 

: Analyzed by: ..., ;:( f~ Reviewed by: &=t!/,,,,Jq:;f : 
*************** ****~ * *************************~*~rrr~~************,* 
Customer : BYRD/D. SALMI (6134/SMO) 
Customer Sample ID LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 90141126 

Samole Description 
Sample Quantity 
Samole Date/Time 
Accruire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD CG134 
1~000 Each -

11/01/90 12:00:00 PM 
7/19/99 12:20:09 PM 

LAB 0 1 
600 / 605 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detect.ed -------- .. 2.79E+003 
RA-226 Not Detected --------- S.13E+003 
?3-214 Not Detected .. ... .. ... .. .. ... .. .. 6.76E+OO2 
EI-214 Not Detected .. ... ... .. .. .. .. ... .. 6.39E+OO2 
PB-210 Not Detected .. .. ... .. .. .. .. .. .. 7.04E+OO4 

~H-232 Not Detected --------- 2.24E+OO3 
?..A- 22 B Not Detected --------- 2.SSE+OO3 
AC-228 Not Detect.ed .. .. .. .. ... .. ... .. .. 1.70E+OO3 
':'::-228 Not Detected - .. _------ 1.SOE+00S 
?~- 22.; No: Detected .. .. .. ... .. .. .. .. .. 1.02E+004 
?3-2:2 Not Det.ected --------- 1.06E+004 
3::-2l2 Not Detec:ed --------- 1.03E+OOS 
':':"-2GS Not Detected .. .. .. .. .. .. ... .. .. 2.19E+OO4 

:;-:::5 Not Detected --------- 1.39E+OO3 
7::-2.31 Not Detected .. .. .. .. ... .. .. .. .. 4.1SE+OO4 
P:' .. -231 Not DC"'~""~Q"; 

-'....-"-~-- --------- 1.3SE+OO4 
':"::-227 Not Detected --------- 2.31E+OO3 
FJ._-223 Not Detected --------- 1.00E+026 
ps- 219 Not Detected --------- 6.17E+OO3 -- -.. ..... Not Detected =-=-L __ --------- 1.40E+004 
':'::"'-2C7 Not Detected --------- 2.S4E+005 

A...~-24l 8.11E+004 1.40£+004 1.39E+003 
P:"1. 2 3 9 Not Detected --------- 2.3SE+006 
K::-237 Not. Detected -_ ... _----- 1.32E+OO3 
-~ 

/ . " Not. Detect.ed -~- -- ~ - - - ... ... - - - - 6.27E+002 
':"::-225 Not Detected --------- 1.10E+OO3 



[Summary Report) - Sample ID: : 90141126 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-52 
MN- 54 
M0-99 
NA-22 
N;'.- 24 
!G- 95 
~"D - :.. 47 
!\: - 57 

?,:7- :"06 
S=-:22 
S=-:24 
5:=-:25 
S:~-:l3 
S!=:-:5 

~~ .r.-_t..: 
~: - 9?m 

.... - .. - -I.:.. - .... .; .; 
Y-SE 

Activity 
(pCi/Each 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.74E+004 
Not Detected 
Not Detected 

6.95E+004 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not De::ec::ed 
Not ~e::ec::ed 
Not Detected 
Not Detected 
Not Detected 
No: De::ected 
No: Detected 
No: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not ::>etected 

::>etected 
Not ::>etected 
Not ::>etected 
Not ::>etected 
Not Detected 
Not Detected 
Net Detected 
Net Detected 
Not Detected 

2-sigma 
Error 

1.09E+004 

9.3SE+003 

Survey #: __________________________ _ 

Page 

MDA 
(pCi/Each 

3.43E+002 
1.24E+007 
7.66E+002 
3.28E+021 
S.18E+OOS 
1. OOE+026 
1.68E+009 
1.OOE+026 
3.09E+006 
1.07E+01S 
S.87E+OOS 
1.22E+016 
6.10E+002 
1.OOE+026 
S.71E+003 
3.22E+002 
8.28E+002 
3.0SE+003 
2.67E+003 
1.OOE+026 
4.11E+006 
1.OOE+026 
1.OOE+026 
2.79E+01S 
1.S6E+003 
1.OOE+026 
4.S8E+OOS 
1.00E+026 
2.11E+003 
1.00E+026 
1.00E+026 
1.00E+026 
1.00E+026 
1.00E+026 
1.19E+006 
1.00E+026 
2.48E+018 
1.OlE+004 
9.S0E+010 
2.27E+017 
2.64E+Ol1 
1.00E+026 
1.OOE+026 
1.00E+026 
1.OOE+026 
2.03E+Oll 
8.1SE+006 
S.39E+017 

of 



y*y*********************************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Progr~~ * 
* Quality Assurance Report * 
****************************************************** *****************~** 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

7/19/99 12:30:24 PM 
C:\GENIE2K\CAMFILES\LCS1.QAF 
KIC 
90141126 

1.00 Each 
11/01/90 12:00:00 PM 

7/19/99 12:20:09 PM 
600 seconds 
605 seconds 

Mean lS Error New Value < LU : SD : un : ! 
... -------- .. ----- ---- .. -- ..... -- - ...... _-----_ ....... 

AM-:241 ACTIVITY 

CS-137 Activity 

CO-60 Activity 

Flags Key: LU :: 

Reviewed by: 

SD 
UD:: 
ES 

8.499E-002 2.854E-003 

6.833E-002 1. 216E- 003 

7.611E-002 2.691E-003 

Boundary Test 
Sample Driven N-Sigma Test 
User Driven N-Siama Test 
Measurement Bias Test 

~f 
/ 

8.111E-002 

6.9S1E-002 

7.763E-002 < 

(Ab = 
(In = 
{In = 
(In ,., 

Above , 
Investigate, 
Investigate, 
Investigate, 

Be 
Ac 
Ac 
Ac 

= Belo, 
::: Actic 
= Actic 
= Actic 



T ••• TTT;TT •• ; •••••••••••••••••••••••••••••••••••••••••••••• T; •••••••••••• 
• Sandia National Laboratories • 
• Radiation Protection Sample Diagnostics Program r906 Labora=o=y) • 
• 7/14/99 4:37:32 PM • 
•••••••• T •••••••••••••••••• _ •••• _.TT ••••• _ •••••••••••••••• TT*TT*** ••• _.*. 

: Analyzed by: k~~1 Reviewed by: -llA, 1);-/1:;&1 : 
* ••• T.T*.**T**.~Tr~~ ••••••• * ••••••• *.;.;*.*;;.~;.~**T.*.~*.**.* •• 
CUstomer BYRD/SALMI (6134/SMO) 
CUstomer Sample ID 047266-001 
Lab Sample ID 90141701 

Samole Description 
Samole Quantity 
Samole Date/Time 
AcqUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments; 

SOIL MARINELLI SAMPLE 
796.000 gram 

7/13/99 10:04:00 AM 
7/14/99 2:57:16 PM 

LAB02 
6000 / 6003 seconds 

-_ •••• ;*_.*.- •• -***;;;***.;**;;;;;******************.*.* ••••• *.********** 

Nuclide Activity 
Name (pCi/gram 

-- ...... --- ..... -... _-- .. -.-
U-238 2.38£+000 
RA-226 Not Detected 
FE· 214 6.02£-001 
EI-214 5.26£-001 
PE-210 Not Det.ect.ed 

T:-! .. 232 9.87£-001 
'F..A- 228 8.72::> 001 
AC-228 8.55£-001 
,........ .. ~2"" ,;,,:;-.c,. 0 No:. De:.ected 
?..A-224 8.19£-001 
:3-2:2 e.~6£-OOl 
3:-2:2 8.32£-001 
:-:"'-205 7.42£-001 
... --.- 1.37£-001 l.' ... ..;::,;:; 
-;.: .. "';~, ... - -- - N""~ 

'"'~ De:.ec:.ed 
?A .. 23;. No:. Detected 
:-::-227 No:. Detected 
-,... -- .... Not D<=>'" t:>,... .. 0";; t'...n. - "".j ----1"..--
:?,..t.;- 219 N,.... ... 

I.J ... De:'ected 
:;3-211 Not: Det.ec:.ed 
:-L-207 Not DCl""c,... ... =.4 _ .... _ ...... '-_ ...... 

1-_"'1- 24.1. Not Detec:.ed 
P:; .. 239 No: De:ec:.ed 
1\:-237 Not: ~etect.ed 
:A-233 Not Det:ected 
72-229 No: Detec:ed 

2-siqrra MDA 
Error {pCi/gram 

.... -... ---- .. .. -.. .. .. ... -.. .. ... -
3.81£+000 6.14£-001 -------_ .. 5.36£-001 
1.26£-001 4.0B£-002 
1.02£-001 4.13£-002 ---- .. ---- 3.34£+001 

4.97£-001 1. 30£- 001 
2.81£-001 1.25£-001 
2.31£-001 7.47£-002 ---_ .... _-- 3.93£-001 
2.01£-001 5.11£-002 
1.48£-001 3.54£-002 
4.84£-001 2.69£-001 
9.89£-001 6.35E:-002 

6.55£-002 1.41£-001 
... ... - • - ... ... * - 1.69£ ... 000 
-_ ... _------ 1.22E+000 
... -- .. _-- ..... 3.44£-001 
..... - ... ----- 1.92£-001 
.. ------- ... 3.20£-001 
... - ...... ----- 7.22£-001 
--- ...... _--- 1.18£+001 

......................... 4.72£-001 ----- ..... -- 3. 84E ... 002 --- .. _-- ..... 2.60£-001 

... _------- 5.12£-002 

...... - ... ----- 2.33£-001 

Note: M;:-226 and U-235 gamma peaks 
interfere. Eitl1er isotope 
may be over-estimated. 



[Summary Report] - Sample ID: -: 90141701 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-152 
EU-154 
EU-15S 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-54 
MJ-99 
NA-22 
NA-24 
!-<'"3 - ? 5 
N:l-147 
K:-57 
Rl'f-1C3 
r.u-106 
53-122 
53-124 
53-125 
51\-113 
5R.-8S 
-:A-182 
-:;'.-183 
~:-99rn 
-::"'-201 
X=:-133 
Y-88 
ZN-65 
ZR.-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 

1.36E-00l 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

S.06E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.2SE ... 001 
Not. Detected 
Not Detected 
Not Detected 
Not Det.ect.ed 
Not. Detect.ed 
Not Det.ect.ed 
Not. Detect.ed 
Not Det.ect.ed 
No:. Detec:.ed 
Not. Det.ect.ed 
Not Det.ect.ed 
Not Det.ected 
Not. Detect.ed 
Not. Detect.ed 
Not. Det.ect.ed 
Not. Det.ect.ed 
Not. Detect.ed 
Not. Det.ected 
Not. Detect.ed 
Not. Det.ected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.0SE-OOl 

3.S6E-002 

3.14E ... 000 

MDA 
{pCi/gram 

3_37E-002 
3.11E-002 
4.17E-002 
1.2SE-001 
S.B1E-00l 
S.92E-002 
2.S8E-002 
4.66E-002 
2.09E-OOl 
3.07E-002 
2.78E-002 
2.94E-002 
3.31E-002 
2.10E-00l 
3.54E-002 
2.14E-002 
S.30E-002 
1.63E-00l 
1.29E-00l 
6.44E-002 
9.46E-002 
2.79E-002 
2.S7E-002 
2.37E-002 
1. 96E- 001 
2.S6E-002 
3.02E-002 
2.79E-001 
3.70E-002 
1.12E-001 
1.90E-001 
1.83E-OOl 
4.10E-002 
2.S2E-002 
2.21E-00l 
4.68E-002 
2.S9E-002 
6.90E-002 
3.20E-002 
3.16E-002 
1. 3 7E- 001 
4.7SE-00l 
7.6SE-00l 
2.1SE-00l 
1.93E-00l 
2.4SE-002 
9.30E-002 
4.80E-002 



•••••••••••••••••••••••••••••••••• * •••••••••••• ***.*.*************.****** 
• Sandia Nacional Laboratories * 
• Radiation Protection Sample Diagnoscics Program [806 Labo=a~o=y] • 
* 7/14/99 6:19:20 PM • 
***.*.* •••••• * •••••• * •• *.*******.* •• *.*.***.* •• *.***.***.***************. 

: Analyzed by: k..J,Af? Reviewed bY:~7Jt.rlq'4 : 
**.**.********~*1~~~.*****.*******************~*~**,~~********* ••• 
Customer : BYRD/SALMI (6134/SMO) 
Customer Sample ID 047269-001 
Lab Sample ID 90141702 

Sample Description 
Sample Quantity 
Sam~le Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

SOIL MARINELLI SAMPLE 
894.000 gram 

7/13/99 10:10:00 &~ 
7/14/99 4:39:05 PM 

LAB 0 2 
6000 / 6004 seconds 

Conunents: 
*******************************************************************.***** 

Nuclide Activicy 2-sign-a MDA 
Name (pei/gram ) Error (pCi/gram .... _---- -_ ..... --_ ... _-- ---_ .......... --- -----------

U-238 Not Detected --------- 7.45E-00l 
RA-226 1. 96'£+000 7.88E-00l 5.05'£-001 
PB-214 4.83'£-001 1.07E-OOl 3.89'£-002 
BI-214 4.39E-00l 1. 02::':- 001 3.79'£-002 
PB-210 Not Detected -------- .. 3.05'£+001 

7H-232 7.53E-00l 3.75E-OOl 1.14'£-001 
F,.A- 22 8 8.16E-001 2.9SE:-00l 1.32'£-001 
AC-228 7.44E-00l 1.98E-00l 7.S9E-002 
':':-:-228 5.7:E-00l 4.44E-00l 3.78E-00l 
?,.A- 224 8.14E-00l 1. S7E- 001 4.28E-002 
PB-212 7.54E-001 1.37'£-001 3.22'£-002 
B1-212 8.63E-00l S.81E-00l 2.55E-00l 
':'L-208 6.57E-001 1. 54E- 001 5.75'£-002 
..... -. -- No: l ... "'"".!.::- Detected .. .. .. . - . -- .... 1. 9 BE- 001 
:-ri - 231 Not Detected ....... - ... - ...... - 1.56E+000 
::A-231 Not Detected --- ... _- ......... 1.11E+000 
TH-227 Not Detected ... .... - ---- - ... 3.07E-00l 
RA-223 Not Detected _ ...... _- ...... _- 1.83E-001 
RN-219 No: Detected -_ ... _-- ........... 3.07E-00l 
PB-211 Not Detected ... _-_ .. _--- 6.74E-OOl 
':':"-207 Not Detected ..... - - .......... - 1.13E+00l 

A.f..1-2~1 Not De:ected --- ..... - ......... 4.36E-00l 
:;;U·2.39 No: Detected .... _-----_ .. 3.72E+002 _ ~ 
K:?-237 6.~7! .. :te: .... --- ~ ~- 2 _ 87E- 001 NcT])8icaef) ~ /':. 
?A-233 Not De:ected . __ ....... __ ...... 4.81E-002 
:-rl- 229 Not Detected -_ ...... _- ..... - 2.J,9E-001 

Note: R2-22S 2nd U-235 aamma Deaks 
interlere. Either isotope . 
may be over-estimated. 



[summary Repor~) - Sample ID: : 90141702 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-59 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-1S4 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-S2 
MN-54 
MD-99 
NA-22 
NA-24 
!'-<'"3 - 95 
N:)-1~7 
NI-57 
r,~';-103 

RU-I06 
53-122 
S3-12~ 
S3-125 
SN-ll3 
SR.-aS 
TA-182 
':'A-183 

,7C - 99rn 
TL-201 
Y.E:-133 
Y-88 
ZN-fS 
ZR-9S 

Ac~ivity 
(pCi/gram ) 

Not Detected 
No~ Detected 
No~ Detected 
Not De~ec~ed 
No~ Detec~ed 
No~ Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.73E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.46E~OOl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

• _'-_ 11"'\""-
_I e:e:: ceLl 

No:. Detec:ed 
N:>t Detected 
N:>t Detecte::J 
Not Detected 
Net Detected 
Not Detected 
Not Det.ected 
Not Det.ect.ed 
Not. Det.ect.ed 
Not. Detected 
N:>t Detected 
Not Detected 
Not Det.ected 
Not Det.ected 
Not Det.ected 
Not Detected 
Not Det.ect.ed 

2-simna 
Error 

4.S9E-002 

3.36E~000 

.... -,.- ,..,,,..-,,!lee eeL 

MDA 
(pCi/gram 

3.09E-002 
2.77E-002 
3.7SE-002 
2.05E-00l 
9.74E-00l 
7.65E-002 
2.35E-002 
4.44E-002 
1. 96E- 001 
2.77E-002 
2.61E-002 
2.61E-002 
3.07E-002 
1.92E-00l 
3.1SE-002 
1.92E-002 
7.S3E-002 
1.49E-00l 
1.23E-00l 
6.30E-002 
9.16E-002 
2.54E-002 
2.39E-002 
2.21E-002 
1. SSE- 001 
2.B4E-002 
1. 43E- 002 
2.56E-00l 
3.63E-002 
1.16E- 001 YLr:- 'LI ...A~ 
6 .16E- 002 M~,...,.. -f11'".;)1.,; 
1. 72E- 001 
7.20E-002 
2.27E-002 
2.36E-00l 
4.3SE-002 
2.36E-002 
6.48E-002 
2.97E-002 
2.94E-002 
1. 25E- 001 
4.44E-001 
S.54E-001 
2.09E-001 
1. SOE- 001 
1.96E-002 
B.22E-002 
4.63E-002 



**;;**;;*****************************************************,,********** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Labo=a~e=yJ * 
* 7/14/99 8:01:08 PM * 
************************************************************************* 

: Analyzed by: f/~-A, Af1 Reviewed by: ~ 7' 1'5'"'Jqq : 
**************~~~i~;************ ••• * •• * •• *.***~* J~*'***.* ••• *.** 
CUstomer BYRD/SAh~ (6134/SMO) 
CUstomer Samole ID 047273-001 
Lab Sample ID 90141703 

Samole Description 
Sample Quantity 
Sample Date/Time 
Accruire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

SOIL MARINELLI SAMPLE 
828.000 gram 

7/13/99 10:30:00 AM 
7/14/99 6:20:54 PM 

LA.E02 
6000 / 6003 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

., .............. -
U-23e 
RA-226 
?3-214 
E!-214 
P3-210 

Trl- 232 
?..A- 22 8 
AC-228 
7:-': - 228 
RA-224 
PB-2:2 
3:-212 
':':"-208 

.... -...,-
l)·~,j~ 

':-:-:-231 
?A-231 
':'::-227 
-.,.. -..... -
!'......,. - .(. L':' 

?_?.i- 219 . 
?3-211 
':':"-207 

;:.-~- 2.; 1 
~:;-239 
!\~-237 
~A-233 
':'2-229 

Activity 2-siqrna MDA 
(pei/gram Error (pCi/gram 
.................... _-- _ ... --- ... ---- ... .. .. - ... .. .. .. ... ... .. 

Not Detected --- ... _-- ... 7.35E-001 
1.69E+000 8.54E-001 4.51E-001 
5.97E-001 1.26E-001 4.22E-002 
5.55E-00l 3.21E-00l 3.9SE-002 

Not Detected --------- 3.33E+00l 

Not Detected ----- ....... - 1.22E-001 
1.04E+00O 3.16E-001 1.lSE-00l 
8.95E:-00l 6.86E-001 7.60E-002 
7.03E-001 6.28E-00l 4.26E-00l 
9.62E-00l 2.31E-001 5.16E-002 
8.86E-00l 1.59£-001 3.34E-002 

Not De:.ected ......... __ ..... _- 2.53E-00l 
7.94E:-0O1 1. 49£- 001 5.91E-002 

2.12E-00l 1.70E-001 2.15£-001 
Not Detected .... --- .............. 1.64£+000 
Not. Det.ect.ed -- ...... _---- 1.22E+000 
No,: Detected .. - ........... - ...... 3.42E-001 
Not Detected ..... -......... - ...... 1. 92E- 001 
Not Detect.ed --------- 3.16E-001 
Not Det.ect.ed .-------- 7.11E-00l 
Not Detected .---.- .... - 1.19E+00l 

Net Detected --- ..... -_ ...... 4.56E-00l 
Not Det.ect.ed _ .. --_.- ... 3.78E+002 
Not Detect.ed ... --- .... _-- 2.41E-00l 
Not Det.ected ......... _--_.- 5.13E-002 
Not Detect.ed ------- ... - 2.30E-OOl 

Note: Ra-225 and U-235 gamma peaks 
imerie:e. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 90141703 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
r-."3- 95 
},':) - 147 
NI-S7 
RU-103 
RU-106 
53-122 
53-124 
53-125 
5N-113 
5R-85 
7A-182 
"::A-183 
TC-99rn 
"::~-201 
XE-133 
Y-88 
ZN-65 
Z?· ~ 5 

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 

2.22E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 

2.19E+OOl 
Not Detected 
Not Detect.ed 
Not Detect.ed 
Not Detected 
Not. Detected 
Not Detected 
Not Detected 
Not Detect.ed 
Not. Detected 
Not Detect.ed 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detect.ed 
Not. Detected 
Not Detected 
Not Detect.ed 
Not Detect.ed 
Not Detect.ed 
Not. Detected 
Not Detect.ed 
Not Detect.ed 
Not Detected 

2-siqrna 
Error 

3.41E-003 

3.01E ... OOO 

MDA 
(pCi/gram 

3.3BE-002 
2.74E-002 
4.14E-002 
1.24E-OOl 
8.20E-OOl 
S.S6E-002 
2.4BE-002 
4.76E-002 
2.06E-OOl 
2.BSE-002 
2.67E-002 
2.S3E-002 
3.19E-002 
1.94E-00l 
3.S6E-002 
1. 9SE- 002 
S.OSE-002 
1. 62E- 001 
1. 2 BE- 001 
6.19E-002 
9.47E-002 
2.77E-002 
2.S0E-002 
2.27E-002 
1. 86E- 001 
2.91E-002 
2.S7E-002 
2.67E-00l 
3.4 8E- 002 
1.27E-00l 
1. 94E- 001 
1.77E-001 
4 .41E- 002 
2.32E-002 
2.4SE-OOl 
4.64E-002 
2.S3E-002 
6.S7E-002 
3.16E-002 
3.1SE-002 
1.2SE-OOl 
4.71E-00l 
1.0SE+OOO 
2.26E-001 
1.98E-OOl 
2.08E-002 
8.64E-002 
4.69E-002 



..................•....................•..•..•........................ ~ .. 
• Sandia National Laboratories • 
• Radiation Protection Sample Diagnostics Program [806 Labc=a:.cry] ~ 
• 7/14/99 9:42:54 PM .. 
...................................................................... *~ .. ~ 

: Analyzed by: rM::-,Jr,{~ Reviewed by: ~~-;j)~/co : 
*** •••• ** •••• *~\~J~~.** ••••• *.* ••• * •• **.* •• * •• ~.! i •• Ji*~* ....... ~ .. * 
CUstomer EYRD/S~ (6134/SMO) 
Customer Samole ID 047277-001 
Lab Sample ID 90141704 

Samole Description 
Samole Quantity 
Samole Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

SOIL MARINELLI SAMPLE 
823.000 gram 

7/13/99 10:50:00 AM 
7/14/99 6:02:41 PM 

L.A.B02 
6000 / 6003 seconds 

*.* ................ * .. **.*.***** •• * •• * ... ** .. * •• * ••••• *.* •••• * •••• * ..... * ....... * •• 

Nuclide Activity 
Name (pCi/gram ----_ .... - . ------ ...... -

U-23S 2.S1E+00{) 
P..A- 226 2.04:£+000 
P3-214 6.68E-00l 
::1-214 5.39E-OOl 
P3-210 Not Detected 

TH-232 9.25E-OOl 
?..A- 228 9.0SE-00l 
AC-226 8. 68E:' 001 
':'"H-228 N:>t: De:.ected 
RA-224 7.61E-00l 
?3·2~2 8.33E-001 
EI-212 8.42E-00l 
7:'-205 7.S5E-OOl 

U .. 23S 1.31E-001 
71-: .. 221 N:>: Detected 
-.,. --. ... 
:'h-~.:!~ Not Detected 
7::-227 N:>t Det.ected 
F.A-223 N"''' .... '- Detected 
'RN-219 N"''' ... ~ Detec'=.ed 
P3-211 Noe: Detect.ed 
7:'-207 Not Detected 

J..!~- 241 Not. De'=.ected 
?U-2.39 Not Detected 
N- ---~ ... ~~ I Not Detected 
?A-233 Not Detected 
~:--!-229 Not Detected 

2-sigma MDA 
Er=or (pCi/gram .- .... -- .. -_ . .. - .. .. .. .. --- .... -

3.26E+OOO 6.19E-001 
8.00E-00l 4.93E-00l 
1.28E-001 4.06:£-002 
1. 06E- 001 3.81E-002 --- ... _--. 3.37E+00l 

4.76E-OOl 1. 21E-OOl 
2.81E-00l 1.24E-00l 
2.13£-001 7.06E-002 
... -..... - .............. 3.67E-001 
1.8SE-00l 5.37E-002 
1.45E-001 3.41E-002 
4.56£-001 2.53E-00l 
9.3iE-001 6.47E-002 

1.62E-001 2. 06E:- 001 
_ ..... ----- ... 1.66E+000 
-------""- 1.19E+000 
........... -........... 3.32E-00l 
- ... _-- ... --- 2.01E-00l 
... - ...... - ... -- . 3.17E-00l 
...... - "" -- ..... - 7.15E-00l 
- ... -_ ..... -- .. 1.13E+OOl 

... - ...... "" - ...... - 4.59E-00l - ... - ... - ~ .......... 3.73E+002 
---.- ... --- 2.58E-00l 
....... - ......... 4.88E-002 
...... ------- 2.28E-00l 

Note: Ra-225 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[summary Report] - Sample ID: : 90141704 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
Ew-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
!R-192 
K- 40 
MN· 52 
MN-54 
MO·99 
NA-22 
NA·24 
!\:;l·95 
r-..-=-·147 
N:-57 _ ...... ,.. .... 
r ....... ' - _ 1".0':; 

r.7J- :06 
S3-1:22 
53 .. :24 
S?-125 
SN·ll3 
S?- E 5 
~A-:82 
~A"lB3 
~:-?9m 
~:'-201 
X:::·133 
Y-38 
,.,.,. .. ,.-
.... , - t:; :I 

Z? - S 5 

Activity 
(pCi/gram ) 

Not. Detect.ed 
Not. Det.ected 
Not Detected 
Not Detected 
Not. Detected 
Not Detected 
Not Detected 
Not. Det.ected 
Not Detect.ed 
Not. Detected· 
Not. Det.ect.ed 
Not. Detected 
Not. Detected 
Not Det.ect.ed 
Not. Det.ected 

2.32E-002 
Not Detected 
Not. Detected 
Not. Det.ect.ed 
Not. Detected 
Not: Detected 
Not Detected 
Not Detected 
Not Detected 

1.B2E+00l 
Not Detected 
Not Detec:e~ 
Not Detected 
No~ ~etected 
Not Detected 
Not. Detected 
Not Detected 
No: De~ecte~ 
No: Detect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not. Detected 
Not Detected 
Not Det.ected 
Not Detect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ected 
Not Detect.ed 

2-sioma 
Error 

3.19E-002 

2.51E+000 

MDA 
(pCi/gram 

3.:5E-002 
2.-1E-002 
4.12E-002 
2.09E-00l 
1.19E+OOO 
9.11E-002 
2.53E-002 
4.55E-002 
2.07E-00l 
2.94E-002 
2.71E-002 
2.70E-002 
3.19E-002 
1.90E-00l 
3.48E-002 
1.79E-002 
8.17E-002 
1.50E-00l 
1.27E-00l 
S.88E-002 
9.53E-002 
2.70E-002 
2.56E-002 
2.21E-002 
1.B7E-00l 
2.97E-002 
1. 66E- 002 
2.77E-00l 
3.29E-002 
1. 20E- 001 
1. 90E- 001 
1. 68E- 001 
7.92E-002 
2.28E-002 
2.38E-00l 
4.71E-002 
2.S1E-002 
6.68E-002 
3.11E-002 
3.16E-002 
1.27E-00l 
4.73E-00l 
1.23E+000 
2.27E-00l 
2.01E-00l 
1.86E-002 
8.66E-002 
4.65E-002 



Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Labc=a~c=yJ 

7/14/99 11:24:41 PM 

Sample Description 
Sample Quantity 
SamDle Date/Time 
ACcrUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

SOIL MARINELLI SAMPLE 
S89.000 gram 

7/13/99 1:15:00 PM 
7/14/99 9:44:27 PM 

lAB02 
6000 / 6004 seconds 

TTTTTTTTTTTTT*****************************************************TT*TTTT 

Nuclide Activity 
Name (pCi/gram 

------- ----------. 
U-238 4.28E+000 
P.A-226 3.20E+000 
P3-214 Not Detected 
=I-214 5.66E-00l 
P3-210 Not Detec~ed 

T:-:-232 Not Detected 
P.A· 228 8.72E-00l 
AC-228 8.96E-00l 
T:-: - 22 8 9.30E-00l 
P.A-224 9.32E-00l 
P3-212 8.30E-00l 
=::-2::'2 Not Detected 
:-:"-208 7.63£-001 

:;-::35 1.06E-001 
:-~'231 Not Det.ect.ed 
PA-231 Not. Det.ect.ed 
:-:-:-227 Not. De~ected 
;;.:;:..-223 Net Det.ected 
?_~. 219 Net Det.ected 
P3-2:"1 Not Det.ected 
TL-207 Not Detected 

;.-~. 2·C Not Detect.ed 
PU-23S Net Det.ect.ed 
KP'237 Not. Det.ect.ed 
:;;'.-233 Not Detect.ed 
I""!""~- ..... ..,o _ .... L_., Not Det.ect.ed 

2-sigma MDA 
Error (pCi/gram ---------- ---------- .. 

3.42E+000 6.21E-00l 
3.18E+000 5.25E-00l --------- 3.99E-002 
1.13E- 001 3.70E-002 --------- 3.28E+00l 

--------- 1.20E-00l 
2.7SE-00l 1. 23E- 001 
2.17£-001 7.14E-002 
5.78£-001 4.19E-00l 
2.23E-00l 4.57E-002 
3.84E-00l 3.38£-002 
.. .. .. - .. .. - .. .. 2.46£-001 
1.79£-001 5.91E-002 

1.66E-00l 2.13£-001 
--------- 1.71£+000 
--------- 1.19E+000 -.. .. .. .. .. .. .. .. 3.25£-001 
.. .. .. .. .. .. .. .. .. 2.00£-001 
.. .. .. .. .. .. .. .. .. 3.09E-00l 
.. .. .. .. .. .. .. .. .. 7.02E-00l 
.. .. .. .. .. .. .. .. .. 1.06£+001 

--------- 4.66£-001 
.. .. .. .. .. .. .. .. .. 3.86E+002 
--------- 2.69E-00l 
--------- 4.76E-002 
--------- 2.34E-00l 

No~::: ~a-225 and U-235 gamma peaks 
Intertere. Either isotope 
may be over-estimated. 



[summary Report] - Sample !D: 90141705 

Nuclide 
Name 

AG-I08m 
AG-II0m 
BA-133 
BE-7 
CD-I09 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-152 
EU-154 
EU-1SS 
FE-59 
G:J-153 
BG-203 
1-131 
1R-192 
K- 40 
MN-52 
MN-54 
MJ-99 
KA-22 
!,A- 24 
K~-95 
ro- 147 
K:-57 
:;.rJ-1C3 
R\.7-:"06 
S3 .. 122 
S3-124 
S3-125 
c:". , .. .., 
-" - .... ~.:I .... - ,....-
':::::r .. -c;' 
:-;'.-182 
:-A-183 
:-c- ~9:n 
:-:=";-2Cl 
):::: - ::.:: 3 
":'. 58 

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

Activi~y 
(pCi/gram ) 

Not Detected 
Not Detec~ed 
Not Detected 
Not Detected 
Not Detected 
No~ Detected 
Not Detec~ed 
Not Detec~ed 
No~ Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.23E-002 
Not Detec~ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.13E+00l 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not De':.ec':.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 

2-sic:nna 
Error 

2.92E+000 

MDA 
(pCi/gram 

3.11::-002 
3.24E-002 
3.9SE-002 
2.06E-OOl 
9.13E-00l 
8.56E-002 
2.S4E-002 
4.74E-002 
2.05::-001 
2.69E-002 
2.73E-002 
2.64E-002 
3.08E-002 
1.97E-00l 
3.40E-002 
1.8SE-002 
8.17E-002 
1.47E-001 
1.28E-001 
6.06E-002 
9.67E-002 
2.65E-002 
2.61::-002 
2.21::-002 
1.71E-OOl 
2.96E-002 
2.84E-002 
2.76E-00l 
3.54E-002 
1.16::- 001 
1.86E-00l 
1.S0E-00l 
7.33E-002 
2.36E-002 
2.32E-001 
4.58E-002 
2.47::-002 
6.S3E-002 
3.13E-002 
3.02E-002 
1. 25E- 001 
4.S1E-00l 
1.14E+000 
2.26E-00l 
2.02E-001 
1.95E-002 
S.47E-002 
4.74E-002 



. 
•• ** •••••• * •• *.* ••••••••••••••• * ••••••••••••••••••••••••• ***.*******.**** 
• Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [806 Labo~a~o=y] * 
* 7/1S/99 1:06:28 AM * 
*********** ••• ******* •• ****.**** ••• **.**.** ••• * •• * •• *.*****.***********--

: Analyzed by: k....JI6/;q Reviewed bv: \ KJ..A -, 1,;-1 qa : 
*****.*******.iif7'~~*****'****"**"*"*"'*"'*~**~**- i*,,*****.** 
CUstomer BYRD/S~ (6134/SMO) 
CUstomer Sample ID 047291-001 
Lab Sample ID 90141706 

Sample Descr~ption 
Sample Quant:l.ty 
Sample Date/Time 
AcqUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

SOIL MARINELLI SAMPLE 
646.000 gram 

7/13/99 1:30:00 PM 
7/14/99 11:26:14 PM 

LA.302 
6000 / 6004 seconds 

****.t* ••••••• *.***.******.*** •••• ******** ••••••••••••• ****.**.**.******* 

Nuclide Activity 
Name (pCi/gram 

------ .. ..._-_ ......... ---
U-23B 3.60E+000 
RA-226 Not Detected 
P3-214 6.37£-001 
3!-214 6.39E-00l 
P.3-210 Not Detected 

TH-232 9.02E-00l 
F.A- 22 8 6.90£-001 
AC-228 9.67£-001 
7H·228 B.SSE-OOl 
?.A- 224 9.6'1£-001 
P.3-212 Not. Detected 
:!-212 8.93E-001 
7L-208 8.01E-OOl 

... - .... - Not Det.ected U'" ,.. .. ----'::-! - 23::.. No: Detected 
:::A-231 Not Detected 
7:-: - 227 Not Detected 
F.A- 223 Not Detected 
?J .. - 2~9 Not:. Det:.ect:.ed 
?3-211 Not:. Det.ecteo 
:-:"'-207 Not Detect.ed 

A.~-:2 t, 1 Not. Detect.ed 
':)" - - ... Q 
-..,) ~- ~ Not De:.ected 
N?-237 N""" ""~ Detected 
?A-233 Not. Detected 
7:~- 229 Not Detected 

2-sigma MDA 
Error (pei/gram 

---------- ... ---------
1_99£+000 6.1SE-001 
-- .. -----. 4.6SE-001 
1. 28£· 001 4.08E-002 
1. 33£- 001 3.96E-002 
... - ... ... ... ... ... .. ... 3.40E+001 

6.01£-001 1.34E-001 
2.99£-001 1.31£-001 
1.72£-001 7.76£-002 
5.96£-001 4.47£-001 
2.30£-001 5.30£-002 
--------. 3.57£-002 
4.47E-001 2.SSE-001 
1.72E-001 5.97£-002 

-------- .. 2.17£-001 
- ... -- .. _--- 1.70£+000 
-.- ... _ ....... - 1.26£+000 - ... ... . ... -... .. ... 3.45E-001 
-----_._ .. 2.03E-001 -..... - ... - ... - .. 3.16E-001 
..... --- ... - ... - 7.11E-001 
........ ------ 1.16E+OO1 

---- ... _--- 4.64E-001 
- .. _--_ .. _- 4.03£+002 
-.------- 3.09E-OOl 
-------- .. 5.04£-002 --_ .... __ .. _- 2.40E-001 

Note: ~a-226 and U-235 gamma pe3Ks 
interfere. Eitner isot~;)e 
may be over-estlmatad. 



[Summary Report] - Sample ID: : 90141706 

Nuclide Activity 2-siarna MDA 
Name (pCi/gram Error (pCi/gram 

------. . ---. ----- -------- -- ----------
AG-108m Not Detected ---- -- --- 3.31E-002 
AG-llOm Not Detected --------- 3.3SE-002 
BA-133 Not Detected ------ --- 4.26E-002 
BE-7 Not Detected --- - ----- 2.14E-OOl 
CD-109 2.63£1000 :.,,7:,006 1. OSE+OOO IIdr ~.p:;-1f;/)-Jr:i 
CD-llS Not Detected --------- 9.1SE-002 
CE-139 Not Detected ------ --- 2.S7E-002 
CE-141 Not Detected .-------. 4.S1E-002 
CE-144 Not Detected --------- 2.16E-OOl 
CO-56 Not Detected --------- 2.S4E-002 
CO-57 Not Detected --------- 2.S0E-002 
CO-58 Not Detected --------- 2.79E-002 
CO-60 Not Detected -----.--- 3.16E-002 
CR-51 Not Detected --------. 2.07E-00l 
CS-134 Not Detected ---- ----- 3.64E-002 
CS-137 7.83E-002 2.40E-002 1. 94E- 002 
EU-1S2 Not Detected --------- S.SOE-002 
EU-154 Not Detected --------- 1. SSE- 001 
EU-15S Not Detected --------- 1. 33E- 001 
FE-59 Not Detected --------- 6.09E-002 
GD-153 Not Detected ---.. - - --- 9.74E-002 
HG-203 Not Detected --------- 2.S6E-002 
I-131 Not Detected --------- 2.63E-002 
!R-192 Not Det.ected .- .. ------ 2.37E-002 
K-40 2.02E~OOl 2.77E~OOO 1.91E-OOl 
MN-52 Not. Detected -.. .. .. - .. .. .. - 2.SSE-002 
MN-S4 N:lt. Det.ected --------- 3.10E-002 
M8-99 N:lt. Detected --------- 2.84E-OOl 
NA-22 N:lt. Detect.ed .. .. .. .. .. .. .. ... - 3.S2E-002 
NA-24 N:lt. Det.ected --------- 1.36E-00l 
1\-:::' .. 0 :. 
~ --' N:lt. Detected .. .. .. .. .. .. .. .. ~ 1.98E-001 

ID-147 N:lt. Detected .. .. .. .. .. .. .. .. - 1. 84E- 001 
N:-57 N:l:' Detected -------- .. 8.02E-002 
?'"J-103 N:l:' Det.ected .. .. .. .. .. .. .. .. .. 2.44E-002 
?U-105 N---..,1'- Det.ected --------- 2.40E-001 
53-122 N:lt Detected --------- 4.8BE-002 
53-124 Not Det.ected .. .. .. .. .. .. .. .. .. 2.S3E-002 
53-125 N:lt Detected .. .. .. .. .. .. ... .. - 7.13E-002 
SN-113 N:l~ Detected .. - - - .. - .. .. .. 3.24E-002 
Si{-25 Not Detected --------- 3.16E-002 
-::;"-182 Not Detected - .. .. .. .. .. - .. .. 1. 29E- 001 
-::;'.-123 Not Detected .. .. - .. - .. .. .. .. 4.B3E-001 
'TC-99m N:lt Detected - .. .. .. .. .. .. .. .. 1.40E+OOO 
-:::- 2 0::. Not. Detected - .. .. .. .. - .. .. .. 2.3SE-001 
X:::-133 Not Detected .. - .. .. .. .. .. .. .. 2.10E-00l 
Y-88 Not Det.ected -----_ .. -- 2.17E-002 
Z!~ .. f 5 Not Detect.ed .. .. .. .. .. .. .. .. - 8.S3E-002 -- ..... - Not Det.ected 4.77E-002 ~:-.. -;:::> .. .. .. .. .. .. .. .. .. 



*************;;;**** ••••••••••••• ******** •• **.* •• **.********************* 
; Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [806 Labora~c=y) * 
* 7/15/99 2:49:14 AM .. 
**** •• *******.* ••• ** ••••••• * •• ****.*;********* •• ********************* .. * .... 

: Analyzed by' /v...JIA'11 Reviewed by: ~.Al ".-It;1Cj : 
****.********~*lW~~ •• *.* •••• *.**************~**I*~J~******* .... * .. 
CUstomer EYRD/SAL.f..!I (6134/SMO) 
CUstomer Sample ID 047298-001 
Lab Sample ID 90141707 

SamDle Description 
Samole Quantity 
Samole Date/Time 
ACaUire Start Date/Time 
Decector Name 
Elapsed Live/Real Time 

Comments: 

SOIL MARINELLI SAMPLE 
903.000 gram 

7/13/99 1:50:00 PM 
7/15/99 1:08:00 kf..! 

LAB02 
6000 / 6004 seconds 

.. ************************************************************************ 

Nuclide Activity 
Na."ne (pCi/gram 

_ .. _---- ............ _---- .. 
U-238 Not De~ected 
RA-226 Not Detected 
P3-214 5.S5E-00l 
31-214 5.02E-001 
::3-210 Not Detected 

'rF.-232 7.94£-001 
?.A-228 No: Detec~ed 
AC-228 8.11:::' 001 
':'3-228 9.36::::'001 
?.A- 224 8.22£-001 
?:=-2:1.2 7.88£-001 
=I-212 9.50£-001 
7L-208 7.11E-001 

U .. 2~5 8.46E-002 
::~- 231 Not Detected 
:;::A-231 Not Det:ected 
73-227 Not Det.ected 
?.A-223 Not Detected 
r..~-219 Not Detected 
?3-211 N"'''' u ... Detected 
:-:'-207 Not Detected 

;'_~-24: Not De:ec:.ed 
?:1-239 Not Detected 
:\? - 237 Not Detected 
:A .. 233 Not Detected 
::~- 229 Not Detected 

2-sigma MDA 
Error (pCi/gram ----_ .. _--- -------------------. 5.98E-001 ---_ .... _- ... 4.61E-OOl 

1.15E- 001 3.86E-002 
1. 07:::- 001 3.61£-002 
--- ... ----- 3.04£+001 

3.88£-001 1.26E-00l 
... - .. -... ---- 1.34£-001 
1.56£-001 7.30£-002 
2.51£-001 4.24£-001 
1. 99£- 001 5.19£-002 
8.96£-001 3.30£-002 
5.05£-001 2.29E-001 
1. 27E- 001 5.73£-002 

1.56E-001 1.98£-001 .. _- ... -- ...... - 1.59£+000 
........... -- ... _- 1.16£+000 
.... - .. - .. - ..... 3.12£-001 
....................... 1.86E-001 
...... _---_ ...... 2.96£-001 
--------- 6.71£-001 
--_ ... ----- 1.06£+001 

*--_ ... _ ... _- 4.38£-001 -------_. 3.70£+002 
... --- ...... _- ... 3.35£-001 -- ........... --- 4.81E-002 -- ........ _--- 2.20E-001 

Note: Ra-22S and U-235 gamma p~2ks 
interfere. Either isotope 
may be over-estimated. 



[summary Report] - Sample ID: : 90141707 

Nuclide 
Name 

AG-108rn 
AG-110rn 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-155 
FE-59 
GD-153 
HG-203 
!-131 
IR-192 
K-40 
MN· 52 
MN-S4 
M~-99 
NA·22 
KA·24 
!\'"3. 95 
N~-147 
KI·57 
R:J·1C3 
?:J·105 

" --~= ... .;.~~ 
.s:;"12~ 
53 .. 125 
SN-113 
SR ... es 
-':;"·162 
-':;"·163 
~- c,.. • __ '"'_=,m 
~:: .. 2 C::' 
) "-;:- . , .... 

... - - --' 

Y-83 
ZN·fS 

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 

4.46E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.15E~OOl 
Not Detected 
Not Detected 
Not Detected 
Not Detecte::i 
Not Detected 
Not Detecte::i 
N:lt Detecte:j 
Not Detected 
Not Detected 
N:lt Detected 
No:. De:.ectej 
N:lt Detecte::i 
Not Detecte::i 
Not Detecte::i 
Not Detected 
Not Detecte::i 
N:lt Detecte::i 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ecte::i 
Not. Detected 

2-sigrna 
Error 

3.83E-002 

2.99E~000 

MDA 
(pCi/gram 

2.99E-002 
2.89E-002 
3.88E-002 
2.0SE-001 
8.79E-00l 
8.62E-002 
2.37E-002 
4.36E-002 
2.02E-00l 
2.83E-002 
2.S7E-002 
2.6SE-002 
3.01E-002 
1. 86E- 001 
3.26E-002 
1.8SE-002 
7.69E-002 
1.4SE-00l 
1. 24E- 001 
S.70E-002 
9.2SE-002 
2.62E-002 
2.S7E-002 
2.20E-002 
1.91E-001 
2.S3E-002 
2.76E-002 
2.S2E-001 
3.SSE-002 
1.31E:-001 
1. 82E- 001 
1.74E-00l 
7.79E-002 
2.30E-002 
2.29E-001 
4.6SE-002 
2.3SE-002 
6.38E-002 
3.09E-002 
2.89E-002 
1.21E-001 
4.62E-OOl 
1.SOE+OOO 
2.19E-OOl 
1.94E-001 
1.72E-002 
S.10E-002 
4.S1E-002 



------------_ ••••••••••••••••••••••••••••••• * •••••• - •• *.* •••••••••••••••• 
.. Sandia National Laboratories .. 
• Radiation Protection Sample Diagnostics Program [S06 Labc=a~==~yJ • 
.. 7/15/99 9:41:28 AM ... 
................. ~ .. * .... * ....... *** .. * .. ** .... * ... * .... ****.*.* •• * .......................... ... 

: Analyzed by:-:M"jp,1} Reviewed by:~ 1l'~lq{) : 
•••• ** •••• _*... *;J~;{!**_ ..... ****_**_*_***. __ .**.~*** _. ~~****_*****. 
Customer : BYRD/S~~ (6134/SMO) 
Customer Samole ID 047300-109 
Lab Sample ID 90141708 

Sample Descr~ption 
Sample Quantlty 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

WATER MARINELLI SAMPLE 
500.000 mL 

7/13/99 9:25:00 AM 
7/15/99 2:49:47 AM 

LAB 02 
6000 / 6001 seconds 

*****.* .. _****.***-*----***_ .. *-* ••• ******--*.*.*.*****.* •• **.**.***** •• *.* 

Nuclide Activity 2-sign-a MDA 
Name (pCi/mL Error (pCi/mL 

... -............ ... _ ... __ ................ ... _-------- ---- .. ---_ ... 
U-238 Not Detected .. _- ....... _-- 3.84'£-001 
ii.A-226 Not Detected - ...... ---_. 4.53'£-001 
?3-214 Not Detected --- ...... _--- 3.79'£-002 
3!-214 Not Detected --------- 4.37'£-002 
?3-210 Not Detected --------- 2.21'£+001 

7R-232 Not Detec~ed --------- 1.29'£-001 
pJ\ .. 22 8 Not De:.ec:ed -_ ... - .. _--- 1. 04'£- 001 
AC·228 Not Detected --- ... _-_ ..... 6.82'£-002 
_ ...... -- Q 
_::.-.:..L~ Not Det.e:::t:ed ........... _ ..... _- 4.23E-OOl 
?..A- 224 Not Detec~ed --------- 1.09'£-001 -.- ............ Not: De,:ec~ed 3.64E-002 ~::-.t..J.~ ... _- ........ _--
31:-2:'2 Not Det:ected ... - ....... - ... _- 2.87'£-001 
7:...·2:JS No: De:ec:ed -""--- ... --. 6.03E-002 

::. 2 ~.5 No: Ds::ec::ed ...... - .... -........ - 1.42E-00l _ .... -- .. 
Not Z)etected 1.02E+000 _:-:. .... ".!.l ----- ......... 

PA-23l Not Detected --.. - ............. 9.16'£-001 
7:": - 227 Not ::>e:.e:::.ed --------- 1. 39'£- 001 
F..A- 223 Not Detected --- ...... - ........ 1.14'£- 001 
?_T\' - 2:.9 Not Z)etec~ed ......................... 2.24E-OOI -- -' .. - No: :'=-~~..L Detected .............. - ....... 4.97E-001 
:-:...- 2:) 7 Not De:.ected ...................... - S.llE+OOO 

]._~. 2.;.:. No: Dete=:.ed -_ .. _-- ..... - 3.03E-OOI -"' ... --.-:":...J-.:.:.~ Not Detected ........... - - ......... 2.47E+002 
r~?· 23 7 No: Detect.ed ---- ... - ... _- 1. 93E- 001 
PA-233 No: De~ected _ .............. _-- 3.62E-002 
:-R-229 Not Detected _ ..... _ ... - .... -- 1.35E-00I 



[Summary Report] - Sample ID: : 90141708 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-l:39 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
:R-192 
K-';O 
MN-S2 
MN- 54 
M:)-99 
NA-22 
NA-24 
1\"3 - 95 
1'<'":) - 147 
N:-57 
?U-103 
?U-106 
53-122 
53 .. 124 
53-125 
5N-l13 
5R-85 
':'A-182 
'":A-183 
"T"~_oo • _ ~ ~m 

:-:r 201 
)::::-133 
Y-88 
ZN- 65 
Zrt-95 

Activity 
(pCi/mL 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not :letected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
N:Jt Det.ected 
Not Detect.ed 
Not Detect.ed 
Not Det.ected 
Not Detected 
N:Jt Det.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-siama. 
Error 

MDA 
(pCi/mL 

1.92E-002 
1. B 7E- 002 
2.31E-002 
1. 62E- 001 
6.42E-00l 
S.47E-002 
1.79E-002 
3.24E-002 
1. 48E- 001 
2.34E-002 
1.9SE-002 
1.63E-002 
1.7SE-002 
1.66E-00l 
1.B2E-002 
1.90E-002 
S.73E-002 
B.97E-002 
B.03E-002 
3.7BE-002 
6.46E-002 
2.03E-002 
2.03E-002 
1.B9E-002 
3.00E-00l 
2.S6E-002 
2.1BE-002 
1. 97E- 001 
1.80E-002 
1. 42E- 001 
8.90E-002 
1.51E-00l 
5.12E-002 
1.72E-002 
1. 66E- 001 
3.82E-002 
1.86E-002 
S.07E-002 
2.28E-002 
2.6SE-002 
5.S7E-002 
3.27E-00l 
2.25E+OOO 
1.48E-OOl 
1.24E-OOl 
2.04E-002 
4.17E-002 
3.22E-002 



Sandia National Laboratories 
Radiation Protection Sampl~ Diagnostics Program [806 Lab:lra:':l:-Y) 

7/15/99 7:16:42 AM 
•••••••••••••••••••••••• ~ •••••••••••••• yyyyyy •••••••••••••••••• ~~ ••• ~.TTT 

: Analyzed by: ~/.Atf9 Reviewed by: ~ --; j '~Lt; ~ : 
•••••••• T.TTT •• T~ •• 1VT~~ •• Y •••••• y •••••• y •••••• ~ ••• *~T JT~T.TT~~~ 
Customer : BYRD/SALMI (6134/SMO) 
Customer Samnle ID 'LAB CO~7ROL SAMPLE USING CG134 
Lab Sample ID 90141709 

Sample Descr~ption 
Sample Quantl.ty 
Samnle Date/Time 
ACcUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Cormnents: 

MIXED GAMMA STANDARD_CG134 
1-:-000 Each 

11/01/90 12:00:00 PM 
7/15/99 7:06:28 k~ 

LA302 
600 / 605 seconds 

.* ••••••• **** •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• *. 

Nuclide Activity 2-sigma MJA 
Name (pCi/Each Error (pCi/Each 

------- . ---------- -.----- .. - . .. -.. .. .. .. .. .. .. --
U-238 Not Detected .. .. .. .. .. .. .. .. .. 4.00E+003 
RA-226 Not Detected .. .. .. .. .. .. .. .. .. 5.42E+003 
?3-214 Not Detected .. .. .. .. .. .. .. .. .. 5.94E+002 
31-214 Not Detected --------- 5.45E+002 
?3-210 Not Detected -.------- 2.69£+005 

':'B-.2~2 Not Detected -.------- 1.90£+003 
?.A- 228 Not Detected .. .. .. .. .. .. .. .. .. 2.15£+003 
AC-228 Not Detected --------- 1.27E+003 
~P.-228 Not Detected .. .. .. .. .. .. .. .. .. 1.42E+005 
"i.A- 224 Not Detected - .. .. .. .. .. .. .. .. 3.30£+003 
?E-2~2 Not Detected .. .. .. .. .. .. .. .. .. 1.07£+004 
=:-2:'2 No: Detected .. .. .. .. .. .. .. .. .. 8.31E+004 
':":'-2GB Nc: De:.e:::ed --------- 1.83E+004 

:; .. 2~5 N-~ '-'- De:.ec:.ed .. .. .. .. .. .. .. .. .. 1.52E+003 
':"::-23:' N""~ ..,I,," De:ected --------- 1.17£+004 
?A-2.31 Not Detected .. .. .. .. .. .. .. .. .. 1.27£+004 
':":-:-227 Not Detected --------- 2.34£+003 
r-A-223 N--...,"" Detected .. .. .. .. .. .. .. - .. 1.00E+026 
?_~ - 219 Not Detected --------- 5.48E+003 
::=-2~1 Nor Detected --------- 1.23£+004 
':"L-207 Not Detected - - .. - - --- - 1.91£+005 

;J'~- 241 7.88£+004 1.4.3£+004 2.83£+003 
?U-2.39 Not Detected - -- - - - - - - 2.74E+006 
K::-237 Not Detected --- -- - - - - 2.06E+003 
::;.-233 Not Detected - -- - - - - - - 5.47£+002 
':"::-229 No: Detected - -- - - - - - - 1.60£+003 



[summary Report] - Sample ID: : 90141709 

Nuclide 
Name 

AG-109m 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-154 
E';J-155 
FE-59 
G:J-153 
:1(;-203 
1-131 
::1.-192 
K-40 
MN- 52 
MN- 54 
M:>-99 
KA·22 
NA-24 
:\.:-95 
~-='-:47 
K:-S7 
:::..;- :03 
7.:;' :05 
~=·:22 
5::: .. :2'; 
----..,:: - --' 

~N-:13 

"::;"-182 
::A-::.e3 
:-:-99m 
:-~ .. 201 
Z:::-133 

ZN-55 
Z? .... 95 

Activity 
(pCi/Each 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.SSE+004 
Not Detected 
Not Detected 

7.04E+004 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not 
Not 
Not 
Not 
No: 
No: 
No: 
Not 
Not 
Not: 
Not: 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Detected 
De:ec:.ed 
Detec:ed 
Detec:ed 
De:ec:ed 
Det.ec:e= 
:Je:ec:e::l 
Detec:e::l 
Detec:e::l 
De:.ec:ed 
Detected 
Detec:ed 
Detec:ed 
Detect.ed 
Detecte:l 
Detecte:l 
Detecte:l 
Detec:.ej 
Detecte:l 
Detec:e:l 
Detecte:l 

2-sigma 
Error 

1.06E+004 

9.40E+003 

MDA 
(pCi/Each 

2.74E+002 
1.04E+007 
6.S7E+002 
2.64E+021 
7.99E+OOS 
1. OOE+026 
1.7SE+009 
1. OOE+026 
3.S9E+006 
7.69E+014 
6.66E+OOS 
8.9SE+01S 
4.12E+002 
1. OOE+026 
4.S7E+003 
2.3SE+002 
9.S0E+002 
2.43E+003 
3.1SE+003 
1.OOE+026 
6.16E+006 
1.00E+026 
1.OOE+026 
2.32E+015 
1.24E+003 
1.OOE+026 
3.62E+005 
1.OOE+026 
1.72E+003 
1.OOE+026 
1.00E+026 
1.00E+026 
1.00E+026 
1.OOE+026 
1.OlE+006 
1.OOE+026 
2.02E+019 
8.79E+003 
S.OlE+010 
1.8SE+017 
1.96E+011 
1.OOE+026 
1.OOE+026 
1.OOE+026 
1.00E+026 
1.10E+Oll 
S.74E+006 
3.83E+017 



•••••••••••• **** •• ***.*** ••• ****** •• ********* ••••• **** ***.y**********y***~ 
* Sandia National Laboratories * 
- Radiation Protection Sample Diagnostics ?ro;r~~ y 

* Ouality Assurance Report ~ 
_*******T******************T**********.*************** ****************~*yy 

Report Date 
QA File 
Analyst 
Sample 1D 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

7/15/99 7:16:44 A~ 
C:\GEN1E2K\CAMFILES\LC52.QAF 
KIC 
90141709 

1.00 
11/01/90 

7/15/99 

Each 
12:00:00 PM 

7:06:28 .AM 
600 seconds 
605 seconds 

Parameter Mean 15 Error New Value c LU : SD : uu : BS 

A~-241 Ac:ivity S.167E-002 

CS-137 ACtivity 7.064E-002 

7.S67E-002 

3.880E-003 

1. 922E- 003 

2.120E-003 

Fla:::s Key: LV • Boundary Test 

7. eSSE> 002 c 

7.037E-002 c 

7.914E-002 c 

(Ab • Above I Be == Below ) 
S~ & Sam~le Driven N-Sigrra Test 
un - Use~ Driven N·Siama Test 
ES • Measurement Bias Test 

(!n • !:westigate I Ac .. Action) 
(In • Investigate, Ac = Action) 
(!n '"' l::vescigat.e, Ac ,.. Ac:.ion) 

I 



* 
* • 

Sand~a ~at~ona~ ~auUL~~U •• C~ 
Radiation Protection Sample Diagnostics Program [806 Labc=a:c~] 

7/15/99 11:35:27 AM 

:ustomer 
:ustomer Samole ID 
Lab Sample ID 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

BYRD/SALMI 
047264-001 
90141601 

SOIL MARINELLI SAMPLE 
685.000 gram Note: 

7/13/99 10:00:00 AM 
7/15/99 9:55:13 AM 

LAB 0 2 
6000 / 6003 seconds 

'* 

:ornrnents: 
***********************************************************************'*'* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/grarn Error (pCi/g=am 

-- .. ---- ----------- ---------- -----------
U-238 Not Detected --------- 8.21E-001 
RA-226 Net. Detected --------- S.77E-001 
PE-214 7.49E-001 1.43E-001 4.74E-002 
EI-214 6.76E-001 1.46E-001 4.74E-002 
PE-210 Not. Detected --------- 3.77E+001 

TF.-232 Not. Detected --------- 1.47E-001 
RA-228 1.50E+000 2.04E-001 1. 89E- 001 
AC-228 9.62E-001 2.41E-001 9.06E-002 
T!-l-228 9.05£-001 6.20E-00l 4.67E-001 
RA-224 1.09E+000 2.64E-001 7.00E-002 
PE-212 9.76E-001 2.37£-001 3.90E-002 
EI-212 9.14E-001 6.47£-001 3.28E-001 
TL-288 8.96E-001 7.23£-001 6.77E-002 

u-"?":;::; Net Detec:ed --------- 2.32E-001 
TR-231 Not Det.ected ... .. .. .. ... .. ... ... ... 1.86E+000 
PP..-23l Not Det.ected ... ... ... .. .. ... ... .. ... 1. 36E+000 
TE-227 Not. Det.ec:ed --------- 3.90E-001 
FJ..- 223 Net. Detected ... .. ... ... ... .. .. .. ... 2.25E-001 
R..'J-219 Not Detected ... ... ... ... .. ... ... .. .. 3.87E-001 
F3-2::" No: Detected ... ... .. - .. .. ... ... ... 8.40E-001 
:-:"-2-:7 Not Detected --------- 1.32E+001 

P._f'.1- . , Not. Detected 5.18E-001 "1 ... ... .. .. ... ... ... ... .. ... 
P:"- - 39 Not Detected ... ... .. ... ... ... ... .. .. 4.41E+002 
N~ 37 Not Detec:ed ... ... .. ... .. ... ... ... .. 2.85E-001 
P .. l.... - , , Net. Detect.ed --------- 5.52E-002 n--- - ~ N~'" Detec:ed - - ' ~ 

'-''- ... ... ... ... ... ... ... .. ... 2.57E-001 

---.,-- .... .... ... ........ ,.-



[summary Report] - Sample ID: : 90141601 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-5l 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NE- a::: 

ND-:';7 
NI-57 
RU-103 
Rt..T-106 
S2-122 
c:::-- - '""' /I _=-_L-:' 
SE-_..::: 
SN - ::3 

":~.-:E3 

7:-~S-:7': 
~ .... -..,.... .. 
.. ~-.;:.u_ 

.. ~-

:: - t = 
-- ..... -
L. .. - .. .. ::::- = 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.17E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Net Detected 
No: Detected 
Not Detected 
Net Detected 
Not Detec:ed 
Net Detected 
Ne: Detected 
Not Detected 
No: De:ec:ec 
Ne: ;::etected 
r~c: De:ec~ed 
Nc: De:.e::ted 
Ne: Detected 
Net Detected 

2-sigma 
Error 

3_01E+OOO 

MDA 
(pCi/gram 

3.86E-002 
2.93E-002 
4.87E-002 
2.5SE-001 
9.69E-00l 
1. 23E- 001 
2.86E-002 
5.2SE-002 
2.36E-001 
3.39E-002 
3.11E-002 
2.S4E-002 
3.S4E-002 
2.40E-001 
4.23E-002 
3.18E-002 
9.31E-002 
1.°82E-001 
1.44E-00l 
7.12E-002 
1.05E-001 
3.22E-002 
3.13E-002 
2.73E-002 
2.44E-001 
3.66E-002 
1. 76E - 002 
3.82E-001 
3.99E-002 
2.76E-001 
2.49E-00l 
2.20E-00l 
1.20E-001 
2.81E-002 
2.67E-001 
6.54E-002 
2.96E-002 
7.99E-002 
3.79E-002 
3.73E-002 
1.49E-001 
5.77E-001 
7.60E+OOO 
2.67E-001 
2.70E-001 
2.79E-002 
9.89£-002 
5.35E-002 



* Sandia National Laboratories w 
* Radiation Protection Sample Diagnostics Program [806 Labera~=~j w 
* 7/15/99 1:17:14 PM w 

: *:::;::: * :;: *~* ** * *1** :1:~* * ** *** ** * * * :::::::: *:;: ~.~~;;; ~ w; Y} :Y, ~I~~ Y ~: 
*************** w*** ~~******************.***************Y*Y*******Y*Y* Customer : BYRD/SALMcr 
Customer Sample ID 047265-001 ((.f,..' o~ - G.I'Z- - o-z;.?- O.>--I·D -.> 
Lab Sample ID 90141602 

Samnle Description 
Sample Quantity 
Samole Date/Time 
ACaUire Start Date/Time 
Detector Name 
£lapsed Live/Real Time 

Comments: 

Nuclide Activity 
Name (pCi/gram 

----.-. .----.-----
U-238 Not Detected 
RA-226 1.78E+000 
PE-214 6.63E-001 
51-214 6.21E-001 
PS-210 Not Detected 

TE-232 8.23E-001 
RJl.-228 9.22E-001 
AC-228 9.25£-001 
TE-228 9.30E-001 
-" ""4 Ki-'. - L..i. _ 9.62E-001 
?E-212 9.29£-001 
=:-212 1.17£+000 
T>208 8.49E-001 

L~-2~= 1.53E-001 
,.....,::_-::-:., Not Detected ......... -_ ..... 

?~~-23l Not Detected 
':":::-::7 Not Detected -... -. -. .... 
:'.J""':. - .;...:. j Net Detect.ed 
;;.:\-219 Not Detected 
~- - - -- Not Det.ect.ed 
:-:"-2C7 Not Detected 
~ .. Not Det.ected - .. -
. - - Net. Det.ected ,-- --- -- --... ~ =- - .... - .... - ---
=- ."""":. - Not Detected 
--- Not Detected 

SOIL MARINELLI SAMPLE 
791_000 gram 

7/13/99 10:02:00 AM 
7/15/99 11:37:00 AM 

LAB02 Note: 
6000 / 6003 seconds 

2-siama MDA 
Error (pCi/gram 

---------- -----------
--------- 7.38E-001 
8.11E-001 5.64E-001 
1.38E-001 4.28E-002 
9.61E-002 4.11E-002 
--------- 3.43E+001 

4.76E-001 1. 29E- 001 
2.72E-001 1.35E-001 
2.17E-001 8.00E-002 
7.16£-001 4.40E-001 
2.32E-001 4.20E-002 
1.64E-001 3.36E-002 
5.77£-001 2.75E-001 
9.07£-001 6.33E-002 

1.71E-001 2.17E-001 
- - - - - - - - - 1.70E+000 
- - - - - - - - - 1. 29E+000 
- - - - - - - - - 3.54E-001 
- - - - - - - - - 2.11E-001 
- - - - - - - - - 3.24E-001 
------.-- 7.32E-001 
- - - - - - - - - 1.21E+001 

: : : : : : : :: c:::) 4.74E-001 
3.96E+002 
2.94E-001 :.7:= ::: ~ 
5.09E-002 --------- !f0,q 2.32E-001 



(summary Report] - Sample ID: : 90141602 

Nuclide 
Name 

AG-10Sm 
AG-IIOm 
BA-133 
BE-7 
CD-I09 
CD-lIS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-15S 
FE-59 
GD-153 
HG-203 
I-13I 
IR-192 
K-40 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB- c::; 

I'<"D-147 
N:-S7 
RU-I03 
RU-I06 
SE-122 
5E-124 
53-125 
SN-ll3 
S!{-E5 

TA-1S3 
7:-So9m 
:'I...-20: 
X- .--lo.':' - _~..! 

Y-EE 
Z~ - C = 
Z: .. - So :: 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.08E+00l 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 
Not Detected 
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 
Not Detected 
Not Detected 

2-siqma 
Error 

2.86E+000 

MDA 
(pCi/gram 

3.53E-002 
2.73E-002 
4.39E-002 
2.2SE-00I 
1.OOE+OOO 
l.lSE- 001 
2.62E-002 
4.S6E-002 
2.1SE-001 
3.00E-002 
2.S0E-002 
2.S2E-002 
3.3SE-002 
2.03E-OOI 
3.74E-002 
2.99E-002 
8.39E-002 
1.72E-001 
1. 32E- 001 
6.S0E-002 
9.S9E-002 
2.89E-002 
2.S7E-002 
2.43E-002 
1.92E-OOl 
3.3SE-002 
3.20E-002 
3.3SE-00I 
3.70E-002 
2.77E-OOl 
2.30E-OOI 
1.97E-OOl 
1.23E-OOl 
2.59E-002 
2.39E-OOl 
S.S2E-002 
2.S2E-002 
7.00E-002 
3.24E-002 
3.2lE-002 
1.27E-OOl 
S.3SE-OOI 
8.40E+OOO 
2.67E-OOl 
2.S3E-OOl 
2.33E:-OC2 
S.4SE-002 
4.99E-OC2 



**********************_***************_7*******7***7**rTTYrrTTTTTTYTTTYTY 
* Sandia National Laboratories 7 

* Radiation Protection Sample Diagnostics Program [S06 1,a::o:.-a:c::-"/; * 
* 7/15/99 2:59:01 PM * 
*************************** ***********************************T**TTT**TT 

: Analyzed by: ),~~~I( Reviewed by:5.'I. Jh.w.r/.Q =t J;11 \1., : 
***************** *****~~V:*************************************T**T*** 
::ustomer 
::ustomer Sample ID 
wab Sample ID 

Samole Description 
Sample Quantity 
Samole Date/Time 
Accruire Start Date/Time 
~etector Name 
~lapsed Live/Real Time 

BYRD/SALMI 
047267- 001 
90141603 CcrA.O'1- Cir/l.. - D";" - t/.'i" -(. D -S 

::ommer:ts: 
*T*********************************************************************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ... ... ... ... ... ... ... ... ... ... -----------
U·238 Not Detected --_ ... ----- 6.6SE-00l 
RA-226 1.24E+000 4.27E-00l 4.42E-00l 
PE-214 Not Detected --------- 4.14E-002 
3I·214 4.60E-00l 6.91E·002 3.49E-002 
P3·210 Not Detected --------- 3.03E+00l 

TE-232 7.96E-00l 4.22E-00I L27E-00l 
RA-228 8.60E-00l 2.S7E-00l L09E-00I 
AC·228 8.33E-00l 2.29E-00l 6.S7E·002 
TE- 22 8 8.3:"E-00l S.S7E-00I 3.S8E-00I 
RA· 224 B.91E-00I 2.13E-00l 4.66E-002 
F5·212 E.14E-OO:" 9.2SE-00l 3.33E-002 
E!-212 6 .13E- 00: S.SOE-OOl 2.64E-00I 
TL-2:J8 7.20E-00:" 1.60E-COI S.83E-002 

:';-2.3:: l.EOE·OO:" 1.SOE-OCl 1.91E-00l 
TE-231 Not: Detec":ed --------- 1.S2E+OOO 
C'" ...... - .. ............ L. ~ ..:... Not Detected --------- 1.14E+OOO 
T:: ... 227 Not Detected - ... ... ... ... ... ... ... - 3 .HE- 001 
R.;.·223 N~'" v~ De~ec:ed --------- 1.90E-OOl 
F.N-219 Not Detected --------- 2.87E-00I 
F=-::~ Ne: :-Je:ec:.ed --------- 6.S7E-00l 
:-:.. ... :2:,7 N~-

V~ De:ec:ted --------- 1.C5E+00I 

Ai~- 2 1 Not Detec:ed ... ... ... ... ... ... ... ... ... 4.1BE-OOl 
.t-...;-...;, - Ne: Detected --------- 3.SSE+002 
N- ~ .. ::' - L. 7 Not Dec:ecc:ed --------- 2.28E-00l 
;:: .:>. - 2 :3 Nee Deeected ... ... ... ... .. ... ... ... ... 4.48E-002 
... :-.- ~ - No::: Detected --------- 2.16E-OOl 



[Summary Report1 - Sample ID: : 90141603 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
EE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-152 
EU-lS4 
EU-lS5 
FE-59 
GD-lS3 
HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
N3-9S 
ND-147 
NI-57 
RU-I03 
RU-I06 
S5-122 
52-124 
53-125 
5~-::3 

S?-85 
':"A-1B2 
T;'.-183 
"!:':- 991:'. 
T~-20: 
X:::·:33 
Y·S3 

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 

1.91E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.19E+OOI 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Nc~ Detected 
Net. Det.ec-:ed 
Net Detected 
Net Detected 
Net 
Net 
Net 
Net 

Detec:.ed 
Det.ec:.ed 
Det.ec:ed 

2-sigma 
Error 

2.29E-002 

3.00E+000 

MDA 
(pCi/gram 

3.06E-002 
2.50E-002 
3.68E-002 
1.99E-00I 
1.07E+000 
1. 04E-00I 
2.30E-002 
4.27E-002 
1.93E-00l 
2.S4E-002 
2.S6E-002 
2.63E-002 
2.99E-002 
1.90E-00l 
3.19E-002 
1. 86E- 002 
7.62E-002 
1.4BE-00I 
1.l6E-OOl 
6.04E-002 
8.BBE-002 
2.SSE-002 
2.6SE-002 
2.11E-002 
1.74E-00I 
2.9SE-002 
1. 40E- 002 
3.1SE-00l 
3.43E-002 
2.83E-00l 
2.05E-00I 
1.68E-00l 
9.87E-002 
2.30E-002 
2.26E-OOI 
S.24E-002 
2.31E-002 
6.42E-002 
2.SSE-002 
2.9SE-002 
1.21E-00l 
4.BDE-DOl 
8.94E+OOD 
2.42E-OOI 
2.36E-OOI 
1.BlE-002 
8.33E-002 
4.S0E-002 



* Sandia National Laboratories • 
• Radiation Protection Sample Diagnostics Program [806 Labcra~c=y) ~ 
• 7/15/99 4:40:49 PM ~ 
************************** *********~************************~~*~~***~** 

l : Analyzed by: ~ rl ~f/ Reviewed by :S":T. F~ ~ -=r f.::t I h, : 
, ***************** ****** JI\**·*·********··**·*****··*********~**~***~** 

:ustomer 
:ustomer Samnle ID 
:"ab Sample ID 

3ample Description 
3ample Quantity 
3ample Date/Time 
~cauire Start Date/Time 
Jetector Name 
Slapsed Live/Real Time 

BYRD/SALMI 
047268-001 
90141604 

SOIL MARINELLI SAMPLE 
792.000 gram 

7/13/99 10:08:00 AM 
7/15/99 3:00:34 PM 

LAB 0 2 
6000 / 6003 seconds 

:omments: 
************************************************************************* 

Nuclide 
Name 

U-238 
RA-226 
PB-214 
EI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
R..A-224 
FE-2:'2 
EI-212 
TL-208 

U-235 
,.,....,. ............ "'! ..... - / .. .... -......... 
FA-2:;1 
1""""'." ..... -...., 

..I. r:. -,~ I 

F..A- 223 
P-N-2lS 
PE-2:l 
:-:"'-207 

N:::-.2 7 
P;'_-.2 .. 
TH-.2 9 

Activity 
(pCi/g:.-a.Ttl ) 

1.69E+000 
Not Detected 

5.79£-001 
5.08E-001 

Not Detected 

8.76£-001 
8.02£-001 
8.31£-001 

Not Detect.ed 
8.53£-001 
8.S6E-OOl 
9.31£-001 
7.75£-OC1 

Not Det.ec':ed 
Not Det.ect.ed 
Not 
Nc': De':ect.ed 
Not Det.ected 
Not Detected 

De:.ec:.ed 
Detect.ed 

Net Detected 
Not Det.ect.ed 
Not De Ec~ed 
Not De ect.ed 
Not De ect.ed 

2-sigma 
Error 

2.01E+OOO 

1.26E-00l 
1.14E-00l 

4.46£-001 
2.99E-00l 
2.25£-001 

2.09E-001 
1.53E-001 
4.57£-001 
1.70£-001 

MDA 
(pei/gram 

6.01E-OOl 
5.38E-00l 
4.30£-002 
4.16£-002 
3.33E+001 

1.28E-001 
1. 36E- 001 
8.16E-002 
4.37E-OOl 
5.36E-002 
3.47E-002 
2.97E-00l 
6.05£-002 

2.09£-001 
1.67E+OOO 
1.27£+000 
3.44E-001 
2.08E-001 
3.19£-001 
7.02£-001 
:.28£+00:' 

4.78E-00l 
3.91£+002 
2.56E-OOl 
4.86E-002 
2.33E-00l 



[Summary Report] - Sample ID: : 90141604 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
:-:G-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NE-95 
ND-147 
NT-57 
RU-103 
RU-106 
S3-122 
SE-124 
S3-125 
SN-113 
Sr'. - c 5 
rT"''''' ... ,.. -. 
J. .. -.-_t:L 

~A-IE3 

T:"-2Cl 
X:::-::'33 
Y-Ec 
Z~-E5 
Z;'-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 

2.62E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.31E+001 
Not Detected 

Not Detected· 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Net Detected 
Net Detected 
Net 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 

2.38E-002 

MDA 
(pCi/gram 

3.29E-002 
2.93E-002 
4.10E-002 
2.25E-001 
8.71E-001 
1.19E-001 
2.s4E-002 
4.71E-002 
2.08E-001 
2.92E-002 
2.75E-002 
2.88E-002 
3.12E-002 
2.10E-001 
3.37E-002 
1.98E-002 
8.34E-002 
1.s8E-001 
1. 31E- 001 
6.73E-002 
9.73E-002 
2.78E-002 
2.82E-002 
2.37E-002 
2.08E-001 
3.42E-002 
l. 77E- 002 
3.52E-001 
3.70E-002 
3.44E-001 
2.31E-001 
2.01E-001 
6.74E-002 
2.45E-002 
2.39E-001 
6.20E-002 
2.51E-002 
7.13E-002 
3.29E-002 
3.25E-002 
1.36E-00l 
5.55E-00l 
1.23E+00l 
2.80E-00l 
2.67E-00l 
2.18£-002 
9.15£-002 
4.75E-002 



- Sandia National Laboratories 
- Radiation Protection Sample Diagnostics Program [806 Labcrat.::ry] ~ 
- 7/15/99 6:45:22 PM ~ 
**** __ ************** **** **********************************************T 

: Analyzed by: '} '1,J,., Reviewed by:5."'f f~/i./,) =f }.,I..I /1"l : 
*************** ***** *~**********************************************T 
Customer BYRD/SALMI 
Customer Samole ID 047270 - 001 (etA- c't. 6',42, • 011- 0.> -\.o-s. 
Lab Sample ID 90141605 

SamDle Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

SOIL MARINELLI SAMPLE 
933.000 gram 

7/13/99 10: 12: 00 AM Note: 
7/15/99 5:05:08 PM 

LAB 0 2 
6000 / 6004 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

U-238 
RA-226 
PB-214 
BI-214 
PB-210 

TE-232 
RP_- 228 
AC-228 
TH-228 
R;;-224 
PB-2:2 
C7 ~-
~--~.:.."" 
TI..-2Q8 

U 2'::: 
TE .. :23: 
P.Z! .. -2';: 
~ ..... -. ..... ...., 
.i.::'-~":::I 

R-~- ~ 2 3 
F"':-~ - ~ 19 

JI.ctivity 
(pCi/gram ) 

Not Detected 
Not Detected 

4.56E-001 
4.03E-OOl 

Not Detected 

6.27E-001 
7.36E-001 
7.07E-OOl 
S.25E-001 
8.::"7E-001 
7.23E-OOl 
0.872-001 
6.322-001 

1.25E-001 
Net Detect.ed 

Detected 
Detected 
Detec::ed 
Det.ected 

Not. 
Not 
Not 
No: 
Ne: 
Not 

De:.ected 
Det.ec:::ed 

Net Det.ec~eC 
Net Detected 

_ _ __ 0 

Detec::ed 
No:. Det.ec:.ed 

2-sigma 
Error 

9.97E-002 
2.27E-001 

3.482-001 
2.772-001 
1.952-001 
4.75E-001 
1.97E-001 
1.26E-001 
4.952-001 
1.46E-001 

2.08E-001 

---------fJI .. '" __ .... r- .. r# 
. - . - _ .... 

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

, ~ 

1ft 

MDA 
(pCi/gra.'Tl 

6.92E-001 
4.49E-001 
3.67E-002 
3.5SE-002 
2.97E+00l 

1.17E-001 
1.11E-001 
7.39E-002 
3.64E-001 
4.S9E-002 
3.30E-002 
2.1SE-001 
5.64E-002 

1.37E-001 
1.S2E+000 
1.10E+000 
2.95E-001 
1.85E-001 
2.83E-001 
6.38E-001 
1.11E+001 

4.19E-001 
3.49E+002 
::.47E-001 
4.46E-002 
2.12E-001 



[Summary Report] - Sample ID: : 90141605 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
£U-152 
£U-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
N3- c::: 

t.."D - 147 
NI-57 
RU-103 
RG-IOE 
S:::-122 
S:::-124 
S:::-125 
S~ -:13 
SR-E5 
7;"-lE2 

...-.- --
_~-:::::n 
~-
... - ......... -

"f-EE 
=:-:-06:: 

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 

1.97E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not: Detected 
Not Detected 
Not Detected 

2.41E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net. Detected 
Not Detected 
Net Detected 
Not Detect.ed 
Net Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 
Ne: Detected 
Net Detected 
Not Detected 

2-sigma 
Error 

2.76E-002 

3.29E+000 

MDA 
(pCi/gram 

2.89E-002 
2.61E-002 
3.60E-002 
1.98E-001 
8.39E-001 
1.06E-001 
2.29E-002 
4.2SE-002 
1.e9E-001 
2.71E-002 
2.47E-002 
2.4SE-002 
2.97E-002 
1. 92E- 001 
2.95E-002 
1.8SE-002 
7.41E-002 
1.37E-001 
1.16E- 001 
6.27E-002 
e.61E-002 
2.48E-002 
2.60E-002 
2.17E-002 
1. 71E- 001 
3.23E-002 
2.65E-002 
3.34E-001 
3.46E-002 
3.08E-001 
2. OlE:- 001 
1.63E-001 
1.03E-001 
2.32E-002 
2.11E-001 
5.58E-002 
2.24E-002 
6.05E-002 
2.95E-002 
2.80E-002 
1.22£-001 
4.88E-001 
1.36E+001 
2.52£-001 
2.40E-001 
1.98E-002 
7.96E-002 
4.47E-002 



'* 
'* 
'* 

Sandia National Laborator1es 
Radiation Protection Sample Diagnostics Program [806 Labc~a~~=yJ ~ 

7/15/99 8:27:09 PM ~ 
******************** 
* * Analyzed by: 
**************** 
Customer 
Customer Sarnole ID 
Lab Sa1Tlple ID 

Samole Description 
sample Quantity 
Sample Date/Time 
Acgruire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

Nuclide Activity 
Name (pCi/gram 

- ..... _--- ------_ ... _- ... 
u- 23 8 Not Detected 
R..r...-226 2.06E+OOO 
PE-214 5.25E-001 
EI-214 4.38£-001 
PE-210 Not Detected 

TE-232 8.83£-001 
R.r...- 228 8.82£-001 
AC-228 8.37E-001 
TO- '"' - Q r:,.-"", .... 7.99E-001 
R..'!,.-224 8.11E-001 
PB-2:2 Not Detected 
51-212 8.40E-001 
~L-208 7.94E-001 

t;-23:: Not Detected 
TE-231 Not Detec:.ed 
PA-231 Not Detected .,... ~ --_:::-L..:.I Not Detected 
RA-223 Not Detect.ed 
R.1\J-::::9 Not Detected -- -- ..... Not Detect.ed =--::.-.;...;.....!.. 

T:"'-2 ::·7 Not Detect.ed 

]:..,1'1- 2,,: Not Detected 
P..7-239 N"'" \,.II.. Detected 
~~:;:-237 Not Detect.ed 
"""""" .... -.... ="r .. -':::::! Not Detec~ed 
7::-229 Not Detect.ed 

****'************************.******.*.**.*** 

~ 41( Revi ewed by: s:: I. ~ t.-., ':f- };t I l,.~ : 
*~:***'************~**************************** 
BYRD/SALMI 
047271-001 
90141606 

SOIL MARINELLI SAMPLE 
778.000 gram 

7/13/99 10:15:00 AM 
7/15/99 6:46:55 PM 

LAB 0 2 
Nate: 

6000 / 6003 seconds 

2-siama MDA 
Error (pCi/gram -- .. - - .. -- .. - - .. - ...... --- ..... -

--- .. ----- 8.66E-001 
2.53E+OOO 4.78E-001 
3.21E-001 4.28£-002 
1.10£-001 4.36E-002 --- ..... _-- ... 3.51E+001 

4. 57'E:- 001 1.40E-001 
1.81E-001 1.33E-001 
2.21£-001 8.16E-002 
5.96E-001 4.20E-001 
2.00E-001 5.22£-002 
~ - - . - -- ... ... 3.69E-002 
4.42£-001 3.08E-001 
1. 69£ - 001 6.31E-002 

- ... - -- - --- 2.14E-001 
- - - ... - . - - - 1.76E+OOO 
- ... -_ .... ---- 1.28£+000 
- - ... - - - -- - 3.50E-001 
- - --. - - - - 2.19E-001 
- ... _----- ... 3.31E-001 
- ...... _----"" 7.44E-OOI 
- - - - - -- - - 1.29E+OO1 

- - - - - - - - - 4.91£-001 
--------- 4.07E+002 
---_ .. _--- 3.82£-001 
. - - ~ - - - - - S.21E-002 
--------- 2.46E-001 



[Summary Report] - Sample ID: : ,90141606 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
r,.....~ - c; a - -, 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-52 
MN- 54 
MO-99 
NP-_- 22 
NA-24 
NE - 95 
r...'"D - 147 
NT-57 
RU-I03 
RU-::'06 
S~-::'22 
S~ - ::.24 

SN-113 
SR- 85 
':'."'_-122 

TI,;-2C: 

Y-Ee 
ZN-6S 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 

2.48E-001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

4.84E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 
Not Detected 
Not Detected 

2.63E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
No: Detected 
Not Detected 
Not Detected 
No: 
Not 
No: 
No: 
Net 
Ne: 
Ne: 
Net: 

Detect.ed 
Detected 
Detected 
Detect.ed 
Detect.ed 
[IE: e c: t: ed 
Detected 
De~ec:.ed 

2-sigma 
Error 

2.45E-001 

2.19E-002 

3.60E+000 

MDA 
(pCi/grarn 

3_57E-002 
3_17E-002 
4.11E-002 
1.48E-001 
1.02E+000 
1.26E-001 
2.69E-002 
4.89E-002 
2.18E-001 
3.19E-002 
2.93E-002 
2.98E-002 
3.59E-002 
2.26E-001 
3.40E-002 
2.15E-002 
8.71E-002 
1. 71E- 001 
1. 33E- 001 
6.96E-002 
9.96E-002 
2.93E-002 
2.90E-002 
2.51E-002 
2.06E-001 
3.62E-002 
3.13E-002 
3.77E-001 
4.25E-002 
4.19E-001 
2.41E-001 
2.09E-001 
1.34E-001 
2.61E-002 
2.49E-001 
6.67E-002 
2.54E-002 
7.40E-002 
3.44E-002 
3.38E-002 
1.36E-001 
5.77E-001 
1.90E+001 
2.98E-001 
2.89E-001 
2.18E-002 
8.99E-002 
5.25E-002 



* :::>ano~a l~a~~UUCL..L .u......., .............. w ...... -_ 

* Radiation Protection Sample Diagnostics Program [S06 Labcra~c~J W 

* 7/15/99 10:08:56 PM • 
************************* ********************************W********YTYTY 

: Analyzed by: -1 "2-~/f(f Reviewed by:5."(,JJ....-/~ =r ),;),11'1' : 
**************** ****** **7~**********************************w*****WYY* 
:Ustomer BYRD/SALMI 
:ustomer SamDle ID 047272-001 tCT"'-O~-6dZ.-D"S8'.d>.S"-I.~-> 
Lab Sample ID 90141607 

Sample Description 
sample Quantity 
Sample Date/Time 
Acauire Start Date/Time 
::Jet ector Name 
Slapsed Live/Real Time 

:omments: 

Nuclide Activity 
Name (pCi/gram 

- ... ---- ... ....... -----_ .... 
U':238 Not Detected 
RA-226 Not Detected 
PE-214 4.28E-00l 
E1-2l4 3.93E-OOl 
PE-2l0 Not Detected 

TH-232 Not Detected 
RA-228 7.4SE-OOl 
AC-228 7.31E-OOl 
TF.-228 6.5SE-OOl 
RA-224 S.03E-OOl 
PE- 212 6.7SE-OOl 
E:-2:"2 6.51£-001 
TL-208 6.74E-OOl 

,(;-235 2.0SE-COl 
T::-231 Not Detect.ed 
FA-2:;:' Not Detect.ed 
TE-:27 Not Detected 
RA-223 Nat Detected 
?...;"J - 219 Nat Detect.ed 
:;:;·2:1 Net Detected 
Y::"'- 2 G 7 Not Det.ected 

'!-11 241 Nat Det.ected 
!=0-239 Nat Detected 
t.;;: - ::: :: 7 Net Detected 
~~ - .. Not Det.ected !:'r .. ~ --
~::-::29 N ....... 

'-'- Detected 

SOIL MARINELLI SAMPLE 
984.000 gram 

7/13/99 10:17:00 AM 
7/15/99 8:28:42 PM No~: 

LAB 0 2 
6000 / 6004 seconds 

2-sigma MDA 
Error (pCi/gram 

--- .. _---- .. -- .... -... _----
----- ... --- 6.S6E-00l 
--------- 3.83E-OOl 
B.SSE-002 3.48E-002 
B.SSE-002 3.43E-002 
--------. 2.90E+00l 

-----_ ... _- 1.13E-00l 
2.79E-OOl 1.13E-00l 
1.94E-00l 6.73E-002 
S.13E-OOl 3.22E-00l 
1.93E-OOl 4.17E-002 
2.11E-OOl 3.10E-002 
3.90E-OOl 2.41E-OOl 
6.l0E-OOl S.41E-002 

1.48E-OOl 1. BSE- 001 
--------- 1.SOE+OOO 
--------- 1.OEE+OOO -----_ .. _- 2.8SE-OOl 
--------- 1.S2E-DOl -----_ ......... 2.82E-DOl 
- . ... - -- -- - 6.2SE-OOl 
---,*-_.",. 1.03E+00l 

- - -- ... - ~ -- 3.93E-OOI 
-------_ ... 3.41E+002 
- ........ --_ ... - 3.07E-00l -- - -- - - - - 4.39E-002 
- ----- - . - 2.06E-00l 



[Summary Report] - Sample ID: : '90141607 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-155 
FE-59 
GD-1=3 
EG-203 
1-131 
IR-1S2 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NT-57 
RG-~C3 
RG-106 
S2-:22 
c::- ~ ... '" 
-=-~..::."'::. 

SN-::3 
S;'-S: 
,--.. ~ .......... 
.:.~- -::..:.; 
T~ .. - :33 
7:-S-~m 

:x:=: - __ _ 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

::G3EIOGG 
Not 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 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.34E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not 
Not 
No: 
Not 
Net 
Not 
Not 
No: 
Not 
No: 
No: 
No: 
No: 
Ne: 
Ne: 
No: 

Detected 
Detected 
Detected 
Detected 
Detectec. 
Detected 
Detected 
Detected 
Detected 
Detected 
Detec:ed 
[letec:.ec 
Dp""or-~p,, ---- .... _-
De:ec~ed 
;]e:ec:.ed 
De:e:::ed 

2-sigma 
Error 

- - - - - - - - - p~ J 
8. 72: 0:: ~ftI 

= = : : : : : : : ~J,~ ---------~~r 

3.20E+000 

MDA 
(pCi/gram 

2.78E-002 
2.40E-002 
3.47E-002 
1. 90E- 001 
7.84E-001 
1. 07E- OC: 
2.18E-0::': 
4.19E-OG2 
1. 84E- 001 
2.S3E-002 
2.4SE-002 
2.47E-002 
2.91E-002 
1.78E-001 
2.94E-002 
1.48E-002 
7.3SE-002 
1. 31E- 001 
1.14E-001 
S.82E-002 
8.46E-002 
2.43E-002 
2.49E-002 
2.11E-002 
1.76E-001 
2.96E-002 
2.58E-002 
3.12E-001 
3.32E-002 
3.62E-001 
1.99E-001 
1.72E-001 
7.25E-002 
2.18E-002 
2.08E-001 
5.49E-002 
2.25E-002 
6.03E-002 
2.78£-002 
2.73E-002 
1.13E-001 
4.71E-001 
1.95E-;-001 
2.50£-001 
2.44E-001 
1.74E-002 
7.55E-002 
4.38£-002 



T****T******T********T**********************************T******T*T***TT** 
* Sandia National Laboratories * 
* Radiation Proteccion Samole Diaqnostics Proqra~ {S06 Labc=a:c=v] * 
* 7/15/99 11:50742 PM - - * 
T*********************** *********************************************** 

~ : Analyzed by: ;-/lo /'" Reviewed by: $'"."1. ~ IL:, -=r )::2./ }~<; : 
, *************** *****~~*4~********************************************** 

Customer BYRD/SALMI 
Customer Samole ID 047274-001 
Lab Sample II> 90141608 CCTA-6)'-G,c2.-0)'i~ OS-I.O'> 

Sample Description 
Sample Quanticy 
Sample Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

SOIL MARINELLI SAMPLE 
827.000 gram 

7/13/99 10:32:00 AM 
7/15/99 10:10:28 PM 

LAB 0 2 
6000 / 6003 seconds 

Conunencs: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram --_ ..... - .... -_.- ... ------ --_ .. - .... __ ... - ---------_ ... 

U-238 Not Detected --------- 7.33::::-001 
RA-226 Not Detected --------- 5.16E-00l 
PE-214 5.80E-001 1.13E-00l 4.07E-002 
EI-214 5.49E-001 1.15E-001 4.03E-002 
PE-210 Not Detected - ... __ .... _--- 3.24E+001 

TR-232 9.58E-001 4.89E-001 1. 09E- 001 
RA-228 9.00E-OOl 3.16E-001 1.28E-001 
AC-228 8.82E-001 2.20E-001 7.74E-002 
TR-228 7.08E-001 5.78E-001 3.93E-00l 
RA-224 8.77E-001 2.13E-001 5.89E-002 p- ~-~ =-"'-'" Not Detected -- ... - ... - ... -- 3.63E-002 
EI-2:2 1.02E+000 4.39E-OOl 2.59E-001 
TL-202 7.95E-001 1.79E-001 6.04E-002 

W -~--..:.!:: Not Detec:ed - .... -- .... ---- 2.01E-001 
7::-23: Not Detected ----_ ........... 1. 66E+000 
PA-23: Not Detected -""---- ... -- 1.24E+000 
':'::-227 Not Detected ---_ ... - ... _- 3.36E-001 
'FJ..- :23 Not Detected - ...... ------ 2.08E·OO1 
R...1'.J-2:"9 Not Der.ected - ... - -. -- - - 3.13E~001 
P2-2:: Nor. Detected - ....... _- .. _- 7.21E-001 ,..,..... -~..., Nc:: Detec:ed .;. -." ... .G ..... I ----- ... --- 1.1SE+OOl 

P.!.Y. - . " Not Detected 4.6l:E:-00l - ... _ ... _----
~ - - ~ Nc:: Decec::ed ------ ... -- 3.73E+002 N- .: I Net Detected --- ... - .. _- ... 2.54E·001 
-~ .. Not Detected !:" ..... ~- - .. --_ .... - ... 4.96E-002 ...... . :9 Nc: Detected -::- ... _---- .... -- 2.2~=:-001 



[Summary Report] - Sample ID: : 90141608 

Nuclide 
Name 

AG-108m 
AG-110m 
3A-133 
3E-7 
CD-I09 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
:0-57 
CO-58 
CO-60 
~R-5l 
3-134 

':5 - 137 
:::U-152 
:::U-154 
EU-1SS 
FE-59 
:;~-153 
-':C;-203 
'::-131 
IR-1S2 
K-40 
MN-52 
:-1N-S4 
MO-S9 
NA-22 
NA-24 
NE-95 
ND-147 
N:-57 
~U-1C3 
2U-106 
SE-122 
S3-124 
S:;-:"25 
SN-113 
SR-S5 

-;:;. •. ::. E 3 
:-:-99rn 
:-:-2Cl 
?-:- - ... -: -:, ... - ---

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.l0E+00l 
Not Detected 

-. ... ...,.- ,..,..-:e._,_ ... 0= 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detec'Ced 
Not De'Cected 
Not Detected 
Not Detected 
Net: Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detec'Ced 
Net Detected 
Not Detected 
Not Detected 
N~~ Detected 
Not Detected 

D:::.rc--,o"': 
____ 10.. __ 

De~ected 

2-siama 
Error 

2.8SE+000 ; -::;. -~~: tfj1;jJ ______ c_ 

- - -- - - - - ----------~f --------- f 
~~~~~~~~~ '(1J 

MDA 
(pCi/gram 

3.22E-002 
2.S5E-002 
4.28E-002 
2.13E-00l 
8.6SE-OOl 
1.26E-001 
2.50E-002 
4.64E-002 
2.11E-00l 
2.92E-002 
2.71E-002 
2.71E-002 
2.86E-002 
2.1SE-OOl 
3.50E-002 
2.77E-002 
8.l0E-002 
1. 56E- 001 
1.24E-OOl 
6.01E-002 
9.30E-002 
2.82E-002 
2.84E-002 
2.40E-002 
1.93E-OOl 
3.66E-002 
1.73E-002 
3.60E-00l 
3.64E-002 
4.61E-001 
2.36E-00l 
1.98E-001 
1.36E-00l 
2.39E-002 
2.40E-00l 
6.28E-002 
2.60E-002 
6.85E-002 
3.l9E-002 
3.19E-002 
1.28E-00l 
5.56E-00l 
2.57E+001 
2.81E-001 
2.81E-00l 
2.0SE-002 
8.42E-002 
4.78E-002 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (806 Labcra:c~~} * 
* 7/16/99 1: 32: 29 AM T 

************************ *********************************************** 

: Analyzed by: ., ;..IJ ~f Reviewed by: S'.-r.~k.-" -=t-1.:2 I }'i.1 : 
************* ****** **~1***************************************Y****** 
Customer EYRD/SALMI 
Customer Sample ID 047275-001 tcr;.-o1-t::;t.-()QC-o-P.>-> 
Lab Sample ID 90141609 

Sample Descr~ption 
Sample Quantl.ty 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

SOIL MARINELLI SAMPLE 
949.000 gram 

7/13/99 10:34:00 AM 
7/15/99 11:52:15 PM 

LAB 0 2 
6000 / 6004 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/grarn 

- ....... - ...... ----- .. ---.-
U-238 Not Detected 
RA-226 1.93E+00O 
PE-214 6.16E-00I 
BI·214 5.74£-001 
PE-21D Not DecEcted 

TH·232 8.52E-00l 
RA-228 9.41E-OOI 
AC-228 8.90E-001 
TH·228 7.38£-001 
RA-224 8.79E-OOI 
l?E-212 8.55E-OOl 
EI-212 9.92E·001 
TL-208 7.81E-001 

u- 235 1.11E-00l 
TH-231 Not Detected 
Pll_-231 Not Detected 
TH-227 Not DEtected 
EA-223 Not Detect.ed 
K..~-2:9 Not Detect.ed 
F- ~--=-..::..:...1 Not DEt.ected 
TL-207 Not Det.ected 

;.~~ .. 241 Not Detected 
PLJ-23S Net. DEtected 
NP-237 Not. DEtected 
FA 2-:'~ Not Detected 
TH-229 Not De:.ected 

2-sigrna MDA 
Error (pCi/gram 

---------- ---------- ... - .... ------- 7.05E-00l 
8.81E-OOl 4.74E-001 
2.99E-00l 3.78E-002 
1.1SE-00I 3.50E-002 
...... _---- .... 3.06£+001 

7.29E-00l 1. Q9E - 001 
2.77E-00I 1.09E-00I 
2.04E-001 6.85E-002 
2.55E-001 3.98E-001 
2.10E-00I 3.77E-002 
9.56E-00l 3.10E-002 
4.75E-00I 2.57E-001 
1.64E-00l 5.32E-002 

1.54E-001 1.95E-001 
- - - - - --- - 1.52E+000 
------""'-- 1.08E+000 -- - --- .. -. 3.12E-001 
--- .... _--- 1.95E-001 
-------- .. 2.89E-00l 
--------- E.71E-OOl 
--------- 1.04E+OOl 

- - - * - - • - - 4.2'sE-OOl --- ...... _--- 3.64E ... OO2 
- . - ... - -- - - 3.38E-001 
... ... - - - -- - - 4.59E-002 -.------- 2.14E-OOl 

Note: Ra-226 and U-235 gamma peaks 
interfere. Eitner Isotope 
may be over-estimated. 



[summary Report] - Sample ID: : 90141609 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
EE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-1S5 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NE- 95 
ND-147 
NI-57 
RU-I03 
RU-I06 
SE-122 
5E-124 
SE-125 
SN-113 
5:7.-25 
T;'_-:E2 
T;' .. -lE3 
T:- ~9r.1 
T~-20l 
X=:-:'33 
Y-22 
Z~-f5 
z:;_c= 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 

2_14E-001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.7SE-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.92E+OOl 
Not Detected 
Net Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 
Not: Detected 
Not Detected 
Not Detected 
Net Detected 
Net Detected 
Not Detec:ed 
Not Detec:ed 
Not Detected 
Not Detected 
Not Detected 
No:. Detec~ec. 
Net Detected 
Net Detected 
Net Detected 

2-sigma 
Error 

2.11E-001 

2.57E-002 

2.63E+OOO 

MDA 
(pCi/gram 

3.03E-002 
2.47E-002 
3.80E-002 
1.30E-001 
8.31E-00l 
1.19E- 001 
2.34E-002 
4.43E-002 
1.91E-001 
2.S9E-002 
2.54E-002 
2.49E-002 
2.76E-002 
1. 91E- 001 
3.26E-002 
1.86E-002 
7.63E-002 
1.47E-001 
1.17E- 001 
S.8SE-002 
S.91E-002 
2.50E-002 
2.68E-002 
2.17E-002 
1. 60E- 001 
3.2SE-002 
1.50E-002 
3.49E-00I 
3.23E-002 
4.S4E-00I 
2.23E-00I 
1.SOE-OOl 
7.75E-002 
2.2SE-002 
2.23E-OOI 
S.66E-002 
2.26E-002 
6.22E-002 
2.93E-002 
2.98E-002 
1.lSE-OOl 
5.20E-OOl 
2.93E+OOl 
2.71E-OOl 
2.66E-OOl 
2.02E-002 
7.82E-002 
4.35E-002 



~ Sandia National Laboratories 7 

• Radiation Protection Sample Diagnostics Program [806 Labcra~c~J] 7 

to 7/16/99 3: 14: 16 AM ' 
.**********************************************************77*****'**'777 

: Analyzed by: ~2.C~f Reviewed by:S".-r.~JV). -::r }:ll h'i : 
r**************~*~~~******************************************777T 
:ustomer BYRD/SALMI 
:ustomer Samole ID 047276-001 {cfA-o't-6;(Z. ~ O~b ,P.'>-I.D-> 
~ab Sample ID 90141610 

;ample Description 
3ample Quantity 
3ample Date/Time 
;cquire Start Date/Time 
Jetector Name 
~lapsed Live/Real Time 

Nuclide Activity 
Name (pCi/gram 

- ...... - .... "'" ... --- ....... _._---
U-238 2.64E+OOO 
RA-226 1.90E+000 
FE-214 5.93E-001 
EI-214 5.24£-001 
FE- 210 Not: Detected 

TH·232 7.45£-001 
RA-228 8.25E-001 
AC-228 7.47E-OOI 
TH-228 6.25E-OOl 
RA-224 6.48E-OOl 
FB- 212 8.30£-001 
EI-212 8.25£-001 
TL-20e 7.27E-00l 

U ---'-~'::; Not Detected 
TE-231 Not Detec::ed 
PA-23l Not De:ect.ec. 
TE-227 Not. De~ect.ed 
RP~-223 Not Detected 
R.."J - 2: 9 Not Detect.ed 
'Ct:. .. ~ - "! Not Det.ected .... - ---
TL-2C7 Not. Dt:)"'c,("""-:,,,; -------
~..l~-24:l No: Det.ec:.ed 
.,....,"' ....... -,... 
l:""U-.G;"':~ Not DjQ"'Q,f"""'--~r4 _ .... _----
NP-237 Not. D"'''''''''r-~''''''''; ---_ .... _-
PA-233 Not """;c.t- Q,....~ t::)t4 .;...,;- .... __ ..... _-
,..,.....,.. - -. I"'< 

N-~ D""'~=-~c,..; l::-":'';~ v ... ------ ... 

SOIL MARINELLI SAMPLE 
926.000 gram 

7/13/99 10:36:00 AM 
7/16/99 1:34:02 AM 

LAB02 
6000 / 

2-siama 
Error 

6004 seconc.s 

MDA 
{pCi/gram -- ..... _----- -----------

2.67E+000 5.56E-001 
2.24E+000 4.91E-00l 
1.14E-001 3.91£-002 
1.04E-001 3.29E-002 ------ ...... - 3.10E+001 

5.59E-00l 1.07E-00I 
2.38£-001 1.15E- 001 
1.84E-001 6.78E-002 
6.12£-001 3.54E-001 
2.04E-001 5.00E-002 
4.59E-001 3.40E-002 
4.18E-001 2.55E-00l 
1. 59E - 001 5.78E-002 

-- ... - -- . -- 1.21E-00l 
- ... _------ 1.57£+000 
--------- 1.16E+000 
-------""- 3.14£-001 
--------- 2.02E-001 
- -- - - -- - - 3.01E-001 
- - - - - . - - - 6.73E-00l -- - - - - - - - 1.05£+001 

-_ ... _--_ ... 4.24E-00l 
------ ... -- 3.57£+002 
- -- -- -- - - 3.33E-001 
---- - -. -- 4.56E-002 
- -. - - . - - - 2.16£-001 



[Summary Report] - Sample ID: : 90141610 

Nuclide 
Name 

AG-108m 
AG-l10m 
EA-133 
EE-7 
CD-109 
CD-115 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-132-
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB- 95 
r-.'"D-147 
NI-57 
RV-1C3 
RU-106 
So-122 
S3-:24 
52-125 
SN-l:"3 
5:;,-E:: 
~~ - >: ~ _ .. -,.- .J.. _ L 

:-:- 9S-~. 

7:':-2C: 
v-= _ - -:; -:; .... - ...... - -' 

Y-Sc 

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 

6.33E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.91E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 
Nor. Detec:ed 
Not Detec:ed 
Net Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Not 
Net 

Not 
Not 
Not 

Detected 
Detected 
Detec:ed 
Detected 
Detected 
Detected 

2-sigma 
Error 

9.8SE-002 

2.62E+000 

MDA 
(pCi/gram 

2.93E-002 
2.85E-002 
3.89E-002 
1.13E- 001 
8.07E-001 
1.22E-001 
2.31E-002 
4.41E-002 
1.95E-00l 
2.68E-002 
2.59E-002 
2.55E-002 
2.81E-002 
1. 89E- 001 
3.14E-002 
1. 61E-002 
7.74E-002 
1.43E-001 
1.l9E-001 
5.84E-002 
8.91E-002 
2.66E-002 
2.69E-002 
2.16E-002 
1.82E-001 
3.15E-002 
2.78E-002 
3.42E-001 
3.15E-002 
4.68E-001 
2.26E-001 
1.74E-001 
8.19E-002 
2.29E-002 
2.17E-001 
S.B7E-002 
2.30E-002 
6.50E-002 
2.95£-002 
2.90E-002 
1.23E-001 
5.18E-001 
3.61E+001 
2.76£-001 
2.86E-00l 
2.00E-002 
8.23E-002 
4.43E-002 



... Sandia Natl.ona.l. J.Ja..oora~O.I;;~t::= 
• Radiation Protection Sample Diagnostics Program (806 Labc=a:c=y] ... 
• 7/16/99 4:56:03 AM ... 
... ******************* *** ************************************ ............... ** ......... y 

: Analyzed by: ".II(~ Reviewed by:S.-r.~j£::;,--=t-liJ.h.'\ : 
**************** ***1,**k~******.************ .... ***************** ...... '****'* 
:ustomer BYRD/SALMI 
:ustomer Sample ID 047278-001 
:"ab Sample ID 90141611 (.Cf,..-()&l~r;,(l. - otIl-l)-D.> -'l>'-' 

Sample Description 
3amole Quantity 
3amole Date/Time 
ACaUire Start Date/Time 
Jecector Name 
~lapsed Live/Real Time 

:ormnents: 

Nuclide Activity 
Name (pCi/gram 

... -- .... -- --_.-------
U-238 2.55£ ... 000 
RA-226 2.06£+000 
PB-214 5.96E-00l 
B1-214 5.42£-001 
PB-210 Not Detected 

TH-232 8.74£-001 
RA-228 7.80E-00l 
AC-228 7.S1£-001 
TH-228 7.34£-001 
RA-224 8.72£-001 
PE:-212 7.95£-001 
E:-2l2 8.44E-001 
:-:-':;:08 7.45£-001 

lJ-235 Not Detec::ed 
TE-23::' Not Det:ected 
? .. ;- 23: Not Detected 
7:: 227 Not: Detected 
F_r...-223 Not Detected 
r_'J -2:. 9 Not Detected -- -- ...... Not De:ected =--=-L. __ 
:-:"'-2C7 Not Det.ected 

p..J.~. 241 Not Detec:ed 
_n 

~"- Not Detec:ed !"" .... L_:::' 
,,-- ---... '1:"-"",":' Not Detec:ed 
?~~-233 Not Detected 
':"::'-229 Not Detect.ed 

SOIL MARINELLI SAMPLE 
901. 000 gram 

7/13/99 10: 52: 00 AM Note: 
7/16/99 3:15:49 AM 

LAB 0 2 
6000 / 6004 seconds 

2-sigma MDA 
Erro= (pCi/gram 

_ ... _----_ ... - --- ... .. . ---- -
1.14E ... OOO S.SlE-001 
7.52£-001 4.67E-OOl 
1.18E- 001 3.67£-002 
1.22£-001 3.8SE-002 
--------- 3.11£+001 

4.40£-001 1.29E-00l 
2.48£-001 1. 08£- 001 
2.18£-001 7.22E-002 
6.24E-001 4.01E-001 
2.10E-001 5.41£-002 
4.75E-001 3.33E-002 
4.20E-001 2.43E-001 
1.58E-001 5.23E-002 

--------- 1. 99E- 001 
--- ... ----- 1.55E+000 
- - - - - - - - - 1.13E+000 
--------- 3.14E-001 --_ ..... -_ .. - 1.99E-001 
-- -- - - - -- 2.85E-001 
- -- - -- -- . 6.61E-001 
----- ... _-- 1.06E+OO1 

_ ... - ... - ... _-- 4.30E-001 
-------- ... 3.E7E+OO2 
------_.- 2.61E-OOl 
--- - -- - - - 4.55E-002 
- ... -_ ... ---- 2.21E-001 



Nuclide Activity 2-siama MDA 
Name (pCi/gram Error (pCi/gram 

------- ---------- --- - --- - - - - - - -- - - ---
AG-108m Not Detected - - - - -- - - - 2.99E-002 
AG-110m Not Detected - - - --- -- - 2.E5E-002 
BA-133 Not Detected ---------~ 3.7SE-002 
BE-7 Not Detected : - ::.: - : : : 0"" 1. 34 E - 00 1 
CD-109 g.01.Ei':CG _._z _c_ 8.88E-001 
CD-115 Not Detected ---------~I f 1.2SE-OOl 
CE-139 Not Detected - - - - - - - - - '7 1-0 It 2 . 3 9 E - 0 0 2 
CE-141 Not Detected --------- 4.5SE-002 
CE-144 Not Detected --------- 1.99E-001 
CO-56 Not Detected - - - - -- -- - 2.65E-002 
CO-57 Not Detected - - - --- - - - 2.64E-002 
CO-58 Not Detected - - - - -- --- 2.50E-002 
CO-60 Not Detected ---- - - -- - 2.91E-002 
CR-51 Not Detected - - - - - - - - - 1.97E-001 
C5-134 Not Detected -- - - --- -- 3.31E-002 
C5-137 2.43E-002 4.07E-002 1. 62E - 002 
EU-152 Not Detected --- - -- -- - 7.87E-002 
EU-154 Not Detected - - - - - -- - - 1.44E-001 
EU-ISS Not Detected - - -- - - - - - 1.18E- 001 
FE-59 Not Detected - - --- - - -- 5.64E-002 
GD-lS3 Not Detected - - - -- - - - - 9.33E-002 
HG-203 Not Detected - - - -- - - - - 2.70E-002 
!-131 Not Detected - - - - - - - - - 2.76E-002 
IR-192 Not Detected - - - - - - - - - 2.21E-002 
K-40 1.84E+00I 2.54E+000 1.89E-001 
MN-S2 Not Detected - - - -- - - - - 3.19E-002 
MN-S4 Not Detected - - - - - - - - - 1.68E-002 
MO-99 Not Detected - - - - - - - - - 3.72E-001 
NA-22 Not Detected - - - - - - - - - 3.29E-002 
NP..- 24 Not Detected - - - - - - - - - 4.75E-001 
NE- cc: Not Detected - - - - - - - - - 2.30E-001 
t-.I"D - 147 Not Detected - - - - - - - - - 1.76E-00I 
rE - 57 Not Detec:ed - - - - - - - - - 6.98E-002 
-~ .......... - Net Det.ec:ed 2.35E-002 Ku· ..l..l.'.j - - - - - - - - -
RD-106 Net Det.ected - - - - - - - - - 2.27E-001 
SE- ~~L. Net Detected - - - - - - - - - 6.17E-002 
SE-:24 Not Detected - - - - - - - - - 2.28E-002 
S:=-125 Net Detected - - - - - - - - - 6.47E-002 
SN-1:3 Not Detected - - - .. - - - - - 2.57E-002 
S:;"-85 No:. Dete~:ed - - - - - - - - - 2.95E-002 
,.,.,.,., "" c ...... 
_ r. - ..L. ...... '" Net De:ec:ed - - - - - - - - - 1.19E-001 
.... " _ ~ C"< .... .1'"' __ '-_ No:. Detected - - - - - - - - - 5.29E-001 
T:-99rn Not I:etected - - - - - - - - - 4.26E+00l 
'T"'. ..... t""' .. No:. Det.ected 2.90E-00l _~-~ ...... .l. - - - - - - - - -
X-=- - " -::-:; .. - ---' Not Detec:ed - - - - - - - - - 2.22E-001 
Y-E= N~~ 

'-~ Detec:.e:i - - - - - - - - - 2.02E-002 ,.,.,. -- Net ~C~g'-"'Q"":; B.01E-002 ..... n - c:: 
...... ____ \000 __ - - - - - - - - -

.... - .... - No: De:.ectec L.:-~ - -= :: - - - - - - - - - 4.36E-002 



~ana~a ~a~~on~. ~~~.~w~ ___ _ 
• 

Radiation Protection Sample Diagnostics Program [806 Labc:=a:'::=:t'j 
7/16/99 6:37:50 AM 

~****************** ***** *********************************************ty 

: Analyzed by: 2.: Lf Reviewed by:S.'T.~)(.o :::r)J.ll 11 : 
************** */!********************************************** 
:ustomer BYRD/SALMI 
:ustomer Samole ID 047279-001 
:"ab Sample ID 90141612 (crA-O't·~tZ .. Ot.H - D.';--1·0-'> 

Sample Description 
3ample Quantity 
Samole Date/Time 
~caUire Start Date/Time 
Jecector Name 
~lapsed Live/Real Time 

:crnments: 

Nuclide Activity 
Name (pCi/gram 

------- ---------_ .. 
U-238 4.00E+000 
RA-226 2.17E+000 
PE-214 5.33E-001 
E:-214 5.09E-00l 
PE-210 Net Detected 

TE-232 6.40E-00l 
RA-226 8.S0E-001 
AC-228 8.14E-001 
TH-228 5.96E-00I 
EA·224 8.42£-001 
:t:E·212 7.67E-OO: 
E = -212 9.32£-001 
T:-208 6.28E-00l 

G-235 No:: Detec::.ed 
':'::-23: Net Detected _ ....... - .. 

Ne::. Detected :: .. -"-L.": ... ,....... ..... ..... ....., 
.:;-~..:/ Not Detected - .... _ ......... 

Noe. Detected ::r ........... - ..;.....:: ~ 
p __ ~ - :2:"9 Net Detected 
:t:=-2::"1 Not Detec::.ed _ ......... '""-

Net Det.ected ....... - .;; ' .... / 

; ... ~- 241 Not Detected 
- -. 

~ - ~ Not Detected 
:~~-:37 Not:. Detected 
:;'"r .. - , .. Not Detected 
I"""":':_":'~C Not Detected .... '" --.,.., 

SOIL MARINELLI SAMPLE 
711.000 aram 

7/13/99 10:54:00 AM 
7/16/99 4:57:36 AM Note: 

LAB 0 2 
6000 / 6003 seconds 

2-sigma MeA 
Error {pCi/gram 

_ .... _------- -----------
3.62E+00O 6.73E-00I 
1.67E+00O S.lSE-001 
1.10E-001 4.08E-002 
3.66E-00l 4.09E-002 
--------- 3.59E+00l 

4.52E-001 1.34.E-001 
1.76E-00l 1.31£-001 
2.20E-001 6.96E-002 
7.27E-001 4.79£-001 
2.10E-001 6.35£-002 
1.38E-001 3.73E-002 
5.96E-001 3.10E-00l 
1.75E-001 7.13E-002 

-- -... -- -- - 1.28E- 001 --- -. - - -- 1.75E+000 
- . . - - - - - - 1.27£+000 
- . - -- -. - - 3 .42E- 001 
_ ... _-- ... - ... - 2.24E-00l 
...... _----_ .. 3.28E-001 
- - - - - - .. - ... 7.48E-00l 
- -- . - - -- - 1.23E+001 

----- .... --- 4.91E-00I 
- - - .. - . - - . 4.08E+002 
----- ... --- 2.98£-001 --_ .... _- ... - 5.00E-002 
. - - - - -- - - 2.47£-001 



Lo::lLW"I~ .. :t ~ct' ..... "'J ...,~ .. ~-- . --------
Nuclide Activity 2-sigma MDA 

Name (pCi/gram ) Erro:- (pCi/~:-arn 
------- - - --- - - -- - - - - --- - - -- ----------
AG-108rn Not Detected - - --- --- - 3.46E-002 
AG-llOrn Not Detected -- - -- - - - - 2.7SE-002 
BA-133 Not Detected - - - - - - - - - 4.24E-002 
BE-7 Not Detected --- - - - -- - 2.30E-OOl 
CD-109 Not Detected - - - - --- - - L27E+OOO 
CD-llS Not Detected -------- - L44E-OOl 
CE-139 Not Detected -- -- - - - -- 2.S9E-002 
CE-14l Not Detected - - - - - -- - - S.13E-002 
CE-144 Not Detected - - --- --- - 2.21E-OOl 
CO-56 Not Detected - - - - - - - - - 3.1SE-002 
CO-57 Not Detected - - --- --- - 2.86E-002 
CO-58 Not Detected --- - - - --- 2.92E-002 
CO-60 Not Detected - - --- - - -- 3.39E-002 
CR-Sl Not Detected - - - - - - - - - 2.17E-OOl 
CS-134 Not Detected --- - - - - - - 3.SSE-002 
CS-137 Not Detected - -- - - - - -- 2.99E-002 
EU-152 Not Detected - ---- - - - - 8.49E-002 
EU-154 Not Detected - - --- - - - - L67E-OOl 
EU-155 Not Detected - -- - - - - -- L34E-OOl 
'=E-59 Not Detected - --- - - - - - 6.65E-002 

--153 Not Detected - -- - ---- - LOSE-OOl 
.. -' - 203 Not Detected - - --- -- - - 2.91E-002 
:-131 Not Detected - - - - --- - - 2.94E-002 
IR-192 Not Detected - - - - - - - - - 2.46E-002 
K-40 1.9SE+OO1 2.69E+OOO 2.l7E-OOl 
MN-S2 Not Detected - - --- - - - - 3.9SE-002 
MN-S4 Net Detected ---- - -- - - 3.1SE-002 
MO-99 Not Det.ected - - --- - - - - 4.30E-001 
NA-22 Not Det.ected -- - -- - - - - 3.72E-002 
NA-24 Not- Detect-ed - -- - - - - - - 6.38E-OOl 
N3_oc:: Not. Det.ected --- - - - - - - 2.S3E-001 
r-"D - 147 Net. Detect.ed - - -- - - - - - 2.06E-00l 
N!-57 Not. Det.ec'Ced - - - -- - - - - 6.33E-002 
RU-103 Not. Det.ec'Ced - - - - - - - - - 2.62E-002 
RU-106 No'C De'Cec'Ced - - -- - - - - - 2.48E-00:' 
SB-122 Not De'Cect.ed - - - - - - - - - 7.21E-002 
SB-124 Not. Det.ected - -- - - - - - - 2.63E-002 
S5-125 Ne'C Detec~ed - -- - - - - - - 7.14E-002 
SN-1:'3 Not Detec~ed - - - - - - - - - 3.22E-002 
S?,-E5 Not Detec'Ced - - - - - - - - - 3.21E-002 
TA-:E2 Net Detec~ed - - - - - - - - - 1.32E-00l 
~A-l23 Net Detected - - - - - ... - - ... 6.09E-00:' 
TC-':-':-m Not Detected - - - - - - - - - 5.79E+OO:' 
TL-2C:l. Net Detected - -- - - - - - - 3.23E-OCl 
X- --- Net ...... .. '" - -_ ..... Det.ected - - - - ... - - - ... 3.38E-OO:' 
'foES Net Detec'Ced - - - ... - - - - - 2.29E-002 
ZN-E5 No'C Detec:ed - - - ... ... - ... ... ... 8.89E-OO:: 
Z;'-~5 Net Detected - - - - - - ... ... - 4.96E-00: 



* Radiation Protection S~le Diagnostics Program [806 Labc=a~=~; ~ 
* 7/16/99 9:09:47 AM ~ 
*****************~******** *******************************~**********y** 

: Analyzed by: ., I~I/f'l Reviewed by: 5.T.~ fc.." =t }.::u h, : 
***************** ******'~/:****************************************~*** 
Customer BYRD/SALMI 
Customer SamDle ID 047280-001 
Lab Sample ID 90141613 

SamDle Descriotion 
Sample Quantit.y 
Sample Date/Time 
Acquire Start Date/Time 
::>etector Name 
Elapsed Live/Real Time 

SOIL MARINELLI SAMPLE 
832.000 gram 

7/13/99 11:00:00 AM Note: 
7/16/99 7:29:32 AM 

LAB02 
6000 / 6003 seconds 

Comments: 
y************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- .---- ...... -.-- -----.---- ---------_ ... 
U-238 4.S0E+OOO 4.2SE+OOO 6.27E-001 
RA-226 Not Detected -... - ... ---- .... 4.86E-00l 
PB-214 6.11E-001 7.62E-001 3.9SE-002 
EI-214 5.80E-00l 1.24E-OOl 3.7SE-002 
PE-210 Not Detected -_ .... _--- ...... 3.42E+OOl 

TE-232 7.67E-001 4.04E-001 1.2SE-OOl 
RA-228 9.36E-OOl 2.86E-001 1.25E-001 p_e -22 8 8.62E-00l 1.75E-001 7.26E-002 
TH-228 6.37E-001 5.82E-001 3.55E-001 
RA-224 8.34E-001 2.04E-001 6.0DE-002 
PE-212 8.56E-001 1.37E-001 3.24E-002 
EI-212 8.12E-001 2.85E-001 2.41E-001 
7:-208 8.0lE-00l 8.40E-OCl S.87E-002 

C-235 3.01E-00l 2.75E-001 1.77E-00l 
~::-231 Not Detected ------ ....... 1.70E+OOO 
'1""".... ..... .... - Not Detected 1.19E+000 ::r .. -L..j.!,. - ... -------
TE 227 Not Det.ect.ed - ...... _----- 3.34E-001 
-'II\, ~......, ..... Not Detected 2.21E-00l "'-""I. - ... .:. .:J ---------
R.~-2l9 Nct. Detected -- - ~ . - - ~ - 3.10E-001 -- ........ Nee !:"=-L.":"~ De:eceed - . -- - - - - - 6.90E-OOl ..,.- -~"""': Ne: Detect.ed 1.13E+00l ... ;..,; ... ..;/ - - -- - - - - -
;'...;.'1 - 2 - Not. Det.ected 4.74E-OOl ..;. --- ........ _--
Pt. .. - 2 

~ Net. Detect.ed - -- - - - - ~ . 3.97E+OO2 
N- - .., 

N-~ Det.ect.ed ::--.:.., / ........ -_ .... _-- ... -- 2.86E-001 
::'.-.- "- .:J Nc: Detec:.ed ...... ---- ... _- 4.72E-002 
""l"':':_~ ...... - 9 Not Detect.ed - -- ... - - - . - 2.40E-OOl 



[summary Report] - Sample ID: : 90141613 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
EE-7 
CD-109 
CD-1l5 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-5l 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN- 52 
MN-S4 
MO-99 
NA-22 
NA-24 
NE- at; 

ND-147 
NT-57 
RD-IC3 
ED-10E 
SE-122 
S5-:24 
SE-l25 
S~-113 
SR-2~ 

"::.;- :63 
T:-99rn 
I"T". __ "'" .. 

~_-L!, .. ,:~ 

X:=:-133 
Y-EE 
Z~-ES 
~- ,-.
/ - - ..... -_ .... --' 

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 

2.6SE-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detected 

1.91E+OOl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 
Not Detected 
Not Detected 
Not: Detected 
Not Detected 

N~-u~ 

Net 
Not 
Ke: 
K.::: 
Ke: 

Detect.ed 
Dete':ted 
Detec:~ed 
[ie:ec:.ed 
Detec:.ed 
Detected 
Dete-:tec 
Dete::ed 

2-siama 
Error 

4.13E-002 

2.63E+000 

MDA 
(pCi/gram 

3.17E-002 
2.SSE-002 
4.04E-002 
2.21E-001 
9.73E-001 
1. 39E- 001 
2.S3E-002 
5.0SE-002 
2.12E-001 
2.90E-002 
2.76E-002 
2.69E-002 
2.94E-002 
2.1SE-001 
3.47E-002 
1.77E-002 
8.29E-002 
1.S4E-001 
1. 31E- 001 
S.93E-002 
1. 02E- 001 
2.75E-002 
2.91E-002 
2.31E-002 
1.S3E-001 
3.S3E-002 
1.64E-002 
4.03E-001 
3.44E-002 
6.S7E-001 
2.53E-001 
lo91E-OOl 
lo57E-001 
2.41E-002 
2.33E-OOl 
6.97E-002 
2.40E-002 
6.9SE-002 
3.24E-002 
3.1SE-002 
lo25E-00l 
6.02E-00l 
7.55E+001 
3.49E-001 
3.38E-001 
2.29E-002 
8.28E-002 
4.76E-002 



'* ;:,anoJ.C1. ,ncu ... ..I.V ........ -_______ --

'* Radiation Protection Sample Diagnostics Program [606 Labc:::-atcry] ".t 

'* 7/16/99 10:51:34 AM '* 
*'**********'*************'**'***'***'**********************,,*********,*y,**., •• 

: Analyzed by: /~d /'1f Reviewed by: S".-,.~~ -=t-/.l1 11"\ : 
Y***************~**~Jf~;*******************************.***,**y*y,*,*y 
:Ustcmer BYRD/SALMI 
Customer Samole ID 047281-001 
Lab Sample ID 90141614 CerA -0'i-6~'" P'< 1. .. ~.S'" -1.0-> 

Sample Description 
Sample Quantity 
Sample Date/TL~e 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

Nuclide Activitv 
Name (pCi/gram ) 

---- .... -- --_ ... - .... _- .. _-
U-238 Not Detected 
RA-226 Not Detected 
PE-214 5.62E-001 
E1-214 5.15E-001 
PB-210 Not Detected 

TE-232 7.11E-001 
RA-228 8.5SE-001 
AC-228 7.09E-001 
TF.-228 Nct Detected 
RA-224 8.5:'E-001 
PB-212 7.53E-001 
E::-212 8.76E-001 
TL-208 7.09E-001 

D- 23 5 9.12E-002 
T~-23: Not Detected 
::A-23: Not Detected 
'rE .. 227 Not Detected --.,., .... -..-. 
l""_-... -"L.,j Net Detected 
R..T\J-2:'9 Not Detected 
~- ::1 Not Detected ~- -
~, 2':.7 Not Detected . ...; 
A.;.\I! - 24: Not Detec:ed 
Pt..7 -:::! 9 Net Detected 
N:;::·:;:.37 , ,. -- ,.. ,..-.... c _ 
""""".. ..... --::" ....... -,.:..;.: Ne: Detected 
f""f"''''' - - i"'- Net Detected ' -- '''-........ ---

SOIL MARINELLI SAMPLE 
951. 000 aram 

7/13/99 11:02:00 AM 
7/16/99 9:11:21 AM Note: 

LAB 0 2 
6000 / 6003 seconds 

2-siama MDA 
Error (pCi/gram 

... -- ... ------ .... _---------
-------_ ... 6.59E-001 
--------- 3.82E-001 
1.27E- OC1 3.55E-002 
1.11E-001 3.38E-002 
_ .... _------ 2.99E+001 

3.74E-001 9.94E-002 
2.45E-001 1. 09E-001 
1.36E-001 6.44E-002 ---_ ... _-_ ... 3.96E ... 001 
2.04E-001 4.24E-002 
6.93£ ... 001 3.22E-002 
4.89£-001 2.33E-001 
1.59£-001 5.43E-002 

1.46£-001 1.8SE-D01 --_ ..... _-- .. 1.45E+000 
------- ... - 1.06E+OOO --_ ... _---- 2.98E-001 
--- ... -.... _- 1.89E-001 --_ ...... _--- 2.77E-OD1 
--- ... ----- 6.23E-OOl 
--_ .. - .. --- 1.04E+OO1 

- ~ ... - -- ... - - 4.03E-001 
- - - - - - - - - )/'p t . 3. lHE ... OO2 - -..,- ~ -- W 2.81E-OOl : ~ : ~ __ : : ~Dcfet! 4.47E-002 

2.0SE-001 --------4{oJ. 
'1 'l,tl ~ 



Nuclide Activity 2-siama MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ---------- ---------- -- ---- - - ... ... 

AG-10Sm Not Detected - ... ... ... ... ... ... ... ... 2.78E-002 
AG-110m Not Detected --------- 2.30E-002 
BA-133 Not Detected ... ... ... ... ... -- ... ... 3.60E-002 
EE-7 Not Detected --------- 1. 89E- 001 
CD-109 Not Detected --------- 9.56E-00l 
CD-115 Not Detected --------- 1.24E-001 
CE-139 Not Detected ... --... ... -- ... ... 2.22E-002 
CE-141 Not Detected -- ... ... ... ... ... ... - 4.22E-002 
CE-144 Not Detected -- ... ... ... ... - ... ... 1. 85E- 001 
CO-56 Not Detected --------- 2 .41E- 002 
CO-57 Not Detected --------- 2.50E-002 
CO-58 Not Detected --------- 2.43E-002 
CO-60 Not Detected - ... ... ... ... ... ... ... ... 2.63E-002 
CR-51 Not Detected ... - ... ... ... ... ... ... ... 1.86E-001 
CS-134 Not Detected --------- 3.03E-002 
CS-137 Not Detected --------- 2.43E-002 
EU-152 Not Detected ... ... ... ... ... ... ... ... ... 7.50E-002 
EU-154 Not Detected ... - ... ... ... ... ... ... ... 1.35E-001 
EU-155 Not Detected --------- 1.16E-001 
FE-59 Not Detected --------- 5.25E-002 
GD-153 Not Detected ... ... ... ... ... ... ... ... ... 8.54E-002 
HG-203 Not Detected --------- 2.44E-002 
1-131 Not Detected --------- 2.64E-002 
1R-192 Not Detected --------- 2.10E-002 
K-40 1.73E+001 2.38E+000 1.60E-00l 
MN-52 Not Detected ... ... ... ... ... ... ... ... ... 3.14E-002 
MN-54 Not Detected ... ... ... ... ... ... ... ... ... 1.52E-002 
MO-99 Not Detected ... ... ... ... ... ... ... ... ... 3.47E-00l 
NA-22 Not Detected --------- 3.17E-002 
NA-24 Not Detected ... ... ... ... ... ... ... ... ... 6.60E-001 
NB-95 Not Detected ... ... ... ... ... ... ... ... ... 2.29E-001 
~l)-147 Not Detected ... ... ... ... ... ... ... ... ... 1.77E-001 
NT-57 Not Detected --------- 1.46E-00l 
RU-I03 Not Detected ... ... ... ... - ... - ... ... 2.08E-002 
RU-106 Not Detected ... ... ... ... ... ... ... ... ... 2.19E-00l 
SE-122 Not Detected ... ... ... ... ... ... ... ... ... 6.31E-002 
SB-124 Not Detected ... ... ... ... ... ... ... ... ... 2.23E-002 
SE-125 Not Detected ... ... ... ... ... ... ... ... ... 6.35E-002 
SN - 1:' 3 Not De::ected ... ... ... ... ... ... - - - 2.77E-002 
SR-65 Not Detected - - - - - - - - - 2.82E-002 
T.~- 1 B 2 Not Detected - - - - - - - - - 1.I6E-00I 
TA-:E3 Not Detected --------- 5.03E-001 
7::-99m Not Detected - - - - - - - - - 7.88E+001 
:-:':-20: Not De:ected - - - - - - - - - 2.80E-001 
XE-:~3 Net Detected - - - - - - - - - 2.80E-001 
Y-6= N'"'~ ~ .. Detected - - - - - - - - - 1.8SE-002 
ZN-:;:: Net Detected - - - - - - - - - i.60E-002 -- .... - Ne: Detected L:-... - ~:: - - - - - - - - - 4.25E-002 



'*' Sandia National Laborator~es 
'*' Radiation Protection Sample Diagnostics Program [806 Labo=a~c=yJ ~ 
'*' 7/16/99 12: 3:3 : 21 PM '* 
'*''*''************************************************'************~*'*~~*~'*~'*'* 

'* Analyzed by: 
~'*'***'*'**'******** 
Customer 

'7 aflf Reviewed by: S.-"/. f"L~ -=1-1::2.1 h~ : 
***** '* ***'***'*'*'********'*'****'***********'*'***'*''*'**'*'**'*'*'* 

:ustomer SamDle ID 
:"'ab Sample ID 

Sample Description 
Sample Quantity 
SamDle Date/Time 
Acquire Start Date/Time 
::>etector Name 
2lapsed Live/Real Time 

:omments: 

Nuclide Activity 
Na.rne (pCi/gram ) 

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

U-238 3.30E .... 000 
RA-226 2.80E .... 000 
PE-214 6.13E-001 
EI-214 5.70E-001 
PE-210 Not Detected 

l"'\"'!t,: ......... ~ 
...... -4,j" 9.05E-00l 
RA-228 8.72E-001 
AC-228 9.09£-001 
TE-228 7.07E-001 
RA-224 9.19E-OOl 
PE-212 6.67E-001 
E!-212 9.81E:-00l 
TL-208 8.05E-001 

U-235 1.15E-001 
TE-231 No:. Detected 
FA-231 No:. Det.ected 
TH-.227 Not Detected 
RA·223 Not De:'ec~ed 
R..'I\I- 219 Not Detected 
1:::! • -:; ~ '1 Not Detected .... ---
T~-207 No: De:ec:.ed 

]...:.~ .. 241 Net Detected 
Pw·2~9 Not Detected 
N? .. 2:37 Ne:. "'""'jt:::. ... ,::.,.... .... c,.4 -----'- ..... _-
PA-233 Net Detectec 
T':.:·c-:c ..... """-""" Net DQ~t:;)r-"'Q"';; _ .... __ .... -...... 

BYRD/SALMI 
047282-001 
90141615 

SOIL MARINELLI SAMPLE 
876.000 gram 

7/13/99 11:10:00 AM 
7/16/99 10:53:05 AM Note: 

LAB 0 2 
6000 / 6004 seconds 

2-sigma MDA 
Error (pei/gram 

Ra-22S and U-23: Gar7::7:2 ceak; 
1''''tQrf ~ ,..· ..... r -t-~--I, ~. er:::. tllll::;: IS ... '..I\.,;I;: 

may be cver·estifT:a:~c. 

-------_.- --- .. -------
3.16E .... 000 6.57£-001 
9.62£-001 4.55£-001 
1.11£-001 4.18E-002 
1.23E-00I 3.89E-002 
--------- 3.38E .... 00l 

7.17E-OOl 1.32£-001 
3.05E-OOI 1.17E- 001 
2.19E-00I 7.24E-002 
6.66E-00l 4.16£-001 
2.21E-001 5.56E-002 
1.49E-001 3.43E-002 
5.08E-001 2.S8E-OOI 
1.72E-001 6.10E-002 

1.72E-001 2.17E-001 -- - - - - - . - 1. 76E .... 000 
- -- --- .. - - 1.21E+OOO 
----- - - - - 3.31E-001 -- --- - -. - 2.32E-001 
_ ... - .... _- .. - 3.00E-OOl 
- ... _------ 6.87E-001 
- --- - . . -- 1.08E .... 001 

--. ... --- - - 4.77E-001 
- - -- - -- - - 3.96E+002 
- - -- - - - ... - 2.96E-001 
.... -- .... ---- 4.93E-002 
--------- 2.48£-001 



[Summary Report] - Sample ID: : 90141615 

Nuclide 
Name 

i;G-108rn 
i;G-110rn 
SA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
:::E-144 
CO-56 
CO- 57 
CO-58 
::0-60 
::R - 51 
::S-134 
::S-137 
=:U -152 
=:U-154 
=:U-155 
E='E- 59 
3D - 15:3 
:{G-203 
1-131 
!R-192 
t<-40 
'1N-52 
'1N-54 
'10 - 99 
~A- 22 
~A- 2.; 
'J'E-95 
'm-l';7 
'H - 57 
:(U - 103 
:tti .. 106 
;E-~22 

33-2.24 
== -:2.5 
:iN- 2.13 
::!"' .. - t: :;. 

~;:. .. - : S 2 

-.... -. ,.., .. 
...... -Lv_ 

.... "".. --........ \i .. :: :: 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 

8.80E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.75E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

MDA 
(pCi/gram 

--------- 3.16E-002 
--------- 2.79E-002 
--------- 4.08E-002 
1.33E-001 1.35E-001 
--------- 1.01E+000 
--------- 1.48E-001 
--------- 2.60E-002 
--------- 4.99E-002 
--------- 2.13E-001 
--------- 2.7SE-002 
--------- 2.83E-002 
--------- 2.65E-002 
--------- 2.88E-002 
--------- 2.12E-001 
--------- 3.43E-002 
2.81E-002 1.83E-002 
--------- 8.43E-002 
--------- 1.53E-001 
--------- 1.29E-001 
--------- 6.04E-002 
--------- 1.07E-001 
--------- 2.84E-002 
--------- 3.05E-002 
--------- 2.39E-002 
2.72E+000 1.90E-001 
--------- 3.24E-002 
--------- 3.12E-002 
--------- 4.36E-001 
--------- 3.59E-002 

_.~C: ~~__ :-:::-::: ~~7.~9E-001 
--~~~_~_r---~_~.~.~_~_~~~~_~~,. 9.~lE-002 

Not Detected --------- ~ 2.01E-001 

1.98E+00I 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected --------- dQQ2.36E-002 
Not Detected ---------JtFI 1.70E-001 

Not Detected --------- 1 2.32E-00l 
Not Detected --------- 7.00E-002 
Not Detected --------- 2.45E-002 
Not Detected --------- 6.87E-002 
Not Detected --------- 3.16E-002 
Not Detected --------- 3.05E-002 
Not Detected --------- 1.29E-001 
Not Detected --------- 6.12E-001 
Not Detected --------- 1.09E+002 
No: Detected --------- 3.39E-00I 
Not Detected --------- 3.60E-001 
Not Detected --------- 1.96E-002 
Not Detected --------- 8.45E-002 
Not Detected --------- 4.61E-002 



............................ ill ........ ___ ______ ~ ______ _ 

* Sandia National Laboratories t 

* Radiation Protection Sample Diagnostics Progr~~ [806 Labcra==ryJ t 

* 7/16/99 2:15:09 PM T 

*************************** *************************************t*****_* 

: Analyzed by: ~/f(f Reviewed by:S-.T.~ jL.. -::r 1.21 )'1,\ : 
**************** *~~********************************************** 
:ustomer BYRD/SALMI 
:ustomer S~~Dle ID 047283-001 
Lab Sample ID 90141616 Cc.r.A-t:J&I-~R. - tY.('~ - ().:;- -1.0 -.> 

Sample Descr;ption 
Sample Quantl.ty 
Sample Date/Time 
Acquire Start Date/Time 
:Jet ector Name 
Elapsed Live/Real Time 

SOIL MARINELLI SAMPLE 
871.000 gram 

7/13/99 11:12:00 AM 
7/16/99 12:34:54 PM 

LAB 0 2 
6000 / 6003 seconds 

:omments: 
t************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pei/gram Error (pei/gram 

.-_ ... --- ... - ........ - ... -...... - --- ... -- .. --- ---- .. ------
U-236 Not Detected --------- 6.71E-001 
RA-226 Not Detected --------- 5.16E-001 
PB-214 S.S3E-OOl 1.15E- 001 3.69E-002 
B!-2l4 S.lSE-OOl 1.l2E-001 3.89E-002 
PE-210 Not Detected - - ... - ~ - - -- 3.08E+00l 

TH-232 7.S9E-OOl 1.10E+000 1.1SE-001 
RA-228 7.98E-00l 2. 54E:- 001 1.12E-001 
AC-228 7.73E-DDI 2.92E-00l 7.24E-002 
TR-228 8.57E-OOl 6.46E-OOI 3.91E-OOl 
RP.- 224 a.OSE-DOl 1.96E-OOl 4.41E-002 
PE-212 7.9GE-OOl 1.41E-OOI 3.24E-002 
5::-212 7.8GE-OOl 1.47E-OOl 2.5SE-00l 
T:-206 7.22E-OOI 1.62E-001 S.68E-002 

lJ-235 Not Detect.ed -. . - - - - - - 1.86E-00l 
TE-23l Not Det.ect.ed - - - - - . - - - 1.58E+000 
PJl.-23:' Not. Detected ------ ... -- 1.11E+000 
TF.-227 Not Detected --------- 3.1SE-00l 
FJ._-223 Not Detected - --- - - - - . 1. 97E- 001 
RJ~-219 Not Detected -------_ ... 2.96E-001 
PB-211 Not Detected --------- 6.60E-00I 
':':-2G7 Not Detected -- - - - . . - - 1.00E+001 

A."1- 2 41 Not Detected ... _--- ..... -- 4.34E-001 
'0"''' .... 1."" ... u .. ~_.::7 Not Detected .. _------- 3.61E+002 
N?-237 Not Detected -------- ... 2.35E-OOI 
F .. n.-233 Not:. Detected - ~ - - - ~ - - - 4.70E-002 
'"'r"'''' """' ......... Not Detected 2.13E·001 ... !'l ... ",,~::, ----- .. _--



[summary Report] - Sample ID: : 90141616 

Nuclide 
Name 

AG-108m 
AG-l10m 
BA-133 
EE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-155 
FE-59 
GD-153 
EG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-54 
MO-99 
N~_- 22 
NJ._- 24 
i'r-_o::: 

~-:J - 147 
N::::-57 
RD-103 
RD-106 
SE-122 
S3-12~ .--..... --l.L~ 

SN - 113 
SR-65 
,.....,.. ...... -
... r"...- ~ =~ 

--:;:'_-163 
~:-9?m 
7L-2Ql 
X- .~~ 

::.--.;.; 

1'-6S 
z:~ -6 ~ 
Zr\. - S 5 

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 
No'C Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.B3E+OOl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
No: Detected 
No:. Detected 
No:. Detected 
Not Detected 
Not Detected 
No: Detected 
Not Detected 
Net Detected 
Not Detected 
Not Detect.ed 
Ne:. Detect.ed 
No:. Detected 
Not Detect.ed 
Ne: Detect.ed 

2-sigma 
Error 

2.S3E+OOO 

MDA 
(pCi/gram 

2.87E-002 
2.4SE-002 
3.74E-002 
1.89E-OOl 
1.09E+OOO 
1.38E-001 
2.33E-002 
4.41E-002 
1.91E-OOl 
2.72E-002 
2.63E-002 
2.62E-002 
2.92E-002 
2.00E-OOl 

.3.30E-002 
2.62E-002 
7.87E-002 
1.38E-001 
1.22E-001 
6.04E-002 
8.S2E-002 
2.61E-002 
2.SSE-002 
2.21E-002 
1. 62E - 001 
3.2SE-002 
2.7SE-002 
3.S4E-001 
3.26E-002 
S.OSE-001 
2.47E-001 
1.7SE-OOl 
1.S5E-OOl 
2.29E-002 
2.28E-OOl 
6.67E-002 
2.39E-002 
6.1SE-002 
2.92E-002 
3.01E-002 
1.24E-OOl 
S.6SE-OOl 
1.lSE+002 
3.03E-OOl 
3.1SE-OOl 
2.04E-002 
B.32E-002 
4.42E-002 



*' 
*' 
*' 

Sandia National Laboratories 
Radiation Protection Samole Diaanostics Proaram [806 Labcra:c=y] 

7/16/99 4:57~22 PM - 'II: 
w~~~~~~~*~~~~~~~~~~~ ~~~ ~~~~*~*~~*~*~~*~~*~*~*~~~~~*~~*~~~.,..,..,.*.,..,..,..,..,..,. 

: Analyzed by: '7 'l-{f1 Reviewed by: S.--r.&1v-It.;, -=+- J 2., h C;; : 
*'~~~~*~********* ******* ****~*~*~~~**~~~~*~***~*~~*~**",*****"'''''II:*'''*'''''''''** 

::ustomer 
::uscomer Samnle ID 
:"ab Sample ID 

3ample Description 
3ample Quantity 
3amole Dace/Time 
;.ccruire Start Date/Time 
Jetector Name 
~lapsed Live/Real Time 

::omments: 

BYRD/SALMI 
047284-001 
90141617 

SOIL MARINELLI SAMPLE 
889.000 gram 

7/13/99 1:10:00 PM 
7/16/99 3:17:07 PM 

LAB 0 2 
6000 / 6004 seconds 

T******~~"'**************"'****************~~*~*~**~~~~~~*~*~~**~**~~**~*** 

Nuclide 
Name 

u- 23 8 
RA-226 
PB-214 
31-214 
PB-210 

TE-232 
RA-228 
AC-228 
TE-228 
RA-224 
PE-212 
B:-2:'2 
Tw-208 

U-2~5 
T::-23~ 
F.=:'-23l 
7::-227 

R.;~ - 219 
E=3-211 
T:"'-2C7 

9 
7 

Activity 
(pCi/gram 

Not Detected 
2.12E+000 
S.79E-00l 
5.60E-OOI 

Not Detected 

7.92E-OOI 
8.6DE-OOI 
8.40E-OOI 
9.12E-OOl 
8.S1E-OOl 
e.12E-OOl 
9.80E-OOl 
7.61E-OOl 

:'.82E-OOl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 

:.4:: ::::: 
Not Detected 
Not Detected 

2-sigma 
Error 

9.S2E-ODl 
1.1SE-001 
1.19E-OOI 

4.12E-OOI 
2.61E-OOI 
1.S8E-OOI 
6.27E-OOl 
2.0EE-OOI 
2.32E-OOl 
4.64E-OOI 
S.21E-OOI 

1.S9E-00l 

--- -- -- --~ ... -~- ,...,..- N~ _. __ 0 ..... _ ::::::::: £¥~ 

MDA 
(pCi/gram 

7.82E-OOl 
4.61E-OOl 
3.91E-002 
3.80E-002 
3.13E+OOl 

1. 32E- 001 
1.l6E- 001 
7.33E-002 
4.04E-00l 
4.87E-002 
3.33E-002 
2.66E-OOl 
5.66E-002 

2.02E-OOl 
1.61E+OOO 
1.13E+OOO 
3.20E-00l 
2.06E-OOI 
3.06E-OOl 
6.9SE-OOl 
1.lOE+OOl 

4.S8E-OOl 
3.70E+002 
2.24E-OOl 
4.66E-002 
2.27E-OOl 



[summary Report] - Sample ID: : 90141617 

~uclide 
Name 

~G-108m 
~G-110m 
3A-133 
3E-7 
:D-109 
::0-115 
:E-139 
:E-141 
:E-144 
:0-56 
:0- 57 
:0- 58 
:0- 60 
:R-51 
:S -134 
:S -137 
::U -152 
::U -154 
::U -15 5 
::'E - 59 
:;D-153 
~G- 203 
I-131 
IR-192 
{-40 
'1N-52 
'1N-S4 
~o- 99 
~A-22 
~A- 24 
E-95 
'ID-147 
~I - 57 
~U - 103 
~U -1 0 6 
3E-122 
33 -:24 
3E-l25 
3N-113 
3R-85 
"':A - 1 S 2 
--;:J:.. - 1 e :3 
:-C-99rn 
-::L - 2 01 
;'::::-::33 
r-88 
Z:~ - C 5 

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 

6.72E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.07E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 
Not Detected 
Not Detect-ed 
Not Detected 
Net Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detec:.ed 
Not Detected 
Net Detected 
No:. Detected 
Not Detected 

2-sicrma 
Error 

4.14E-002 

2.84:::+000 

MDA 
(pCi/gram 

3.07E-002 
3.12E-002 
3.97E-002 
2.19E-001 
7.61E-001 
1.46E-001 
2.47E-002 
4.63E-002 
2.01E-001 
2.76E-002 
2.71E-002 
2.72E-002 
2.91E-002 
2.04E-001 
3.36E-002 
1.62E-002 
8.14E-002 
1.49E-001 
1.21E-001 
6.47E-002 
9.65E-002 
2.70E-002 
2.81E-002 
2.27E-002 
1.75E-001 
3.38E-002 
2.84E-002 
4.06E-001 
3.56E-002 
8.42E-001 
2.55:::-001 
1.94E-001 
9.60E-002 
2.41E-002 
2.29E-001 
7.11:::-002 
2.46E-002 
6.50E-002 
3.15E-002 
3.07E-002 
1.24E-001 
5.98E-001 
1.32:::+002 
3.28E-001 
3.33E-001 
1.94E-002 
7.97E-002 
4.59E-002 



Sandia National Laboratories 
Radiation Protection Sample Diagnostics Progr~~ [806 La~c=a:c=y! 

7/16/99 6:39:10 PM 
T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTYTYTTYTYYY~ 

* i 1.11~ I( Reviewed by: S":-r-: r~ I~ -=r-1JI ),\, : 
TTTTTTTTT(TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTYYYTTYYYYYY 

... Analyzed by: 
'l'TTTTTTTTTTTTTTT 

:ustomer 
:ustomer Samnle ID 
:"'ab Sample ID 
3amnle Descrintion 
3ample Quantity 
3amnle Date/Time 
;cqUire Start Date/Time 
Jet ector Name 
~lapsed Live/Real Time 

:omments: 

Nuclide Activity 
Name (pCi/gram 

----.-- ----------. 
U-238 2.73E+000 
FJ..- 226 1.74E+000 
P5·214 5.92E-00l 
BI-214 5.28E-00l 
PB-210 Not Detected 

TE-232 8.10E-001 
RA-228 8.18E-00l 
AC-228 8.10E-001 
TH-22B 3.73E-00l 
RA-224 8.25E-001 
PS-212 7.97E-00l 
5I-2:2 8.88E-00l 
TL-202 7.27E-00l 

U-';":)::: --- Not Detected 
TE-231 Not Detected 
?A-23: Not Detected 
TE-227 Not. Detected 
RA-223 Not Det.ected 
L~- 2:9 Not Detected 
P3-211 Not Detected 
:-:"-207 Not Detected 

~-241 Not Detected 
Plj-239 Not Det.ect.ed 

BYRD/SALMI 
047285-001 
90141618 

SOIL MARINELLI SAMPLE 
877.000 gram 

7/13/99 1:12:00 PM 
7/16/99 4:58:55 PM 

LAB 0 2 
6000 / 6004 seconds 

2-sigma MDA 
Erro= (pCi/gram 

---------- --- - -- - - - --
1.04E+000 5.60E-00l 
5.64E-001 5.04E-001 
1. 23:C:- 001 4.17E-002 
1.14E-00l 3.53E-002 
--.------ 3.28E+001 

4.59E-001 1.25E-001 
3.10E-001 1.23E-001 
2.05E-001 7.45E-002 
5.42E-001 4.25E-001 
2.00E-001 5.06E-002 
1.41E-001 3.25E-002 
2.37£-001 2.58E-001 
1.57£-001 S.78E-002 

- - - - - - - - - 2.03E-001 
- - - - - - - - - 1.61E+000 
- - - - - - - - - 1.15E+000 
- - - - - - - - - 3.18E-001 
- - - - - - - - - 2.13E-001 
--------- 3.10E-001 
- - - - - - - - - 6.91E-001 
--------. 1.10E+001 

1-;:;:-237 - ~-- ~ ~-- ..... '- _c_ 

--------- 4.43E-001 
:-~:--::~ ~'1~ 3.70E+002 

--~~~~~--~-~.~_~_~~¥~_~_~ 2.78E-001 
F.~.-:33 Not. Detected 
TE-2:S No: Detected ---------Jfr 4.80E-002 --------- 2.33E-001 

1 I q 



[Summary Report] - Sample ID: : 90141618 

Nuclide 
Name 

A.G-10Srn 
A.G-110rn 
8A-133 
EE-7 
CD-I09 
CD-115 
CE-139 
CE-141 
::E-144 
::0-56 
:0-57 
:0- 58 
:0-60 
:R- 51 
:S -134 
:S -13 7 
::U-152 
::U-154 
::U-1S5 
FE-59 
3D-IS3 
HG-203 
I - , ":l , 

IR-192 
K-40 
~-52 
~-54 

!10 - 9 S 
NA-22 
N;'.- 24 
N'3-95 
tID-147 
N'I - 57 
RU-I03 
RU-106 
::3-122 
S3-:"24 
::=-:.2= 
S};-113 
S~-E:: 
TA-182 
-::A - l E 3 
~r"'_ao"'" ... __ - - •• 1 

:':-20: 
X- • - -

~.::.. - -.:. ~ 
':'-63 
Z::\-65 -- ,....." ..... - ""'" -........ --

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 

5.73E-002 
Not Detected 
Not Detected 
Not Detected 
Not: Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 

2.1SE+00l 
No: Det.ected 
Net Detected 
Ne: Detect.ed 
Not Det.ected 
Not Detect.ed 
Not Detected 
Not Det.ec::ed 
Ne: Detec::ed 
Net Detected 
Net Detected 
Net Detected 
Not Detected 
Not Detected 
Net Detected 
No:. Detec~ed 
Net Detected 
No: Detected 
Net Detected 
Not De:ected 
Nr- Detected 
Net Detected 
No: Detected 
No: De:ec:ed 

2-sigma 
Error 

3.S1E-002 

2.9SE+OOO 

MDA 
(pCi/gram 

3.I1E-002 
3.00E-002 
4.00E-002 
2.07E-OOl 
9.4SE-00l 
1. 49E- 001 
2.46E-002 
4.72E-002 
2.00E-OOl 
2.76E-002 
2.6SE-002 
2.66E-002 
2.96E-002 
2.07E-001 
3.33E-002 
1. 97E- 002 
7.89E-002 
1. SOE - 001 
1. 23E - 001 
6.21E-002 
9.44E-002 
2.7SE-002 
2.92E-002 
2.29E-002 
1.94E-OOl 
3.67E-002 
1.S6E-002 
4.2IE-00I 
3.50E-002 
8.7SE-00I 
2.SSE-OOl 
2.0SE-OOl 
8.9SE-002 
2.SIE-002 
2.22E-OOI 
7.00E-002 
2.49E-002 
6.44E-002 
2.9SE-002 
3.06E-002 
1.32E-OOI 
S.90E-OOl 
1.63E+002 
3.3SE-OOI 
3.44E-OOl 
2.I8E-002 
8.SSE-002 
4.S6E-002 



Sandia National Laoora~o~~=~ 
Radiation Protection Sample Diagnostics Program [806 Labc~a:=~i: 

7/16/99 8:20:59 PM 

:ustomer 
:ustomer Samnle ID 
..Jab Sample ID 

,ample Description 
;ample Quantity 
;amnle Date/Time 
lCcrUire Start Date/Time 
)etector Name 
~lapsed Live/Real Time 

BYRD/SALMI 
047287-001 
90141619 

SOIL MARINELLI SAMPLE 
936.000 gram 

7/13/99 1:17:00 PM 
7/16/99 6:40:43 PM 

LAB 0 2 
6000 / 6004 seconds 

" 
" 

:omments: 
~************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name {pCi/gram Error {pCi/gram 

------- ----------- -- -- - - -- -- -----------
U-238 3.50E+000 1. 87E+000 5.81E-001 
RA-226 Not Detected -------.- 4.82E-001 
PB-214 5.63E-001 2.36£-001 3.80E-002 
B!-214 .5.39E-001 1.1 7E - 001 3.69E-002 
PB-210 Not Detected ---.---.- 3.10E+001 

TH-232 7.61E-001 1.20E+000 1. 15E- 001 
RA-228 8.34E-00l 3.04E-001 1.14E- 001 
AC-228 7.59E-00l 2.16E-001 6.90E-002 
TH-228 Not Detected -----.-.- 3.42E-00l 
RA-224 8.99E-001 2.1SE-00l 4.62E-002 
PB-212 7.94E-001 6.04E-001 3.33E-002 
BI-212 8.56E-001 4.98E-001 2.60E-00l 
TL-208 7.27E-001 1.55£-001 5.77E-002 

U-235 Not Detected - - - - - - - - - 1.98E-001 
T>':-~~' •• 4..j_ Not Detected - -- - - - - - - 1.60E+000 
PA-23: Not Detected -------.- 1.13E+000 
TH-227 Not Detected - - - - - - - - - 3.07E-001 
RA-223 Not Detected - - - - - - - - - 2.09E-001 
RN - 219 Not Detected - - - - - - - - - 2.96E-001 
PB-211 Not Detected ---.----- 6.59E-001 
T:"-207 Not Detected - - - - - - - - - 1.08E+001 

A.f'.1- 24: Not Detected - - - - - - - - - 4.45E-001 
PU-239 Not Detected - - - - - - - - - 3.64E+002 
N:t:-237 Not Detected - - - - - - - - - 3.39E-001 
P;'.-233 Not Detected - - - - - - - - - 4.53E-002 
TE-229 Not Detected ---.----- 2.19E-001 



[summary Report) - Sample ID: : 90141619 

~uclide 
Name 

~G-108rn 
~G-110rn 
:lA-133 
3E-7 
:D-109 
:D-115 
:E-139 
:E-141 
:E-144 
:0-56 
:0- 57 
:0-58 
:0-60 
:R-S1 
:5-134 
:5-137 
EU-152 
EU-154 
EU-155 
FE-59 
:;D-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
N3 - 95 
N:J-147 
N:-57 
RU-1C3 
RU-106 
53-12.2 
53-124 

5~-l:'3 
5:\-25 

7:":-2[1 
X:=:-133 
y-s: 
ZN-65 
ZR-9S 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 

1.35E-001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.34E-002 
Not Detected 
Not: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not. Detect.ed 

2.24E+001 
Not Detected 
Not. Detec'Ced 
Not. Detected 
Not Detected 
Not Detected 
Not. Detec'Ced 
Not Detected 
Not Detect:ed 
Not: Detected 
Not: Detected 
Not Detected 
Not 
Not 
Not 

Detected 
Detect:eo 
Detected 

Not Detected 
Not: Detec'Ced 
Not Detected 
Not: Detected 
Not Detected 
Not Detected 
N~~ Detec:.ed 
No: Dete=::.ed 
Nc~ Detec:.ed 

2-siama 
Error 

1. 96E- 001 

3.49£-002 

3.07£+000 

MDA 
(pCi/gram 

2.99E-002 
3.06E-002 
3.88£-002 
1.33E-001 
1.14E+000 
1. 45E- 001 
2.39E-002 
4.61E-002 
1. 97E- 001 
2.58E-002 
2.71E-002 
2.57E-002 
2.91E-002" 
1.95E-001 
3.21E-002 
1.93E-002 
8.05E-002 
1. 43E - 001 
1. 21E- 001 
5.40E-002 
9.16E-002 
2.67E-002 
2.83E-002 
2.21E-002 
1.59E-001 
3.51E-002 
2.76E-002 
4.07E-001 
3.36E-002 
8.80E-001 
2.50E-001 
1.SSE-001 
8.89E-002 
2.39E-002 
2.24E-001 
7.16E-002 
2.40E-002 
6.15E-002 
3.01E-002 
2.97E-002 
1.25E-001 
5.84E-001 
1.87E+002 
3.31E-001 
3.46E-001 
1.93E-002 
8.39£-002 
4.37E-002 



Sandia National Laboratories T 

Radiation Protection Sample Diagnostics Program [606 Labc=a:c~yJ • 
7/16/99 10:02:47 PM T 

***** *******************************************Ty*Y* 

.. Analyzed by: ,Itt'! Reviewed by:5~ YL/~ ::r ].41 hi : 
*~:************************************T******Y***Y "************ 

:::ustomer 
:::ustomer Samnle ID 
::...ab Sample ID 

3ample Descr~ption 
;ample QuantJ.ty 
;amnle Date/Time 
;ccruire Start Date/Time 
Jetector Name 
:lapsed Live/Real Time 

EYRD/SALMI 
047268-001 
90141620 

SOIL MARINELLI SAMPLE 
797.000 gram 

7/13/99 1:19:00 PM Note: 
7/16/99 8:22:32 PM 

LAB02 
6000 / 6003 seconds 

M2-22: 2~~ ~:·2::: ;Z~~:: :=~~:.3 
ir:t=:riere. :~ti1:; :5::::5 
TTicy be C';~'-e5~ii7:?:e:, 

:omrnents: 
-************************************************************************ 

Nuclide 
Name 

D-238 
RA-226 
PE-214 
EI-214 
PE-210 

TH-232 
RA-22S 
AC-228 
TR·228 
R-l:..-224 
PE;-212 

TL-208 

D- 23 5 
"""~ .... ""'-j ... ..:." ~ 
PA-23: 
T::-227 
-"" ...... --.t"""""'*"" - L. .:. .;j 

R..~-2:9 
....... - -.... 
::'=-,,~..:.. 

7:'-207 

9 

Activity 
(pCi/gram 

3.04E+000 
2.44£+000 
6.22E-001 
5.38E-001 

Not Det:ect:ed 

Not Det:ect:ed 
8.38E-001 
8.62E-001 
7.58E-001 
8.64E-001 
8.36£-001 
7.09£-001 
7.~3E-OOl 

Not De!:.ected 
Not Detected 
No'C De'Cected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ected 
No;: De;:ect.ed 

Not. De;:ected 
Not Detected 
No:: De!:.ected 
Not De:ec'Ced 
Not Detected 

3.29E+000 
8.54E-001 
1. 34E- 001 
1.11E-001 

2.66E-001 
2.23E-001 
6.20E-001 
2.11E-001 
4.01E-00I 
S.46E-001 
1.67E-001 

MDA 
{pCi/gram 

6.49E-001 
5.25£-001 
4.32£-002 
3.88£-002 
3.42E+001 

1.39E-001 
1.26E-00l 
7.31E-002 
4.06E-001 
4.8SE-002 
3.80E-002 
2.70E-001 
5.99E-002 

1.22E-00I 
1. 71E+OOO 
1.21E+000 
3.46E-001 
2.31E-001 
3.18E-001 
7.19E-001 
1.l3E+00l 

4.69E·001 
3.89E+002 
2.86E-001 
4.98E-002 
2.39E-00l 



[Summary Report] - Sample ID: : 90141620 

Nuclide 
Name 

AG-108m 
AG-llOm 
EA-133 
BE-7 
CD-I09 
CD-llS 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
C5-l34 
CS-137 
EU-152 
EU-1S4 
EU-155 
FE-59 
G::l-153 
:iG-203 
:-131 
:?-192 
K-40 
MN- 52 
MN-54 
MCl-99 
KJ._- 22 
Kl. - 2.; 
K~-?5 
!\-:J - 147 
K~-57 

S3-2.24 

SK-::3 

~;" .. - : e 3 
...... - .... .-__ -::~m 

:-:":-=~1 

)::::-----
,..,.,... ,..-
L._'-:;::; -- .... -...... :' .. -:;- ~ 

Activity 
(pCi/gram ) 

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 

S.46E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ect.ed 
Not De:ect.ed 
Not Detec:ed 
Not Detected 

2.02E-+-OOl 
Not. Detected 
N::l: 
No: 
N::lt 
No: 
Not. 
Not 
N::lt 
Not 
N::l: 
Not 
Not 
N::lt 
Not 
N::lt 
No: 
Not 
N::lt. 
N::lt. 
Not 
N::lt 
Not 
No: 

Detected 
Detected 
Detected 
Detected 
Detected 
Detect.ed 
Detected 
De~e:::ed 
De:.e::ted 
::>etected 
Detected 
Detected 
Detected 
Detected 
Detected 
De:.ected 
Detected 
Detected 
De:.ected 
Detec:.ed 
Detected 
Detected 

2-sigma 
Error 

3.71E-002 

2.78E~000 

MDA 
(pCi/gram 

3.27E-002 
3.l2E-002 
4.3SE-002 
2.17E-OOl 
1.2BE+OOO 
1. 63E- 001 
2.S9E-002 
4.93E-002 
2.lSE-OOl 
3.0lE-002 
2.77E-002 
2.89E-002 
3.0SE-002 
2.l7E-OOl 
3.48E-002 
1. 72E- 002 
B.2lE-002 
1.S7E-OOl 
1.30E-OOl 
6.43E-002 
9.92E-002 
2.B7E-002 
3.l4E-002 
2.47E-002 
2.llE-OOl 
3.39E-002 
2.9lE-002 
4.60E-00l 
3.79E-002 
1.l2E-+-OOO 
2.86E-OOl 
2.0SE-OOl 
L88E-OOl 
2.S0E-002 
2.47E-OOl 
7.78E-002 
2.48E-002 
6.92E-002 
3.2SE-002 
3.28E-002 
1.30E-OOl 
6.26E-00l 
2.47E+002 
3.63E-OOl 
3.77E-OOl 
2.07E-002 
8.SlE-002 
4.93E-002 



Samnle Descrintion 
Sample Quantity 
Samnle Dat.e/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

Nuclide Activity 
Name (pCi/g:-am 

... - ... - ..... - -------_ ... --
U-238 4.56£+000 
R.l;-226 No:. Detected 
PE-214 6.37£-001 
51-214 6.01£-001 
PB-210 N-~ ""'-- Detect.ed 

T:-: -232 9.25E-001 
RA-228 9.70£-001 
AC-228 9.57£-001 ".." ....... -.,Q 
... !'l ""'_""" B.58£-001 
F_:;- 224 9.45E-001 
?3-2:2 9 .21E-001 
::::-:::'2 1.G3E"':)00 ..,.... 

20B 7.:3E-001 --
7;-235 9.23E-002 
-.. -- - No:. D:'~Q""'Q" __ - - - It,. __ 

-". -- ....... N"" Dc,.-Q-"'~..4 ~~ ... -L..!_ u_ -'-----_ ..... ':':: -:: :;:7 Not. Dt=i,....c-,....Q~ _ .... __ .... _ .... 
FJ..-2:3 No:. Det.ec:~ed 
E!~ .. 2:9 N""'-'-'- Det.ected 
P3-2l1 Not. Dete::ted 
7~-2G7 N-~ ""'- De:.ected 

):;..M- 2 ~ 1 N-'-
~-

TlQ~Q--Q....:1 """"-'--'-' .... _-......... --, "'" :" ' ... ..' - .c.:, ~ No:. Dete=:.ed 
r~?· 237 Not. Dc~c;:;.- ... ~~ -""'--""'_ ...... 
P):;.-233 Not Detec-::ed 
7E-229 Not Detect.ed 

SOIL MARINELLI SA-~LE 
86B.000 aram 

7/13/99 1:25:00 PM 
7/16/99 10:04:20 PM 

LAB 0 2 
6000 / 

2-sigma 
Error 

6004 seconds 

MDA 
(pCi/gram 

--- .... ------ ... - ... ---- .... --
3.57E+000 6.30E-001 
... _- ......... --- 4.99£-001 
8.63£-002 4.33£-002 
2.40£·001 3.93£-002 
- .. - ... - ... - .... 3.48E+001 

4.65E-001 1. 36E- 001 
3.13£-001 1. 13E - 001 
2.30£-001 7.90£-002 
6.8.9E-OOl 4.20E-OOl 
2.26£-001 5.13E-002 
1.S8E-OOl 3.56E-002 
5.62E-00l 2.70E-00l 
1.76£-001 5.63E-002 

1.7~E-00l 2.20E-00l 
... -.--.--- 1.75£+000 
----- ... _ ...... 1.26E+000 
.... _----- .. - 3.43E-001 
--------- 2.30::::-001 
_ ... ----_ .. - 3.23E-001 
....... - .. - ... -- 7.37£-001 
- .. --- ... --- 1.17E+001 

-----_ .. _- 4.87£-001 
--------- 4.02E+002 
_ ... ---.--- 2.93E-OOl 
--_ ....... --- 5.05£-002 
-- ... ------ 2.46E-001 



[Summary Report) - Sample ID: : 90141621 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
EA-133 
EE-7 
CD-109 
CD-115 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-5l 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
:R-192 
K-40 
MN- 52 
MN- 54 
MO-99 
K]'-22 
I~;:_ - 24 
18 - 9.5 
~-::> - 147 
IG -:'7 

? .. ::-l05 
S3-::2 
S:::-:"24 

sr~-::3 

::;".-lB3 

\.'-83 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 

2.0SE-001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

S.29E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detecte:1 
Not Detected 
Not Detected 
Not Detected 

2.21E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detecte:1 
Not Detected 
Not Detected 
No: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
No: De:.ec:ed 
Not Detected 
Not Detected 
Net Detected 
Net Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

1.91E-00l 

3.63E-002 

3.03E+OOO 

MDA 
(pCi/gram 

3.26E-002 
2.97E-002 
4_23E-002 
1. 32E- 001 
9.97E-001 
1. 72E- 001 
2.S8E-002 
5.12E-002 
2.1BE-00l 
2_86E-002 
2.93E-002 
2.90E-002 
3.04E-002 
2.10E-00l 
3.S3E-002 
1.73E-002 
8.71E-002 
1. SSE- 001 
1.32E-00l 
6.34E-002 
1. 03E- 001 
2.84E-002 
3.18E-002 
2.44E-002 
1. 92E- 001 
3.70E-002 
3.0BE-002 
4.B2E-001 
3.S2E-002 
1_1BE+000 
2.B7E-00l 
2.04E-001 
2.03E-00l 
2.S3E-002 
2.40E-OOl 
8.36E-002 
2.S1E-002 
6.83E-002 
3.21E-002 
3.31E-002 
1.32E-00l 
6.56E-OOl 
3.09E+002 
3.78E-001 
3.93E-00l 
2.13E-002 
B.75E-002 
4.79E-002 



**y*********yyyyy******y*****************************************.**.~**. 

* Sandia National Laboratories -
* Radiation Protection Sample Diagnostics Program [806 Labcra~c~'J y 

* 7/17/99 1:26:24 AM * 
***************************************************************~*~*****~~ 

: Jl.nalvzed by: )~Jf'f Reviewed bv:S·"'l. ~ l~ :::} ).:411,,\ : 
*~**Y*;*********~~;/~******************·*;**********************-* 
Customer BYRD/SALMI 
Customer Samnle ID 047290-001 
Lab Sample ID 90141622 CCTA-c9"l1~ - oL({, -oS -1.0-'> 

S~~ole DescriDtion 
SamDle Quantity 
Samole Date/Time 
ACaUire Start Date/Time 
Detector Name 
Elapsed Live/R:al Time 

Comments: 

Nuclide Activity 
N~'11e (pCi/gram 

- .. - - ... - .. --- ... -------
D·238 3.62E+00Q 
F_~- 226 2.66E+OOO 
?'S-214 6.12E-001 
31-2:4 5.3SE-001 
?'S-210 No::. Detected 

':."::-232 Nr:-'-'~ Detected 
F~~- 228 B.53E-001 ,. .. - -,_ .... .. -",_.~.i. c 8.73E-00l 
~::-""?Q ............. - ..... 9.11E-001 
:;.1;,-224 8.28£-001 
?3, .. ::.2 7.91E-001 
=':-2:'2 ;'.80£-001 
:-:"'-2C5 5.86E-001 

-- - , . - N~- Dete::.ej - . '-'-
~ ~. Nr-- !)e::::ec::::ed / .. -.. ~- - -'--. ;£ -I, • N-- DQ~""''''~Q'''; '-'- ---'-" .... _-

-::_ ..... -:-"'1 
....... .;;;""" J No::. De::ected 
::_::'.- 223 N::: Dc. ... ~t-'-~~ -1..._-1,.,.--
?~, - 2::" 9 N--'-'- !)etec:ed 
::;j --, 

..:::~- N-· '-'~ Detec~ed 
:-::':-207 N~·-

~~ 
D= ... t=;,,.... ... ::;..4 _i..._ ...... ""'_ .... 

;"2":. - 2 41 N""'--'-
Do'" c,..... ... c,.:; ----"'"'_ .... _ ......... -"I"" 

No::. Dete=ted :-... )-~~= 
;~~ -:2 3 7 No::. De:ec::::ed 
::~!.,,-233 No::. Det.e::ted 
:-::-229 No::. Detected 

SOIL MARINELLI SAMPLE 
835.000 g=am 

7/13/99 1:27:00 PM 
7/16/99 11:46:09 PM 

LAB02 
Note: 

6000 / 6003 seconds 

2-siama. MDA 
Error (pCi/gram ---- ........ --- . .... --- .. _ .... --

2.04E+OOO 6.1SE-001 
S.6SE-DOl S.43E-001 
1. 23E- 001 3.9SE-C02 
4.76E-001 3.62E-002 --_ ....... _ .... -- 3.30E+001 

---- ---- - 1.2SE-OOl 
2.90E-001 1.16E-OOI 
2.32E-001 7.S0E-002 
3.71E-001 3.73E-001 
2.02E-001 5.59E~OO2 
2.48E-001 3.41E-002 
2.46£-001 2.34E-001 
1.S8E-OOl S.SSE-002 

-- - --- - - - 9.19E-002 
- -- - -. - - - 1.68E+000 
- - - - - - - - - 1.17E+00O 
- - - - - -- . - 3.29E-00l 
... _-- .... ---- 2.20E-OOl 
-_ ... ------ 3.1SE-OOl 
- - - - - -- - - 7.03E-OOl 
--- ... _---- 1.10E+001 

- -- - -- . - . 4.72E-OOl 
-- - . - - - - - 3.76E+002 
-- --- - - -- 3.62E-OOl 
- -. - -- - - - 4.81E-002 
._ .... -----. 2.32E-OOl 



[Sumrrary Report) - Sample ID: : 90141622 

Nuclide 
Name 

AG-108rn 
AG-110rn 
BA-133 
BE-7 
CD-109 
CD-lIS 
CE-139 
CE-141 
CB-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-152 
EU-1S4 
EU-1S5 
FE-59 
GV-153 
BG-203 
~-131 
!R-192 
K-40 
MN-S2 
M:N-S4 
MO-99 
NA-22 
NA-24 
N3-95 
rG-l~ 7 
NI-57 
2.:;-103 
Ru-106 
S3-:"22 
S3-124 
S=-:25 
S~-:13 
5::.-25 
'":]..-:'62 
'T"'" - ~":< .r:.- ~e_ 

~:-?9!n 
':':..:- 2 C 1 
L~-133 
v ~~ 

Z!\ - 65 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

- 0""'- ,...."',... _ ........ _ iCC .... 

Not Detected 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.71E-002 
Not Detected 
Not Det.ected 
Not Det.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.78E~001 
Not Detected 
Not Detected 
Not Detected 
Not Vetected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
No: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
N:Jt Detected 
N:Jt Detected 
Not Detected 
Not Detected 
No: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect.ed 

2-sioma 
Error 

- ,...,-- ,.....,..,.., -- -- -- - -- r::J{,M't'tf" 

3.30B-002 

2.47B+000 

MDA 
(pCi/gram 

3.19B-002 
2.68E-002 
4.09B-002 
2.20B-001 
8.90E-001 
1. 62E- 001 
2.S5E-002 
4.80E-002 
2.03E-001 
2.69E-002 
2.77E-002 
2.66E-002 
3.00E-'()02 
2.03E-001 
3.37E-002 
1.98E-002 
8.29E-002 
1. 52E- 001 
1.26E-001 
6.21E-002 
9.66E-002 
2.77E-002 
3.18E-002 
2.30E-002 
1.87E-001 
3.52E-002 
2.97E-002 
4.36E-001 
3.61E-002 
1.20E+000 
2.80E-001 
2.07E-001 
1.09E-001 
2.41E-002 
2.21E-001 
8.03E-002 
2.39E-002 
6.68E-002 
3.24E-002 
2.99E-002 
1.23E-001 
6.41E-001 
3.44E+002 
3.6SE-001 
3.9SE-001 
2.37E-002 
8.21E-002 
4.87E-002 



'* 
'* 
'* 

Sandia National Laboratories ... 
Radiation Protection Sample Diagnostics Program tSOG Labcra':c=-yJ 

7/17/99 3:08:12 AM 
**'*'*'*'*'*'*'***'*****'** 
'* 

'*'*'*'** *'*'*'*'****'*********'*'*'****'****'******'** ............ * ............... 

* A.."lalyzed by: 
** ... *'**'** ... ****'** ... 

~{( 4" Revi ewed by: s:"'1':?Jv.- II:;, -=f }.:J..I I 'ti : 
'***1f~1J****'*****'******'******'*********************** ...... 

Customer 
Customer Samnle ID 
Lab Sample If:> 

Samnle Descrintion 
Sample Quant-icy 
Samnle Dace/Time 
Accruire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

BYRD/SALMI 
047292-001 
90141623 

SOIL MARINELLI SAMPLE 
764.000 gram 

7/13/99 1:32:00 PM Note: 
7/17/99 1:27:57 AM 

LAB 0 2 
6000 / 6004 seconds 

...... *** ... ****'*'*'*'*'**'**'*******'****'*******'*'*'**'*'**'**'*'********************'*** ...... ** 

Nuclide Activity 2-sioma MDA 
Na."!le (pCi/gram Error (pCi/gram 

-_ ... _--- --------_ ... - ... _-- .... ----. --- ...... _ ... _---
U-239 4.07E+00O 3.07E+000 6.48E-001 
RA-225 2.90E+OOO 3.48E+OOO 5.35E-00l 
PB-214 6.95E-001 8.21E-OOl 4.06E-002 
E1-214 6.43E-001 1.45£ - 001 4.64E-002 
PE-210 Not Det.ected ... _------ 3.65E+001 

1'2-232 1.08E+00O 7.99E-001 1.48E-00l 
?-.A-228 1.04£+000 2.89E-001 1. 27E- 001 
;;C-22E 9.77£-001 2.52E-001 7.67E-002 
r-:.:_")-;: 
....... _L...,I N---'- Detected ...... _----_ ... 4.54E-001 
"?~- :24 1.1:'£+000 2.66£-001 6.29E-002 
::'::--~? -- --- 9.40£-001 1.77£-001 3.64E-002 ---. N-- Detected 2.68E-00l -- '" -.; -'- - - - - - - - ... --- .......... - 8.E2E-001 1.66£-001 6.4SE-002 --: .. ....; ...... = 
" . 3.15£-001 1_66E>001 2.35E-OOl - -- -
-:..:-"::,"" N-- Det.ected --- - - - - . - 1.86E+000 _.... -- -.... '-'-
-~ ..... -- .. Not Detected 1.32E+00O :::-..... .:,.:.~ . - - - - - - . . ,....... ,... ..... ~ N:J: Detected 3.63E-001 _::-. - .:. L I - - - . - - - - -
;";".-223 Net ;)et.ec:.ed . . --- - - -- 2.S4E-001 
:~~- 2:9 No: Dc.~~"""".Q~ _ .... _I",..w_~ -- .... ---- ... - 3.47E-001 
~=·211 Not Detected ----_ ...... _- 7.72E-001 
~:"-2~7 N~:o-v~ Detected - -- - - . . - - 1.31E+OO1 

.!~.!~ - :2 N:J: De:.e::::ted - -- - - - - . - 5.10E-001 
- - - .:. N:J:: Detect.ed ..... _-- ... _-- 4.43E+002 
K:' L Not:. Detected --------- 4.06E-001 
- .. - Not Detected - -- -- - - - - 5.33E-002 - N-p - _. .:. v ... Detected -- -- - - - - - 2.65E-001 



[summary Report] - Sample ID: : 90141623 

Nuclide 
Name 

AG-I08rn 
AG-II0rn 
BA-133 
BE-7 
CD-I09 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
ED-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-l92 
K-40 
~-52 
MN-54 
MO-99 
NA-22 
KA-24 
i\~-95 
!';":) - 147 
KI-57 
-·,:_,fi':) r____ _ \"....; 
;=.::;-:'06 
53-:22 
S3·:"24 
.s3-~25 

5K-:13 
S~ .. " 85 
,..,,.. ... Q-
.. J'""' .. - _...,J L. 

0-::]..-183 
~-_~o ~ __ ~rn 
0-::>201 
)::=: -133 
":·-23 
21"-65 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected - - -- ,....,...,.., , _. ___ ·c ...... c 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. 06E- 001 
Not Detected 
No: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.18E+00l 
Not Detected 
Not Detec<ced 
No<c Detec<ced 
Not Detec:ed 
Not Detected 
Not De:ected 
Not Detected 
N:;t De~ec:ted 
Not Detected 
Not Dete::::ted 
No: Detected 
Not De:.e=te:5 
Not Detect.ed 
Not 
No: 
ND: 
No: 
Not: 
Not. 
Not 
No: 
Not 
No: 

De:.e:::.ej 
Dete::::ted 
Dete::.ej 
De:ected 
~e~e::.ej 
Det.e~:ej 

Detec:.ed 
Dete::::ted 
Detected 
Detected 

2-sigrna 
Error 

==:::::::~ 
: : : :: -: :~ ~~ 
--------- lit --------- -1\~~ 
- -- - -- ---

4.38E-002 

3.01E+000 

MDA 
(pCi/gram 

3.58E-002 
3.60£-002 
4.58£-002 
2.53E-00l 
1.08£+000 
1. 93E- 001 
2.82E-002 
5.36E-002 
2.34E-00l 
3.18E-002 
3.08E-002 
3.06E-002 
3.36E-002 
2.29E-00l 
3.89E-002 
2.02E-002 
9.23E-002 
1.72E-001 
1.43E-001 
7.11E-002 
1.11E- 001 
3.12E-002 
3.39£-002 
2.60E-002 
2.27E-001 
4.34E-002 
3.24E-002 
5.08E-00l 
3.86E-002 
1.48E+000 
3.13E-001 
2.27E-00l 
1.41£-001 
2.61E-002 
2.68£-001 
9.42E-002 
2.62£-002 
7.45£-002 
3.61E-002 
3.50E-002 
1. 44E- 001 
7.01E-001 
4.74£+002 
4.11£-001 
4.47E-001 
2.09£-002 
9.52E-002 
5.20E-002 



Sandia National Laboratories 
Radiation Protection Sample Diagnostics Prog::-am [806 Labc::-a~:::=-'yJ 

7/17/99 4:50:00 AM 
YYYTTTYTYYTTTYTYT*TT TTTTTTTTTTTTTTTTTTT*TT*TTT***T***Y*TTTTTTTY*~~YYY*Y~ 

: Analyzed by: :'/~;Iq'f Reviewed by:S.T.YJvv. ~ "::f--};4dC;'1 : 
****TTTTTT**TT** *TT~4~~:*TT*TT*TTT*T**TTTTT**TT**TT***TT*TT*~*YYT~*~~ 
Customer 
Customer Samole ID 
Lab Sample ID 

Sarr~le Descriotion 
Sample Quantity 
Samole Date/Time 
ACaUire Sta::-t Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

Nuclide Activity 
Na.rne (pCi/grc.m 

-- .. - ... -- ... ... ... ... ... ... ... ... ... ... ... 

U-238 4.92E+000 
F"A- 226 1.34E+000 
:?3-214 6.35£-001 
=:-21'; 5.60£-001 
P3-210 N:::l: Detected 

7:~-232 N:::lt Detected 
FJ..- 22 B 9.58E-001 
.,..- -.. .... ...., 
h'--':::'''::'~ 9.37E-001 
~.... -, -.. ~ 
l::-LL~ N:::lt :)etected 
F_~- 224 9.02E-001 -- ........ ....., 8.79£-001 ~=-L._~ -- -_ .... 9 .16E-001 =~-~-.::. 
~- _ ., r.: 
... - -....,- 5.:8E-00l 

..; - , ... -- - -' ::'.13E-001 
--- ~.:.~ N:::l: Detected 
-.,. ..... - ... N:::lt Detected :~ .. -L~~ 

:-::-==7 N:::lt Detect.ed 
?.1-.. -223 Not Detected 
-,., .......... ,... 

N'--'~ Detected r'...!'4 ... ..::. ~ :;' v. 
:?3-2:':' Not Detected 
:-:': .. 2:7 No: Detected 

;v. '") ::. N~- Detected 
~..;.L. ';! No: Detected ,..-- ..... 
... ".:-- - ~ 7 N~-v. Detected 
=- 1""'. - ... 3 No': Detected 
--- - 9 Not Detected 

BYRD/SALMI 
047293-001 
90141624 

SOIL MARINELLI SAMPLE 
703.000 gram 

7/13/99 1:35:00 PM 
7/17/99 3:09:45 AM 

LAB02 Note: 
6000 / 6003 seconds 

2-sigma MDA 
E::-::-or (pCi/gram 

---------- -----------
3.06E+000 7.11E-001 
9.67E-001 6.09E-001 
1.32£-001 4.60E-002 
1.12£-001 4.62E-002 
... ... ... ... ... ... ... ... ... 3.71E+001 

... ... ... ... ... ... ... ... ... 1. 56E- 001 
3.62E-001 1.40E-001 
2.66£-001 8.S6E-002 
... ... ... ... ... ... ... ... ... 6.91E-001 
2.23E-OO:;' 6.09E-002 
6.52E-001 3.98E-002 
5.71E-001 3.29E-00l 
::".91E-001 7.16E-002 

4.38E-002 1.58E-001 
------ ... - - 1.86E+000 
--------- 1.35E+000 
--------- 3.72£-001 
--------- 2.66£-001 
- - - - - - - - - 3.54E-001 
--------- 7.92E-001 
- - - - - - - - - 1.32E+001 

- - - - - - - - - 5.25E-001 
- - - - - - - - - 4.26E+002 
- --- - - - - - 3.60E-001 
- - - - - - - - - 5.50E-002 
- - - - - - - - - 2.61E-00+ 

: -

~ -. '-. --. 



[Summary Report] - S~~ple ID: : 90141624 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
EE-7 
CD-109 
CD-lIS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS -13 7 
EU-152 
EU-154 
ED-155 
FE-59 
GD-lS3 
riG-203 
1-:'31 
1R-192 
K-40 
MN- 52 
MN-54 
M:)-?9 
KA-22 
NA- 24 
I'2 - ;; 5 
!,-;-:J-147 
!G - 57 
?.:J-10.3 
?,U-106 
5=-2.22 
5=-124 
53-125 
SN-113 
S?~- 25 
':.::"-:'82 
'-''?'I 1 C .... _ ...... - ~-,j 

:':-99:n 
'::..:- 2 G 1 

zr~ - c:; 
Z7 .. - ? 5 

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 

4.23E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
No: Detected 
Not Detected 
Not Detected 
Not Detected 

2.14E+001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Dete:::t.ed 
Not Detected 
Not Dete:::te:j 
Not Dete:::ted 
Not Detecte:j 
Not Detected 
Not Detected 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Detected 
Det.ected 
Detected 
Detecte:j 
Detected 
Detected 
Detected 
Detected 
Detected 

2-sigma 

3.67E-002 

2.95E+000 

MDA 
(oCi/g::-am 

3.63E-002 
3.21E-002 
4.6SE-OC2 
2.S6E-00I 
1.23E+000 
2.00E-001 
2.80E-002 
S.40E-002 
2.2SE-001 
3.16E-002 
3.04E-002 
3.21E-002 
3.S8E-002 
2.31E-00l 
3.87E-002 
1.87E-002 
9.1SE-002 
1.74E-00l 
1. 44E- 001 
6.60E-002 
1.10E-001 
3.l3E-002 
3.S0E-002 
2.67E-002 
2.24E-001 
4.68E-002 
3.36E-002 
S.42E-OOl 
4.11E-002 
1.68E+OOO 
3.22E-001 
2.27E-00l 
1.26E-OOl 
2.SSE-002 
2.66E-001 
9.l7E-002 
2.87E-002 
7.41E-002 
3.46E-002 
3.S7E-002 
1.44E-00l 
7.24E-00I 
5.79E+002 
4.l2E-00l 
4.S9E-00l 
2.21E-002 
9.94E-002 
5.39E-002 



~ •••••• * ••••••••••••• ****.y*** •••• *.*.*********** •• * ••• ** ••••••••• T •••••• 
• Sandia National Laboratories T 

• Radiation Protection Sample DiagnosticS Program re06 Labc=a~c=~y] • 
• 7/17/99 6:31:48 AM Y 

********~**~*.** •••• * ••• * •• ***********.************.****.**.***~T***T** •• 

: Analyzed by: /~1f;."'l1( Reviewed by:S.T. ~I~ ,./.2t}"C1 : *~~**************~.1!:J******************.* •• ********** *****.***T**T* 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample DescriPtion 
Sample Quantity 
Sam'Ole Date/Time 
Accruire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

BYRD/SALMI 
047294-001 
90141625 

SOIL MARINELLI S&~PLE 
737.000 qram 

7/13/99 1:37:00 PM 
7/17/99 4:51:33 AM 

LAB 02 
6000 / 6003 seconds 

Comments: 
***.**************.****************************************************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pei/gram 

.. -- ... --- ------_ ... _-- -- ... ----_ .... ...- ... --------
U-238 3.61E+OOO 3.11E+OOO 6.47E-001 
RA·226 Not Detected ..... ------- 5.42E-OOl 
?2-214 6.SSE-001 4.86E-001 4.26£-002 
B!-214 5.18£-001 1.23E-001 4.21£-002 
:'3-210 Not Detected --_ ... ---- ... 3.55E+001 

TP.-232 8.35E-00l 4.34E-00l 1.35£-001 
RA·22S 8.14E-001 2.66£-001 1. 46£- 001 
AC-228 9.13E-001 2.30B-00l 8.20£-002 
T::-22B 9~55E-001 5.94E-00l 3.93E-00l 
F..A- 224 8.63E-001 2.13E-001 5.71£-002 
P3-212 8.6SE-00l 1.54E-001 3.79E-002 -- - ... -. =":"-~...;..L 1.04E+000 5.46E-00l 2.59£-001 
~. 208 7.78£-001 1. 71£- 001 6 .45E- 002 -:...: 

r~ _ ...::..:::: No: - Detected -_ ..... --_ ...... 1.43E-00l 
-.. 232- No: Detected ------ ... _- 1.83E+OOO 
::::; ... 231 N---'- De:.ect.ed ----- .... - .... - 1.30E+OOO 
:-::-227 No: Det.ected --------- 3.58E-001 
~.J..·223 N::>t. De::.ec::ted -------- ... 2.49E-001 
El'~ .. 21; N::>: Detected - ... _--- ... -- 3.46£-001 
?3 .. 221 Not. Det.ect.ed .. _-_ ..... _-- 7.71E-00l 
:-:"-207 No::. Det.e::ted --------- 1.13E+001 

... r..!.~ ... 24: N""'''' De~ect.ed ------_ ... - 5.19E-001 - ..... - '""'- !\o:. Detected 4.18E+002 :-"':-L...:!~ ---.-.---~ 
r\::-237 - --- a:: 3.34E-001 - . ---- :~::_ SGl 
-,. -- '"'" N::>: Det,ected --------- V 5.25E-002 t"~-"-L';,j 

:-::-229 Nat. Detected ----. ----f!i ft' 2.56£-001 '1r' 



[Summary Report] - Sample !D: : 90141625 

Nuclide 
Name 

AG-l08m 
AG-II0m 
BA-133 
,BE-7 
CD-l09 
CD-115 
C£-139 
C£-l~l 
C£-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
C5-134 
CS-137 
EU-152 
ED-154 
ED-2.S5 -- -,..., 
!'=..-~'!!' 

GD-153 
:::;-203 
!-:31 
:::R-192 
K-40 
MN-52 
MN-S4 

K';'. - 22 
K';'.-::;4 
I\?-SoS 
Ie - :'';"7 
t-- - ~ ., - - :: / 
--- .. r---
:' ..... ;--1, •.• ..:, 

__ :2'; 

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

v __ _ 

Activit:y 
(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 

2.85E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
No: Detected 

2.03E+00l 
Not Detected 
Not Detected 
Not Detected 
No: Detected 
Not Detected 
No: Dete::ted 

N:J: 
N:Jt 
No: 
Kot 

De:e::ted 
Detected 
Dete::ted 
Detected 
Detected 
Detected 

Not Detected 
Not 'De:e:::ed 
Not Detected 
Not Detected 
Not Detected 
Not 
Not 
!~c: 
Not 
Not 
Not 

Dete:ted 
Detected 
De:.ected 
De~ected 
Dete::ted 
Dete::ted 

2-sigrr.a 
E=ror 

3.50£-002 

2.80£+000 

MDA 
(pCi/gram 

3.38E-002 
3.08£-002 
4.26E-002 
2 .49E- 001 
1.33E+000 
1.89E-001 
2.78E-002 
5.34E-002 
2.24E-001 
2.98E-002 
2.96E-002 
2.89E-002 
3.17E-002 
2.26E-00l 
3.68E-002 
1.86E-002 
8.83E-002 
1. 66E- 001 
1. 36E- 001 
6.61E-002 
1. 06E- 001 
3.09E-002 
3.24E-002 
2.56E-002 
2.19E-001 
4.02E-002 
3.18E-002 
5.24E-001 
3.86£-002 
1.63E+000 
3.15E-001 
2.20E-00l 
2.40E-001 
2.79E-002 
2.67E-00l 
9.59E-002 
2.76E-002 
7.21E-002 
3.47E-002 
3.41E-002 
1.39E-001 
7.29E-001 
6.81E+002 
4.18E-001 
4.52E-001 
2.14E-002 
8.89E-002 
5.12E-002 



~ 

~ 

~ 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [S06 La=:'c:::-a:.:::::-yJ 

7/17/99 8:13:33 AM 
TT~TT~T~TT~~~~~~T~' ~ T~~~~~~~'~~~T~~~~~~~~~~~'~~~~~T.~~~T~.~TT.T'.TT 

: Analyzed by: ;I'LI/qf,{ Reviewed by:S"·T. ~~ -=f );l.1 h~ : 
T~T~T~~~~'~T~T .T~~~~;;~l~~T~T~~*~T~"~~~T~T~*TT~~'~'~T***T~*TT'TT' •• • TT 

Customer 
Customer Sarnnle ID 
Lab Sample ID 

Samnle Descrintion 
Sample Quantity 
Sarnnle Date/Time 
AcqUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

Nuclide 
Name 

U-238 
RJ,-226 
?3-214 
31-214 
?3-210 

':':1-232 
RA-228 
A::-228 
~::-22B 
~.- 224 
!=3-2:2 

'?::-227 
:;..;.. .. -223 

--. -. ..... 
!""=-~..:..l. 

:-~-2G7 

;.--.: - 2 1 
=...J-L,. So 
!,? - 2 7 

3 

Activity 
(pCi/gram 

4.82E+000 
Not Detected 

5.99E-001 
5.17E-001 

N:lt Dete:::ted 

8.64E-00l 
9.1fE-OOl 
B.93E-00l 
8.40E-00l 
1.03E+000 
9.02E-00l 
1.09E"'000 
8.55E-001 

1.35E-001 
N:l: Detected 
No: Dete::::ed 
N:l: Detected 
N:lt Detected 
No: Detected 
Not Dete:::ted 
N:l: Detected 

Net Detected 
Not Detected 

Dete:::ted 
No: Detected 
Not Detected 

BYRD/SALMI 
047295-001 
90141626 

SOIL MARINELLI SAMPLE 
739.000 qrarn 

7/13/99 1:45:00 PM 
7/17/99 6:33:19 AM 

LAB 0 2 

Note: 

6000 / 6003 seconds 

2-sigma 
E:::-ro::-

3.33E+000 

1. 52E- 001 
1.1SE-001 

1.5SE+OOO 
2.88E-001 
2.39E-001 
6.SSE-001 
2.48E-001 
1.6SE-00l 
4.89E-001 
1.31E+000 

1.23E-OOl 

MDA 
{pCi/gram 

6.53E-001 
S.26E-00l 
4.19E-002 
4.20E-002 
3.62E+001 

1. 41E- 001 
1.32E-001 
S.3SE-002 
4.00E-001 
6.01E-002 
3.71E-002 
3.09E-001 
6.27E-002 

1.53E-OOl 
1. SlE+OOO 
1.31E+OOO 
3.64E-OOl 
2.52E-00l 
3.49E-001 
7.68E-001 
1.17E+001 

5.13E-001 
4.19E+002 
2.80E-001 
5.42E-002 
2.5SE-OOl 



[summary Report] - Sample ID: : 90141626 

Nuclide 
Name 

AG-10Bm 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
E'J-155 
FE-59 
GD-153 
HG-203 
! -131 
Ir..-192 
K-40 
MK-52 
!>1N - 54 
MO-99 
K;'.- 22 
t~;"_-24 

K::- 95 
!\":) - 147 
K:-57 

S3-1:: 
'::3-:24 
C:::'-:25 
-~. -.-

':::: .. '- .. - -.j 

s~-e5 

~:"-2Cl 
) .- . --
.':"~;l;j 

Z!~ ~ 6:5 
Z? - 9 5 

Activity 
(pCi/gram ) 

2-simna 
Error 

MDA 
(pCi/gram 

Not Detected --------- 3.49E-002 
Not Detected --------- 3.~5E-002 
Not Detected --------- 4.41E-002 
Not Detected --------- ~~~ t/1.SSE-001 
r-~~~.~)~e~:~.~,fre€G~C----~:~.~~~,:~:~,~:~G~2~~~9.S2E-001 

Not Detected - - - - - - - - - I3h 1. 97E- 001 
Not Detected - - - - - - - - - ~J 2. 73E-002 
Not Detected --------- hb 5 33E 002 

"7 J,.I 'f' 2·.20E=001 Not Detected --------- -
Not Detected --------- 3.02E-002 
Not Detected --------- 2.91E-002 
Not Detected --------- 2.74E-002 
Not Detected --------- 3.04E-002 
Not Detected --------- 2.29E-00l 
Not Detected --------- 3.S9E-002 

1.30E-001 4.76E-002 2.0BE-002 
Not Detected --------- B.74E-002 
Not Detected --------- 1.70E-001 
Not Detected --------- 1.40E-001 
Not Detected --------- 6.74E-002 
Not Detected --------- 1.07E-001 
Not Detected --------- 2.98E-002 
Not Detected --------- 3.44E-002 
Not Detected --------- 2.S4E-002 

1.93E~001 2.67E+000 2.12E-001 
Not Detected --------- 4.09E-002 
Not Detected --------- 3.0BE~002 
Not Detected --------- 5.33E-001 
Not ~etected --------- 3.59E-002 
Not ~etected --------- 1.81E~000 
Not Detected --------- 3.24E-001 
Not Detected --------- 2.25£-001 

Not 
Not 
N:;t 
Not 
Not 
Not 
Not 
Not 

Detected 
De:.e::t.ed 
~e:.e:::.ed 
Detected 
Detected 
Detected 
Detected 
De:.e::t.ed 
Detected 

Not De:.ected 
Net Detected 
Not Detected 
No~ ~etected 
No: Detected 
Not Detected 
Not Detected 

2.37E-001 
2.71E-002 
2.47E-001 
9.61E-002 
2.67E-002 
7.24E-002 
3.43£-002 
3.55E-002 
1.39E-001 
7.21E-001 
7.97E+002 
4.21E-001 
4.57E-001 
2.34E-002 
9.05E-002 
5.17E-002 



****************************************************** **********~***** ... * ... 
* Sandia National Laboratories Y 

* Radiation Protect.ion Sample Diagnostics Progra.'Tl [806 i-a.:::'o:-a.:.:::-y: " 
... 7/17/99 9:55:19 AM ... 
**************************** ... *********************************** ... * ...... * ... ,,** 

* ~ _____ I'I.~~'I Reviewed by;S".-r.~lL., -::;. J,;tJ hi : 
****7 *r:***_.**************_*****************e******* 

* A..'1alyzed by: 
**************** 
Customer 
Customer SamDle ID 
Lab Sample ID 

SamDle DescriDtion 
Sarnole Quantity 
Samole Dat.e/Time 
AcqUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comment.s: 

Nuclide Activity 
Na.'Tle (pCi/gram 

------- - .. _--- ... - .. _-
U-238 Not: Detect.ed 
F-z,- 226 2.80E.;.000 
P3-214 5.99E-001 
31-214 5.46E-001 
?B-210 N~~ 

'-'~ Detected 

':'R-232 No: De:.ec:ed 
r_z'- 22 3 9.01E-001 
AC-228 8.24E-001 
':':::-225 No: De:ect:ed 
F_;'- 224 9.35£-001 
,.--
~= ... L ... L 8.96E-001 

~. ~ 8.41£-OCl ~ - , -- _ ... -
":":.: - 206 5.05£-001 
.. - , . - 1.24£-001 . -- -~ .. "'; -: "': N~k 

'-'- De:.e:::.ed 
:~:,.-23: N~~ 

'-'~ !)et.:c:'eo 
':"::·:27 Not: Detec:ed 
-.,. -- .... 
:-..... -.. .. .:.':' .j No: Detec:ed 
?_~-:2 :9 No: De:ec:ed 
=':; _ ...... '"! - - .(.-- No: Detected 
':'> 207 No: Detected 

.:'l-: - :2 4 ::. No: De:ec:.ed 
_ ...... - "'I ..... 

No: Det.ect.ed : .... '-L.~';j 

!~P-237 No: Detec:ed 
:.:'.-233 No: Detected 
':":::-229 Not Detec:ed 

EYRD/SALMI 
047297-001 

-90141627 

SOIL MARINELLI SAMPL£ 
712.000 erram 

7/13/99 1:47:00 PM 
7/17/99 8:15:05 AM 

LAB 02 
6000 / 6003 seconds 

2-siglna MDA 
Error (pCi/gram 

----- ... ---- .... -------- ... 
- ... ------- 6.47£-001 
4.20E+000 4.85£-001 
1.18£- 001 4.45E-002 
2.85£-001 4.22£-002 
--------- 3.78E+001 

... - ...... - .. - ...... 1.33E-001 
3.24E-001 1.34E-001 
2.18£-001 8.19E-002 
... _--- ........ - 4.02E-001 
2.30£-001 6.59E-002 
3.06£-001 4.03£-002 
6.42£-001 2.51E-001 
1.54E ... OOO 6.52E-002 

1.81£-001 2.30E-OOl 
-- .. ------ 1. 88£+000 
----- ... --- 1.31£+000 
- ... ------ ... 3.72E-001 
---- ......... - 2.55E-001 
.... ----- ....... 3.50E-00l 
-------- ... 7.79E-001 
- ...... ------ 1.24E+001 

... -- ........ --- 5.09£-001 
--- ...... ---- 4.20E+002 
---- .. _--- 3.24E-001 
---- .... - ..... 5.22£-002 
---_ ........ _- 2.60E-001 



[summary Report] - Sample ID: : 90141627 

Nuclide 
Name 

AG-108m 
AG-110m 
3A-133 
EE ... ? 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-GO 
CE-S1 
CS-134 
CS-137 
EU-152 
E:I-154 
E'O-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-S2 
MN-54 
M~·?9 
KA·22 
KA-24 
1\3-::5 
.f\;-:;-:47 
K:-57 

R:::-:G6 
53-122 
53-124 ---_..... ,.,-. ---
--. ,--
::::W .. -::= 
~.r..A-162 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Deeected 
Noe Deteceed 
Noe Deteceed 
Not Deeected 
Not Deeected 
Noe Detected 
Not Deteceed 
Not Detected 
Not Deeected 
Not: Detected 

1. 34E- 001 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
No: Detected 
Not Detected 

1.96£+001 
Not Detected 
Not Detected 
Not De:ected 
Not De:.ected 
N:;:,t 
No: 
K:;:,t 
N:;:,:. 
No: 
No: 
No: 
N:;:,t 
No:. 
No: 
N:::>t 
No: 
Not 
No: 
No:. 
N:::>: 
No: 

De:.ected 
Detected 
Detecte::l. 
Detecte::l. 
De:ec:ed 
!)::ected 

Dete::ted 
De:.ect.~d 
~:~ec:~ed 
Detect 
D:::cted 
D::ected 
Detected 
~':::''''',;:;.!'''''''''''Q.,.4 -_ ..... _--_ ..... 
!)e:.ected 
Detected 

Not D:tect.ed 
No: !)e:ected 

2-sigrna. 
Error 

4.89E-002 

2.71E+000 

MDA 
(pCi/gra.m 

3.48E-002 
4.08E-002 
4.54E-002 
2.49E-001 
1.10E+000 
2.05E-00l 
2.74E-002 
5.37E-002 
2.25E-001 
3.13E-002 
2.99E-002 
3.10E-002 
3.31E-002 
2.34E-001 
3.78E-002 
2.16E-002 
8.92E-002 
1.70E-00l 
1.41E-OOl 
6.6SE-002 
1.0SE-00l 
3.12E-002 
3.45E-002 
2.54£-002 
2.08E-00l 
4.17E-002 
3.34E-002 
5.54£-001 
3.79£-002 
1.96£+000 
3.36E-00l 
2.36E-001 
1.61E-OOl 
2.78E-002 
2.65E-00l 
9.49E-00:2 
2.76£-00:2 
7.74E-002 
3.53£-002 
3.55£-002 
1.31E-001 
7.28E-001 
9.96E+002-
4.27£-001 
4.79E-001 
2.53E-002 
8.74E-002 
5.29E-002 



'*" 
'*" 
'*" 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Lab::::::-a:::::-yJ 

7/17/99 11:37:05 AM 
***'*"****************** .** ********.****.*****************.****.* ••• * •••• 

: Analyzed by: ~ ,4'1 Reviewed bv: $"_ -r. ~ -=f J:u )11 : 
**************** .****;Z'*".~:********************************.*.* •• * •• * •• 
Customer 
Customer Samole ID 
Lab Sample ID 

Samole Descriotion 
Sample Quanti~y 
Sarnole Date/Time 
AcqUire Start Date/Time 
Detector Name· 
Elapsed Live/Real Time 

BYRD/SALMI 
047299-001 
90141628 

SOIL MARINELLI SAMPLE 
873.000 qram 

7/13/99 1:52:00 PM 
7/17/99 9:56:51 AM 

LAB 0 2 
6000 / 6004 seconds 

Comments: 
********************'*"**************************************************** 

Nuclide 
Name 

U-238 
RA-226 
P3-214 
31-214 
PB .. 210 

':'H-232 
R.~- 22 B 
AC-226 

?3-212 
=:-2:2 
,..-,... -. ,.. " 

• - , , I .... -- _ ..... --

,....... -...., .. 
.::-L,.':_ 

:;_:.. - 2:: 3 
:=J'~ - 2: 9 
P3-22.1 

]..Y:.-=~: 

l~? - 2:3 7 

Activity 
(pCi/gram 

Not Detected 
1.87E~000 
5.61E-001 
4.73E-001 

No: De:.ected 

9.02E-001 
8.:5E-001 
7.50E-001 
7.39E-001 
6.56E-001 
7.75E-001 
8.86E-00l 
f.75E-001 

8.06E-002 
Not ;:)e:.ecte::J 
N:l: :::>e:e::ted 
No: ;:)e:ec:.ed 
Nc::: De:ected 
No: De:ec:ed 
Nc::: De:ect.ed 
Not Detected 

Not De:e:::ed 
No: De:ected 
Not De:.ected 
No:. Detected 
No:. Detec:.ed 

2-sigma 
Error 

7.69E-001 
1.12E-001 
1.02E-001 

4.55E-001 
2.24E-00l 
2.10£-001 
5.61£-001 
2.07£-001 
8.39£-001 
5.0:"E-001 
1.55E-001 

1.59£-001 

MDA 
(pCi/gram 

6.01E-001 
4.77E-001 
3.91E-002 
3.77E-002 
3.16E+001 

1.27E-001 
1.14E- 001 
7.42E-002 
3.89E-001 
5.15E-002 
3.44E-002 
2.61E-001 
6.01E-002 

2.01£-001 
1.65E~000 

1.19£~000 
3.17£-001 
2.20E-001 
3.02E-001 
6.77E-00l 
1.16E~001 

4.47E-001 
3.69E~002 
3.45E-001 
4.70E-002 
2.22E-001 



[summary Report] - Sample ID: : 90141628 

Nuclide 
Name 

AG-108m 
AG-11Dm 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
£U-152 
EU-1S4 
EU-155 
FE-59 
GD·153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN· 54 
MO-?9 
NA-22 
K,P-.- 24 
N3-?5 
h-:J- :...:; 7 
!~: -.5 i 

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

-- ---~.:::--~:> 

S~~ - :: 3 

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

- ... - ,...-
L~"'-':-:: 

Z~-?5 

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. Det.ect.ed 
Not. Detect.ed 
Not Detected 
Not. Detected 

4.92E-002 
Not Det.ected 
Not Det.ected 
Not. Detected 
Not. Detected 
Not. Detected 
Not. Detected 
No: Det.ect.ed 
Not Det.ect.ed 

2.23E+001 
No: Dete:::ed 
Not: Det.ected 
Not Detect.ed 
Not Detected 
Nr----Not 
Not 
No: 
Not 
Not. 
Net 
Not 
N:;t 
Not 
Not 
Not 
No: 
No: 
Not. 

De:.e=ted 
Detec:ed 

Dete=:e·j 
Det.ec:.ed 
Detected 
De:.ect.ed 
Detec:tej 
Detec'::.ed 
De:ected 
Det.e::::ed 
Det.ected 
De:ected 
Detec~ed 
De:.ect:e·j 

Not Dete::::ed 
Not Detected 
No: Det.ect.ed 
No: Det.ect.ed 

2-sioma 
E::'ro= 

3.06E-002 

3.06E ... 000 

MDA 
(pCi/gra'll 

3.16£-002 
2.89E-002 
3.89E-002 
2.14E-001 
8.23E-001 
1. 87E-001 
2.38£-OQ2 
4.77E-002 
2.01E-001 
2.76E-002 
2.66E-002 
2.69E-002 
2.95E-002 
2.08E-001 
3.14E-002 
1. 86E- 002 
7.97E-002 
1.51E-001 
1. 27E- 001 
6.26E-002 
9.33E-002 
2.79E-002 
3.14E-002 
2.27E-002 
1. 96E- 001 
3.88E-002 
2.80E-002 
4.88E-001 
3.54E-002 
1.92E+000 
2.89E·001 
2.03E-001 
2.35E-001 
2.36E-002 
2.28£-001 
8.78E-002 
2.41E-002 
6.59E-002 
3.12£-002 
3.05E-002 
1.23E-001 
6.45E-001 
1.05E+003 
3.86E-001 
4.18E-001 
1.94E-002 
8.36E-002 
4.71E-002 



*_**********_*******;**_******;**_.**;***_*****_****** *;*****.**_ •• *t*~*~ 
* Sandia National Laborato=ies * 
* Radiation Protection Sa..."Ilple Diagnostics Progra..."1'l [806 Labors.':::o=y: 'If 

* 7/19/99 7:37:58 k~ 'If 

******************** *** **********;*****-******************,.***,.-,.**,. 

: A..~alyzed by: "1 ~/~~ Reviewed by: 5.1. S~ jI...b -=t-1.:21 J, T : 
************,.*** ********L!*************_*;***;************,.******,.,.*,.,.-,. 
Customer 
Customer Samnle ID 
Lab Sample ID 

Samnle Descriotion 
Salllple Quantity 
Sample Date/Time 
Accruire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

BYRD/SALMI 
~3 CONTROL Sk~PLE USING CG134 
90141629 

MIXED G&~ STANDARD CG134 
1.000 Each -

11/01/90 '12:00:00 PM 
7/19/99 7:27:45 &~ 

LAB 0 2 
600 / 605 seconds 

Comments: 
*,.**,.***,.***********************,.,.************************************,.** 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Er:-or (pCi/Each 

. - - - - - - - ------ ---- · - ... · -. - - - - ._----- . -
........... .., "'" N::J: Detected 4.08E+003 u ... "",= --- -- - - -· 
?.A- 226 No:. De:ected ------- -- 5.37E+003 
?B·21~ No': Detected -- ---· · - - 5.99E+002 
BI·21~ No: Detect.ed ---. - - · · - 5.42E+002 
?B 2:.0 N:;: Detect.ed - -- --- - - - 2.62E+005 

f'T"I'C .... -""" ... -"",,, Not Detect.ed -- - -- - -· - 1.84E+003 
_,.,. -. ..... t"'-, No: Detected .. - - ... - - - -- 2.15E+003 1"' ...... - "''' e 
A':'" 228 N""· ""- Detect.ed - - - . -- - - - 1.29E+003 
~ .... --,"'" Not De:.ec:.ed 1.36E+005 ..i.:: .. .:..;~ - ------ - -
- 7'. - - I' N~- Detected -- --- · -- - 3.31E+003 r".....J1.- ... .4.~ UI.. 

~- ':'_L.. N~- Detected - - - - - - - - - 1.07E+004 '-'-

=:-:::2 N--..,). D,Q-.o-".c::.~ -\..-_1."..:"'-"""", - -- . · -· - - 8.34E+004 _.. .....,...,-
N~- !)et.ec:ed 1.95E+004 .... :...:-.::;~= '-'- · - - - - · · · -

~ 
, - , , ~ Nt"- D""~""~-"'~ -- - - · - · -- 1.54E+003 --- - -'- - .... _----
.. - .:.,:-- N"-'-'- Dete=t.ed - - - - · - - - - 1. 15E+004 
?A-:3: N:l: Detected · - - - - - - - - 1.27E+004 
:-::-::7 N"'-. -'- Detect.ed - - - - - - - - - 2 .36E+003 
-~ --- N:J: Detect:ed :.OOE+026 ... ...t""".. ....... ...:.. ,:; - --- · - - - -- ........... ,... 

N""'''' D"'- Qr- ",,.::, 5.23E+OO3 :~';-.c. .... :: ~~ -\.".----""'" -- . - - - -- -
-'-- --- Not. Detected -- --- - --- 1.16E+004 
:-:'·2::17 No: Detected - --- -- - - · 1. 90E.,.005 

J;..~"-': 7.74.E+004 1.40E::+004 2 .S7E+OO3 
:: - .:. No:: Detec~ed - -- --- -- - 2 .71E+006 ,-- No:: Detect.ed 2.05E+OO3 1. \.:- .:. - -- - - - - - -
-'" - No: Det.ected 5.34E+002 ::::-.. .. .:;,. - --- - - - - · 
... ::"'~ No:: Detect.ed -. - -- - -· - 1.62E+OO3 



[Summary Report) - Sample ID: : 90141629 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE .. 7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-154 
ED-ISS 
FE-59 
GD-153 
HG-203 
1-131 
1R-192 
K-40 
MN- 52 
MN-5~ 
MO-99 
NF.- 22 
Kl:.-24 
N3- 95 
}..-:) - 147 
IG - 57 
R;J-103 
F~:;- :05 
S?-l22 
S3-:"2~ 
53-2.25 
SI\-:"13 
,....- ..... -
~r ... -:::; 
~.!..- : 52 
"':: .. '!:..-:23 
':':-??m 

.... - .. --
1 .. =... - ~'!.j 
,. - ~ 

! - =: e 

2::-95 

Activity 
(pCi/Each ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.74E+004 
Not Detected 
Not Detected 

6.92E+004 
Not Detected 
Not. Det.ected 
Not Detect.ed 
Not Detected 
Not Detected 
Not. Det.ect.ed 
Not. Det.ect.ed 
Not Detected 
Not Dete:::ted 
Not Detected 
Not Detect.ed 
Not. Dete::ted 
Not Det.ec:ed 
Not Det.ecte:j 
Not Det.ecte:j 
Not Dete::::e:j 
ND: Detected 
Not Detec:ed 
Not Dete::ted 
No: Dete::t.ed 
Not. Detected 
Not Detecte:j 
Not Detecte:j 
Not. Detected 
Not. Detect.ed 
Not. Dete::t.ed 
Not Detected 
Not Detec:e:j 
No: Detecte:j 
Not. Detected 
No: Detected 
Not Det.ected 

2-sigma 
Er:-or 

1.04E+004 

9.19E+003 

MDA 
(pCi/Each 

2.72E+002 
1.04E+007 
6.55E+002 
2.83E+021 
7.93E+005 
1.00E+026 
1.80E+009 
1.00E+026 
3.48E+006 
7.76E+014 
6.78E+005 
9.36E+015 
3.95E+002 
1.00E+026 
4.79E+003 
2.41E+002 
9.54E+002 
2.40E+003 
3.15E+003 
1.00E+026 
6.10E+006 
1.00E+026 
1.00E+026 
2.34E+015 
1. 25E+003 
1.00E+026 
3.51E+005 
1.00E+026 
1.93E+003 
1.00E+026 
1.00E+026 
1.00E+026 
1.00E+026 
1.00E+026 
1.01E+006 
1.00E+026 
2.11E+018 
8.91E+003 
8.07E+010 
1.96E+017 
2.01E+011 
1.00E+026 
1.00E+026 
1.00E+026 
1.00E+026 
1.33E+011 
S.87E+006 
3.94E+017 

.1,' , 

0.1 
.,,.. , 



• •••• 7*T •• **.*.*.****TT************T*****T*********T*******T* •• *******Y**' 
• Sandia Natio~al Laboratories ' 
• Radiation ?rotection SamDle Diaonostics Pro=r~~ ~ 
T Quality Ass~rance Report - - * 
.*** ••• *.********.**.** •• ************.**T.**7*.******************T******Y' 

Report Date 
QA File 
Analyst 
SamDle ID 
Samnle Quantity 
Sample Date 
Measurement Date 
Elaosed Live 7ime 
Elapsed Real Time 

Parameter 

7/19/99 7:39:01 AM 
C:\GENIE2K\CAMFILES\LCS2.QAF 
KIC 
90141629 

1. 00 
11/01/90 

7/19/99 

Each 
12:00:00 PM 

7:27:45 AM 
600 seconds 
6CS seconds 

Mean New Value <: LU : SD : u'"D : 3~ 
..... ------_ .. --- ...... ----- .... _- .... ----

3.878E-003 

CS-l37 Act:ivi:y 7.064£-002 1. S20£- 003 

7. 742E- 002 ~/: 
6.919E-002~ : 

7.667E-OC2 2.119£-003 7.692E-002 <: 

?2.ags Key: LV = Boundary Test (Ab ... Above , Be ... Below 
SD :; Sample Drive~ N-Sigrra Test (In = Investigate, Ac ... Actior 
:':'"D = 
=~ = 

V,c::::::- f'\-';V;::''"'i;?1._C::l' a T.:>s~ _ - _ w _ _ _.... ... _ _ _ It... 

Meas~rement 3i;~ 

. fY 1\\~\~~ 
(In Investigate, Ac ... Actio:' 
(:n ... I::vestigate, Ac = Actio: 



A
nnex 10-D



ANNEX 10-0 
Data Validation Results 

1999 Confirmatory Sampling 



Memorandum 

Date: 10/05/99 

To: File 

From: Marcia Hilchey 

Subject: Inorganic Data Review and Validation 
Site: CCT A 09 
ARlCOC: 602158 
Case: 7215.2201 
Laboratory: GEL 
SDG: 990758 

See attached Data Assessment Summary Fonns for supporting docwnentation on the data review and 
validation. 

Summarv 

All samples were prepared and analyzed with accepted procedures and with specified methods (ICP 
EPA6010, CV AA EPA7470). All components were successfully analyzed. 

Qualifications were applied to metals sample results due to: blank contamination; failure to meet MS 
recovery acceptance criteria; failure to meet ICS acceptance criteria; and failure to meet field duplicate 
RPD acceptance criteria. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration met QC acceptance criteria for both methods. 

Several samples exhibited target analytes at less than the associated continuing calibration blank absolute 
values. Positive sample results were qualified JB3; non-detect results were qualified UJB3. See attached 
Sample Findings Summary. 

No samples exhibited additional target analytes at less than the associated method blank values. 

Matrix Spike AnaJvsis 

Matrix. spike recovery was <30% for barium and antimony. Positive sample results were qualified JA2; 
non-detect results were qualified RA2. See artached Sample Findings Summary. 

Laboratorv ControlfLaboratorv Control Duplicate Samples 

The LCSILCSD samples met QC acceptance criteria for both methods. 



ICP Interference check sample OCS) AnaJv!Ji!J 

The ICS analysis failed to meet acceptance criteria for potassium and sodium. Positive sample results were 
qualified J. 

Laboratorv Replicate Analv!Jis 

The laboratory replicate analysis failed to meet RPD acceptance criteria for barium. No further 
qualifications were applied (see MSIMSD section). 

Note: The QC Summary Report indicates that the replicate RPD for uranium was 136%, but the 
Duplicate Summary correctly indicates a 5.7% RPD. 

Serial Dilution 

The serial dilution analysis failed to meet acceptance criteria for potassium. No further qualifications 
were applied (see IeS section above). 

Otber OC 

Field duplicate samples failed to meet RPD acceptance criteria for As, Ba, Ca, Cr, Na, and U. Sample 
results for As, Ca, Cr, and U were qualified J. No further qualifications were applied to Ba or Na sample 
results (see previous sections). 

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. 



SAMPLE FINDINGS SUMMARY 

Site' CCr/9 0'7 
v; / 00- // C-

AR/COC: h02 IS"~ Data Classification: ';::;;O/"QO'/7 / 'c i ,/rq 0'/1/ C: 

Samplcl DV 
Fraction No, Analysis QuaJifien Comments 

f1""7 OrcrQ/l, c. ,~~ ,4 ffl:;; ~/; ~/k 
-../ 

((c.e! () rnt?/I IY/t YeM ~c;cL /:i6'~ 

OraQI"7, It" - ~ Jffid-~ro for /YI 

C(,r~ -O'1·c,..~- 67-bb-J 
007-0-0. ~-S (A, /()(() for tv! I.O() 

- ()O 7 -0 -0, S"" ))L1 

- 007 - OS;-/.O -..> 1 
I 

-<!lO~-O-O, ~-~ 

. r:;o'i' os -I.v-,::, 

• OOCf -o-a 5"-) 

- ooCf -0 )---I.O-~ 
.... -"-

Sample NoJFnctioD No. - This value is located on the Chain of Custody in the ER Sample Id field. 

AD.lysis - Use valid tett methocb provided below or if the result applie:!l to an indn-iduaJ anaJytc within a test method. 
use the CAS number from the analytical data she:t. 

DV Q1I8J1ficrs - The entry will be taken from the list of valid qualifiers and associated comments. If other qualificr3 
~ on the list are needed, contact TUla Sanc:hcz to coordinate adding them to the list, 

COaliDeDU - This is only to be used if a comment associated with the qualifier is not appropriatc. needs modification 
because of an unusual cin:umstmce, Of additional clarification is warranted. 

Test Methods - Anions_CE, EPA60JO, EPA6020, EPA747011. EPA80J5B, EPA8081. EPA8260, EPA8260-M3. 
EPA8270. HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRlSC 

Revicwed bY:~-z::: 
/'" 

/O/.p. /' Date:, ___ ....::~:;...;./-L. c7-1-7'~ _______ _ 



INORGANIC METALS SAMPLE FINDINGS SUMMARY 

COC:602158 M F=' N M Ii) ~ S ~ N co F=' , , 
0 , , , I ..... cO 

I 
01 ..... l"- e"> N co I l"- I 
e"> ~ I"- ~ N N e"> ..... e"> 01 01 

0 I I I 0 f , co f cJ, 0 0 0 0 0 0 I 0 I 
~ ~ ~ 

~ 
~ ~ ~ 0 ~ e"> 0 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

t:. t:. t:. t:. t:. t:. t:. ~ t:. C ~ 

III Q) III L.. III en .0 
C 

CI) en C 
Sample Number en en u u z <{ en :::l <{ I ~ 

CCTA-09-GR-001-0-0.5-S JA2 J J J JB3 RA2 J J JB3 J 
CCTA-09-GR-001-0.5-1.0-S JA2 J J J JB3 RA2 J J JB3 J 
CCTA-09-GR-002-0-0.5-S JA2 J J J JB3 RA2 J J JB3 J 
CCTA-09-GR-002-0.5-1.0-S JA2 J J J JB3 RA2 J J JB3 J 
CCT A-09-GR-003-0-0. 5-S JA2 J J J JB3 RA2 J J JB3 J 
CCTA-09-GR-003-0.5-1.0-S JA2 J J J JB3 RA2 J J JB3 J 
CCT A-09-GR-004-0-0.5-S JA2 J J J JB3 RA2 J J UJB3 J 
CCTA-09-GR-004-0-0.S-DU JA2 .J J J JB3 RA2 J J JB3 J 
CCT A-09-GR-004-0 .S-1.0-S JA2 J J J JB3 RA2 J J UJB3 J 
CCT A-09-GR-00S-0-0.S-S JA2 J J J JB3 RA2 J J UJB3 J 
CCT A-09-GR-00S-0.S-1.0-S JA2 J J J JB3 RA2 J J UJB3 J 
CCT A-09-GR-006-0-0.S-S JA2 J J J JB3 RA2 J J JB3 J 
CCTA~09-GR-006-0.S-1.0-S JA2 J J J JB3 RA2 J J UJB3 J 
CCT A-09-GR-007 -O-O.S-S JA2 J J J JB3 RA2 J J UJB3 J 
CCT A-09-G R-007 -0-0. S-DU JA2 JB3 J J J JB3 RA2 J J UJB3 J 
CCTA-09-GR-007-0.5-1.0-S JA2 J J J JB3 RA2 J J UJB3 J 
CCTA-09-GR-008-0-0.S-S JA2 J J J JB3 RA2 J J UJB3 J 
CCTA-09-GR-008-0.5-1.0-S JA2 JB3 J J J JB3 RA2 J J UJB3 J 
CCT A-09-GR-009-0-0.S-S JA2 J J J JB3 RA2 J J UJB3 J 
CCTA-09-GR-009-0.S-1.0-S JA2 J J J JB3 RA2 J J UJB3 J 



INORGANIC METALS: 

SITEIPROJECT C G.,-/9 -OL- ARCOC #I: 6'02 1\8.. 
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Memorandum 

Date: 10/05/99 

To: File 

From: Marcia Hilchey 

Subject: Organic Data Review and Validation 
Site: CCT A 09 
ARlCOC: 602158 
Case: 7215.2201 
Laboratory: GEL 
SDG: 9907538 

See 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 with specified methods (VOC 
EP A8260). All compounds were successfully analyzed. 

Qualifications were applied to VOC sample data due to blank contamination. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration met acceptance criteria. 

Chloroform was detected in all of the samples at less than the RL and less than 5 times the method blank 
value. Sample results for chloroform were qualified U at the RL. 

Surrogates 

All surrogate recoveries met acceptance criteria. 

Matrix SpikefMatrix Spike Duplicates (MSIMSD) 

No matrix spike samples were analyzed with this SDG. No sample results were qualified, but it should be 
noted !,hat no matrix interference information is available for these samples. 

Internal Standards 

All internal standard QC acceptance criteria were met. 



Laboratorv Control SampldLaboratorv Control Sample Duplicate (LCSfLCSD) 

LCSILCSD samples met all acceptance criteria. 

Other QC 

The field duplicate analysis met PRD 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 package. 
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MEMOR-\NDUM 

Date: 10/05/99 

To: File 

From: Marcia Hilchey 

Subject: Radiometric Data Review and Validation 
Site: CCT A 09 
ARlCOC: 602158 
Case: 7215.2201 
Laboratory: GEL 
SDG: 9907538 

See the attached Data Assessment Summary Fonns for supponing documentation on the data review and 
validation. 

SummarY 

All samples were prepared and analyzed with accepted procedures and specified methods (gross 
alphalbeta EPA 900.0). All components were successfully analyzed. 

Sample results were qualified due to failure to meet laboratory replicate RER acceptance criteria. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Calibration met acceptance criteria. 

Laboratorv Control Sample Analvses 

The LCS met acceptance criteria. 

No target analytes were detected above the reporting limits in the method blanks. 

Matrix Spike Analvsis 

The matrix spike samples met acceptance criteria. 

Replicate 

The laboratory duplicates met the QC acceptance criteria for gross beta. 

The laboratory duplicate RER for gross alpha for lab batch 154031 was 1.87. Associated sample results 
were qualified 1. See Sample Findings Summary. 



Other OC 

Field duplicate sample analyses met RER acceptance criteria. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions of comments regarding the review of this package. 



RADIOCHEMICAL SAMPLE FINDINGS SUMMARY 

COC: 602158 cu 
.c 
a. 
cu 

~ 
Sample Number e 

Cl 

CCTA-09-GR-001-0-0.S-S J 
CCTA-09-GR-001-0.S-1.0-S J 
CCTA-09-GR-002-0-0.S-S J 
CCTA-09-GR-002-0.S-1.0-S J 
CCTA-09-GR-003-0-0.S-S J 
CCTA-09-GR-003-0.S-1.0-S J 
CCTA-09-GR-004-0-0.S-S J 
CCTA-09-GR-004-0-0.S-DU J 



SITE/PROJECT: a r tT OCf ARCOC #: 002 IS-~ 
LAIJORATORY: _---s-g~~L.=-____ LABORATORY REPORT #: 9907.s:-J i 
METHODS: ~ 

'" la Yl/q 

QC ElementJ Method Rep Eq. Field 
Field Sample 

Analyte IJIks 
LCS MS 

RER B1ks 
Dup 

B1ks - ID 
RER 

CRITERIA U 20% 25% <1.0 U <1.0 U -
113 -
lJ-238 
IJ-21~ 

lJ-23S/236 -
I"h-232 
Th-228 . 
HI,Btt- al 2- ./ ./ .." 0-. vI. ./ -
l'u~O D 1- ./ 0/ ./~ ./1 ./ 
(iross Alpha I ./ ./ .. / Il1J7' t ./ -
t-JOllvollltile IJeta , ./ ./ ./ Vi ./ 

Ita226 -
Ha221! -.-
tJI-61 -
(;alJlma Spc!c- Am241 -
(,alllma Spec- CsIJ7 
(iamma Spec- Co60 

-
-

Pa ra meIer Method Typical Tracel Iwical Carrier 

Iso-U Alpha spec U-232 NA 
Iso-Pu Alpha spec Pu-242 NA 
Iso-Th Alpha spec Th-229 NA 
Am-2"1 Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 

: Ni-63 Beta NA Ni byICP 
. Ra-226 Deamination NA NA 
. Ra-226 Alpha spec Ba-l33 or Ra-225 NA 
: Ha-228 Gamma s ec Ba-l33 NA 

Gamma spec LCS contains: Am-24I, Cs-137, and Co-60 

I~EVIEWEDBY:~ --:;::: =2 

Isotope ISffrace 

50-105 

Comments: 

Sample 
Isotope 

ID 

,5'L.jOl, 

5,(;1 nfJle~ /-.8 

io.~A , }"Lf6) 13 

ISffruce 

50-105 

5q -,.o/~ 9 .... I {,.J I 'J l.~ ll.J L'1.- U 
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Contract verificatic!lPeview (CVR) • 
Project leader BYRD 

----~-----------------------
Project Name CCTA-09 -------------------------- Case No. 72152201 

ARlCOC No. 602158 Analytical Lab GEl SDG No. 9907538 ----------------------------- --------------------------
In the tables below, marl< any information thai is missing or inCoffect and give an explanation. 

1.0 Analysis Request and Chain of Custody Record and log-In Intonnation 
Line Complete? Resolved? 

No. Item Yes No If no, explain Yes No 

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

1.2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for # and types of analvses requested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 

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

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

2.0 Analytical laboratory Report 
Line Comllete? Resolved? 

No. Item Yes No If no, explain Yes No 

2. t Data reviewed, signature X 
2.2 Method reference nurnber(s) complete and correct X 
2.3 ac analvsis and acceptance limits provided (MB LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
2.5 Detection limits provided· pal and MDl(or lOll, MOA and L.: X 
26 ac batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(if applicable) reported 

2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual Qualifiers provided X 
2.14 All requested result and TIC (it requested) data provided X 



Contract Verification Review (Continued) 

3.0 Data Quality Eva uation 

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

3 1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X 
requirements? Inorganics and metals reported as ppm (mgllite( or mglKg)? Tritium reported in 
picocuries per liter with percent moisture for soil samples? Units cO/'l$istent between ac samples 
and sample data 

3.2 Ouantitation limit met 'or all samples X 

33 Accuracy X CALCIUM RECOVERY BELOW QC LIMITS FOR LCS & LCD 

a' Laboratory control samples accurecy reported and met fOf all samples 

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

c) Matrix spike recovery data reported and met X ANTIMONY & BARIUM RECOVERY BElOW QC LIMITS 

3.01 Precision X RPO FOR MERCURY, BARIUM & URANIUM OUTSIDE ac 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples ACCEPTANCE LIMITS 

b) Matrix spike duplicate RPO data reponed and met tor all organic samples X NOT REPORTED WITH THIS SDG 

3 5 Blank data X CHLOROFORM DETECTED IN VOA METHOD BtANK 
a I Method or reagent blank data reported and met for all samples 

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

3.6 Contractual qualifiers provided: "J •• estimated quantity; 'S'-analyte found in method blank X 
above the MOL for organic or above the paL for inorganic; 'U'- analyte undetected (results are 
below the MOL, IOl, or MOA (radiochemical)); OW-analysis done beyond the holding time 

37 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included. correct, and complete X INCORRECT STATEMENTS IN METALS ANALYTICAL 

NARRATIVE 

39 Second column confl11'nation data provided for methods 8330 (high explosives) and NA 

pesticides/PCBs 



•• Contract Verification Review (Continued) • 
4.0 Calibration and Validation Documentation 

Item Yes No Comments 

41 GC/MS (8260,8270, etc) 

a) 12-hour tune check provided X 

--_. 
b) Imtial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

-
e) Instrument run logs provided X 

4.2 GC/HPlC (8330 and 8010) 

a) Initial calibration provided NA 

--
b) Continuing calibration provided NA 

-._--
c) Instrument run logs provided NA 

4.3 Inorganics (metals) 

a) Initial calibration provided X 

t-. 
b) Continuing calibration provided X 

r-
c) ICP interference check sample data provided X 

-----------------
d) ICP serial dilution provided X 

-_. 
e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrumant run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

ALL METALS ANAL YTICAl NARRATIVE INCORRECT 

Were deficiencies unresolved? DNa 

Based on the review, this data package is complete. o Yes I2f No 

If no, provide: nonconformance report or correction request number __ .:::.21!..!:S'-='6 ____ and date correction request was submitted: 6-19-99 

Reviewedby:W.P~aJ Date: 8-19-99 Closedby:W, P~(,.A~Dat8S?-30~9~ 
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MEMORANDUM 

DATE: October 28, 1999 

TO: File 

FROM: Kevin Lambert /CIt-

SUBJECT: Inorganic Data Review and Validation 
CCTA -09, ARCOC No. 602159, and Project/Task No. 7214.01.05 

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 (ICP - EPA6010B, ICPMS - EPA6020, and CVAA - EPA7470). All analytes 
were successfully analyzed. Problems were identified with the data package that 
result in the qualification of data. 

1. ICP Analysis: For the equipment blank (E8), magnesium was less than «) five 
times (5x) the continuing calibration blank (CCB) concentration and will be 
qualified "J, 83." 

2. ICPMS Analysis: For the EB, uranium was < 5x the method blank (M8) 
concentration and will be qualified "J, 8." 

3. ICP Analysis: For soil samples, silver was < 5x the concentration in the initial 
calibration blank (ICB), CCB, and MB will be qualified "J, B, 83." 

4. ICP Analysis: For soil samples, antimony was non-detect except in one sample 
where it was < 5x the CCB concentration. Antimony results for this sample 
(9907510-25) will be qualified "J, 83." 

5. CVAA Analysis: For soil samples, mercury CCB concentration was greater than 
( > ) the reporting limit (RL) and detected mercury results were < 5x the RL. 
Detected sample results will be qualified "J, 83" and non-detects will be 
qualified "R, 83." 

Data is acceptable except for mercury in two samples (9907510-09 and -15). OC 
measures appear to be adequate. The following sections discuss the data review and 
validation. 



Holding Times 

ICP, ICPMS, and CVAA Analysis: The samples were analyzed within the prescribed 
holding times. 

Calibration 

ICP, ICPMS, and CVAA Analysis: Initial and continuing calibration verification data 
met OC acceptance criteria. 

Blanks 

ICP and ICPMS Analysis: In the ICB, no target analytes were detected except for 
barium, cadmium, chromium, and silver. The ICB values for barium and cadmium are 
< the detection limit (OL); no data were qualified. Chromium sample results are> 5x 
the ICB value; no data were qualified. Silver results were qualified as noted above in 
the summary section. 

ICP and ICPMS Analysis: In the CCB, no target analytes were detected except for 
barium, beryllium, cadmium, calcium, chromium, iron, magnesium, manganese, 
thallium, antimony, uranium, and silver. The CCB values for barium, beryllium, 
calcium, iron, and manganese are < the DL; no data were qualified. Chromium and 
uranium results are> 5x the ICB value; no data were qualified. Cadmium and 
thallium results are non-detect; no data were qualified. Silver and antimony results 
were qualified as noted above in the summary section. 

ICP and ICPMS Analysis: In the MB, no target analytes were detected except for 
aluminum, silver, uranium, and zinc. Aluminum and zinc results are> 5x the MB 
values; no data were qualified. Silver and uranium results were qualified as noted 
above in the summary section. 

CVAA Analysis: No mercury was detected in the ICB and MB. Mercury CCB 
concentration was > the RL and detected mercury results were < 5x the RL. Sample 
results were qualified as noted above in the summary section. 

laboratory Control Sample/laboratory Control Sample Duplicate (lCS/lCSD) Analyses 

ICP, ICPMS, and CVAA Analysis: The LCS/LCSD met OC acceptance criteria except 
the LCS percent recovery (%R) for antimony. The LCSD %R and LCS/LCSD relative 
percent difference (RPD) met acceptance criteria; no data were qualified. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

ICP Analysis: No MS/MSD was run on soil samples from this sample delivery group 
(SDG). An MS/MSD was run on another SDG in the analytical batch and met OC 
acceptance criteria. The MS and laboratory replicate for the EB met OC acceptance 
criteria. 



ICPMS ,Analysis: The MS for the soil samples met QC acceptance criteria. A 
laboratory replicate was run on another SDG in the analytical batch and did not met 
QC acceptance criteria. No MS/MSD was run on EB from this SDG. An MS/MSD 
was run on another SDG in the analytical batch and met QC acceptance criteria. 

CVAA Analysis: No MS/MSD was run on this SDG. An MS/MSD was run on 
another SDG in the analytical batch and met QC acceptance criteria. 

ICP Interference Check Sample (ICS) Analysis 

ICP and ICPMS Analysis: The ICS data met QC acceptance criteria except for 
potassium and sodium. Concentrations of aluminum, calcium, iron, and magnesium 
are::; their concentration in the ICS; no data were qualified. 

ICP Serial Dilution 

No serial dilution was run on this SDG. The serial dilution was run on another SDG 
in the analytical batch and met QC acceptance criteria. 

Other QC 

ICP and ICPMS Analysis: No target analytes were detected in the EB except for 
calcium, iron, magnesium, potassium, silver, sodium, uranium, and zinc. Sample 
results are > 5x EB values; no data were qualified. The field duplicate pair met QC 
acceptance criteria. No field blank (FB) was submitted on the ARCOC. 

CV AA Analysis: No target analytes were detected in the EB. The field duplicate pair 
met QC acceptance criteria. No field blank (FB) was 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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ARCOC #602159 

VOC, SVOC, and Metals 
Analysis 

CCTA-09-GR-029-3.0-3.5-S 1.0U1,B J UJ UJ UJ J,B3 J,B,B3 

CCTA-09-GR-030-0-0.5-S 1.0U1,B UJ UJ UJ UJ R,B3 J,B,B3 

CCTA-09-GR-030-0.5-1.0-S 1.0U1,B UJ UJ UJ UJ J,B3 J,B,B3 

CCTA-09-GR-031-0-0.5-S 1.0U1,B UJ UJ UJ UJ J,B3 J,B,B3 

CCT A-09-GR-031-0. 5-1 .O-S 1.0U1,B UJ UJ UJ UJ R,B3 J,B,B3 

CCT A-09-GR-032-0-0. 5-S 1.1U1,B J UJ UJ UJ J,B3 J,B,B3 

CCTA-09-GR-032-0-0.5-0U 1.0Ul,B UJ UJ UJ UJ J,B3 J,B,B3 

CCTA-09-GR-032-0.5-1.0-S 1.0Ul,B J UJ UJ UJ J,B3 J,B,B3 
, 

CCT A-09-GR-033-0-0. 5-S 1.5U1,B J UJ UJ UJ J,B3 J,B,B3 

CCTA-09-GR-033-05-1.0-S 1.5Ul,B J UJ UJ UJ J,B3 J,B3 J,B,B3 

CCT A-09-GR-034-0-0.5-S 1.0U1,S UJ UJ UJ UJ J,B3 J,S,B3 

CCTA-09-GR-034-0.5-1.0-S 1.0U1,S UJ UJ UJ UJ J,S3 J,B,B3 

CCTA-09-GR-OOO-ES UJ UJ U,B J,B3 J,B 

CCTA-09-GR-OOO-TB UJ UJ U,B 
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MEMORANDUM 

DATE: October 28, 1999 

TO: File 

FROM: Kevin Lambert~ 

SUBJECT: Organic Data Review and Validation 
CCTA -09, ARCOC No. 602159, and ProjectiTask No. 7214.01.05 

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 - EPA 8270, and HE - EPA8330)' Problems were 
identified with the data package that result in the qualification of data. 

1. VOC Analysis: For the equipment blank (EB) and trip blank (TB), the calibration 
response factor (RF) for 2-butanone was less than «) the required minimum but 
greater than (» 0.01. Also, the continuing calibration verification (CCV) percent 
difference (%0) was> 20% but < 40%. Sample results are non-detect and 
will be qualified "UJ." The RF for trichloroethene was < the required minimum. 
Sample results are non-detect and will be qualified "UJ. II 

2. VOC Analysis: For the EB and TB, methylene chloride was observed at an 
estimated value ("J" coded) in the method blank (MB). Sample results are < 10 
times (1 Ox) the blank concentration and will be qualified "U, B." 

3. VOC Analysis: For soil sampl~s, chloroform was observed at an estimated value 
("J" coded) in the MB. Sample results are < 5x the MB concentration and will be 
qualified "u 1, B." 

4. VOC Analysis: For the field duplicate pair, xylenes (total) did not meet acceptance 
criteria. The difference between the original result and duplicate result was> the 
reporting limit (RLI. Detected sample results will be qualified "J" and non-detects 
will be qualified "UJ." 

5. SVOC Analysis: For soil samples, the calibration correlation coefficient (R21 for 
benzo(blfluoranthrene was < 0.99 but> 0.90. Also, the CCV %0 was> 20% 
but < 40%. Sample results are non-detect and will be qualified "UJ." The CCV 
%0 for 4-nitrophenol and 4-nitroaniline were> 40% but < 60%. Sample 
results are non-detect and 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 

VOC, SVOC, and HE Analysis: The samples were extracted and analyzed within the 
prescribed holding times. 

Calibration 

VOC Analysis: The initial and continuing calibration data met QC acceptance criteria 
except as noted above in the summary section. For the ES, the RF for 1,1,2,2-
tetrachloroethene was slightly < the acceptance criteria and for the soil samples, the 
RF for trichloroethene was slightly < the acceptance criteria. Sample results are non
detect; no data were qualified. The CCV %0 met QC acceptance criteria except as 
noted above in the summary section. For the ES, the CCV % D for bromomethane 
was> 20% but < 40% and for the soil samples, the CCV %D for 2-butanone, 
carbon tetrachloride, bromoform, 4-methyl-2-pentanone, 2-hexanone, and styrene 
were> 20% but < 40%. Sample results are non-detect; no data were qualified. 

SVOC Analysis: The initial and continuing calibration data met QC acceptance 
criteria except as noted above in summary section. For the ES, the RF for 
acenaphthene was slightly < the acceptance criteria. Sample results are non-detect; 
no data were qualified. For the soil samples, the R2 for bis(2-chloroisopropyl)ether 
and 2,4-dinitrophenol were slightly < 0.99 but> 0.90. All other QC met 
acceptance criteria and sample results are non-detect; no data were qualified. For 
the ES, the CCV %D for bis(2-chloroethyl)ether, bis(2-chloroisopropyl)ether, and 
2,4-dinitrophenol were slightly> 20% but < 40%. Sample results are non-detect; 
no data were qualified. For the soil samples, the CCV %D for hexachloroethane, 3-
nitroaniline, dibenz(a,h)anthracene, and benzoic acid were slightly> 20% but < 
40%. Sample results are non-detect; no data were qualified. 

HE Analysis: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

VOC Analysis: For the ES, no target analytes were detected in the MS except for 
methylene chloride. The sample result was < 10x the ES value are already qualified 
as noted above in the summary section. For the soil samples, no target analytes were 
detected in the MS except for chloroform. Sample results are < 5x the MS 
concentration and are already qualified as noted above in the summary section. 

SVOC and HE Analysis: No target analytes were detected in the MSs. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

VOC Analysis: The MS/MSO met QC acceptance criteria. 



SVOC Analysis: For the soil samples, the MS/MSD met QC acceptance criteria except 
the MSD %R for phenol (52.2) was slightly < the lower limit (55.3). All other QC 
met acceptance criteria and sample results are non-detect; no data were qualified. For 
the ES, No MS/MSD was run on this SDG. An MS/MSD was run on another SDG in 
the analytical batch and met QC acceptance criteria except for l,4-dichlorobenzene. 

HE Analysis: For the soil samples, the MS/MSD met QC acceptance criteria except the 
MS/MSD RPD for tetryl (35.4) was slightly outside the control limit (30). All other QC 
met acceptance criteria and sample results are non-detect; no data were qualified. For 
the ES, the MS/MSD met QC acceptance criteria except the MS/MSD RPD for 
nitrobenzene (34.0) was outside the control limit (20.4). All other QC met acceptance 
criteria and sample results are non-detect; no data were qualified. 

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

VOC, SVOC, and HE Analysis: The LCS/LCSD met QC acceptance criteria. 

Surrogates 

VOC, SVOC, and HE Analysis: The surrogate recoveries met QC acceptance criteria. 

Internal Standards 

VOC and SVOC Analysis: Internal standards met QC acceptance criteria. 

Confirmation 

HE Analysis: Sample results are non-detect; no confirmation analysis was 
necessary. 

Other QC 

VOC Analysis: No target analytes were detected in the TS except methylene 
chloride. The TS result was qualified a non-detect as noted above in the summary 
section. Therefore, no sample results were qualified since all compounds in the TS 
are non-detect. No target analytes were detected in the ES except for acetone. 
Sample results are non-detect; no data were qualified. Sample results for the field 
duplicate pair were non-detect except for xylenes (total). The QC acceptance criteria 
were not met and detected sample results will be qualified as noted above in the 
summary section. No field blank (FB) was submitted on the ARCOC. 

SVOC and HE Analysis: No target analytes were detected in the ES. Sample results 
for the field duplicate pair were non-detect; the RPD cannot be determined. No field 
blank (FB) was 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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SW-846 - Method 8260 
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IS 

~ (J) f1) 
GC/MS Min Calih Calih CCV Method LCS LCSD lCS 

RF Intercept RF RSD I R I %D Blks RPD 

Name CAS # >,05 <20% I 0.99 20% 

Chloromethane 74-87-3 0.10 ./ ../ ./ 
Brornornethane 74-83-9 0,10 0/ ./ ,/ 

MS MSD 

(j) fi) (t) 
MS Field Dup Eq. 

RPD RPD Blks 
Trip 
nlks 

TAL 

Chloroethane 75-00-3 0.01 V,,/./ ~ I ./ 
meth)'lene chloride (IOxblk) 75-09-2 0,01 ./ ./ v V ./ II l .. S!.I3"( 

I carbon disulfide 75-15-0 0,10 v v ./ ./ ./ 

I, I, I-trichloroethane 71-55-6 0.10 ../ v ./ r/ 
2 carbon tetrachloride " 56-23-5 O_IO·'r' :'. "',,:", ~ V 1:Ul' ',\,;,. ~.~~ t~1Vi!' ";'!i:'!f..', ".ttl;: ·11i()'. / 
2 Ilnll"I,dichl(lromcthanc 

2 1.2-dichloropropane 
2 cis-I.J-dichlnropropene 

2 Trichloroethene -' I 79-01-6 0.30' : (). ;HJ ,/ ,/ .. IL 
2 Dibrornochlorol11ethanc 124-48-1 0,10 ,,/../../ v' 
2 1.1.2 -trichloroethane 79·00-5 0.10 ../'..-./ -/ ,/ 

2 Benzene "J 71-43-2 0.50; ,,'.,r ./ ./ U'<'~ ,,,'.:vn' v.VV V __ . ,/ 
2 trans-I.3-dichloropropene 

2 Brnnillrorlll 

J ~ -lIIcthyl-2-pentanonc 

10061-02-6 0.10 ./ V .""'- _ _;;:. 
75-25-2 010 V V f:Jl. I l--+--I 
108-10-1 010 .J"' • ./ -- - --rt--v ..... ~.}3.'8 v 

J 2-he\anone 

3 Tetrachloroethene 

3 1.1.2.2-tetrachloroethane 79-34-5 0.30 

3 tulucne( I Oxblk) 108-88-3 0.40 

3 Chlorobenzene 108-90-7 0.50 . 

J Lth) Ibenlcne 100-41-4 0.10 

J St~ rene 100-42-5 0)0 

J X) knc,(total) 1330-20-7 0.30 
;1I1l_ 

REV/LWED BY: 

n 0 
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SW-846 - Method 8260 
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SEMI-VOLATILE ORGANICS: Page 1 of3 
SW-846 - Method 8270 

SITEIPROJECT: CCTA-O'1 ARCOC#: '0.),.151 
LABORATORY' (; E L LABORATORY REPORT #. _-<9-.L9...::."..L..r.....,S".C.!..I=O __ 

--~---- m ~ 

-
NAME 

Min Calib Calib 
RF Intercept RF RSD I RI 

CCV Method LCS LCSD LCS MS MSD 
%D B1ks RPD /S BNA CAS II 

MS ~eld Eq. Field TAl 
RPD up Blks Blks' 

RPD 

1>.05 1<20% I 0.99 20% tJlt 
II A 1108.95-2 Phenol 10.80'/ ~ ./ ./ ././',/'../ 15.1,;l V _~ ./ 
II BN 1111-44-4 bis(2-Chloroethyl)cther 10.70 ././'./ ~./ 

II A 195-57-8 _rh .~.,,)I 0.80 ./.././ ./ V ,/ ~. ~_......-: ~ ./ 

II A 195.48-7 12 ''''J'I''~' 10.70 ././'./ ~./ 
II BN jI08-60-1 Ibis(2.chlu,v"vl'.vpyl)ether 1001 ./ ./ O.9jt, ./ ~ vi 
'I A 106-44-5 .~. 10.60"/ V" ./ ~../ 

2 A 188.75.57 .VI 10.10 ./ 0./' ./ V 
12 A 1105-67-92.4·Di" . .!I> ,." .,,' '0.20 ../ ~ V ~ \/' 
12 BN 111I.91.lb,<t,. .v"".vAy)melhane 1030 /...,/ _~ ~./ 
12 A 1/ 20.83.2 2.4-Dlw.v.vp .. ~",JI 10.20 /' ~ II' '-" V 
12 BN 1/20-82-1 '1.2.4T ''''V' -'OLW' '0.20 ./ V../ ./,/ V ./ ../ v' :h V 

12 ON 1106-47-8 d-Chl.lroaniline iO.OI ../ V V ~./ 

12 ON 187-68.3 nu, !0.01./ V ../ '\-./ 
12 A 159-50.7 4·Chloro·l ........ J.p .. ~.":'.' 10.20 ./". ~.../ ./ ./' V"" ,/ V"" V"" t>-. ,/ 

12 ON 19/-57.6 '~"'J ,.tpnp 10.40 ././.'!! a v" 
13 ON 177-47-4 Hexachl, 10.01 ./,/,/ ~........./ 

13 A 188.06.2 2.4.6·'\ .~"'v"'l'''~''v. '0.20 ../.,/./ ~"./ 
13 A 195.95-4 2.4.5·... ..~ .. v. 10.20 ./././ ~ ~ ~ It ./ 

REVIEWED BY: __ ~~~~~'"-"A'c.L~~~~,,,::-;:L~d...fL _____ DATE: /{J -IV- 1'1: 



SEMI-VOLA TILE ORGANICS: Page 2 of 3 
SW 846 - Method 8270 

SITEIPROJECT- Cc TA - 0 q ARCOC #. 
LABORATORY: ~EL LABORATORY REPORT #: 9ii/) i'"SIZJ 

(J) /j 

IS Calib CCV Method BNA CAS II NAME Min RF Intercept Calih RF 
RSD 1 Rl %D Blks 

1>.05 '<20%/0.99 20% 

3 ON 191-58-7 12-Chlorom,,, ""a,~", 10.80 ./ ./ ~ ./ 
13 BN 188-74-4 12-Nitroaniline 10.01 .,/ ./ V 
[3 liN rot ~ I Dimeth;lphthal~i~ 100 ./ ./ r/ 
13 BN 1208-96-8 IA 10.90 ./ V ./ 
13 ON ~ 17 fo ~ 

'u<U'u~, ,~ 10.20 ./ ../ .. 1/ . 
13 liN 99-09-2 3-Nitroaniline 10.01 ./ ./ ;J.C • .3 
[j BN 83-32-9 .~~"a""",,~ne 10.90 ./ \/" ./ 
13 A 151-28-5 12,4-Di",,,UI'''~''UO 10.01 ./ ,/ 

0, '1l'~ ./ 
:3 A 1100-02-7 14 .,. '0.01 ./ V ~.1 
3 BN 1132-64-9 IDibenznfuran 10.80 ./ ./ I.' [~ ~ l.i ~ iP 4~~r: 11':;t: . , : "Ji~ ","iiljji,i;m ' .. I"'~i~n ,:l/ III I. I :~;~t~:~.;~ . ':' . ., . , . 

13 RN 184-66-2 IDiethylphthalate 10.01 ./ V ./ 
13 BN 11005-72-3 14-ChlorophenY-I'''~''YI~III~1 10.40 ./ ./ ./ 
13 BN 186-73-7 I Fluorene 10.90 ./ ./ v' 
13 ON 1100-01=-6- 14-Nitroaniline 10.01 / ./ 1'1". , 
14 A 1534-52-1 Id fo_n ~ 10.01 ,/ ./ ./' .¥" ,~"u, 

14 liN Is6-3O-6 IN-JoJ;, o' 
y'''''''' : (I) 10.01 ./ ,/ V 

14 ON 110I~55-j -m 10.10 ./ \/" ./ 
14~: IM!tf,si It\ft~1 ~!.1::_ • • li;,~i:~~:;,· I;::~:W" lililfll"Y.t.iIii 111£1 I Itf I .. IfiIil!:I!j,~·,;~~M' Iii 1·::;.n~,N.',l;'i.' ". 
14 liN 185-01-8 10.70 ../ ./ ~ '''~''''' .... , ,,~ 

14 BN 1120-12-7 f\lll" I ~~~,,~ 10.70 /' ./ vi' 
~ ., ~ n I~ Inn 

14 BN 184-74-2 I Di-n-buty 10.01 ./ ,/ II" 
14 BN hll,<;..td_1l 1 h UU, 0111'" .,,~ 1060 ./ V ./ 
15 BN I~ Iryrene 10.60 ./ ./ ./ 
Is liN [s5-68-7 I Dutyluc"£yII'''"ldml~ 10.01 ./ ./ /. 
15 liN [m4-I 13,3'-Dichl jine 10.01 ~ ,./ V' 
[5 ON 156-55-3 IBen 'O"CII~ 10 ,/ ./ ./' V 

Comments: 

B-\\ 

~ 
LCS MS 

Field 
Eq. Field 

LCS LCSD 
RPD 

MS MSD 
RPD 

Dup 
Alks Alks 

TAL 
RPD 

All 
0 / ./ 

~~ ..7 
~ ./ 
f'..I~ ./ 

~ ~ ./ 

~v:- -.;; 
~ V ./ ./ ./ V [ ./ 

/b~ ./ 

./ V ./' ./ ./ V'" :,V ,/ 

[! .,/ 

li~Ji(" I,~i'i~~.ii I~~ 1~1 le'~t 1 ,:V(;~:r: f.:\/:);. 16 .. I; \ I H:~: I ~i\!. I~· IIJ&*': I~<~m IJliwo;;~" 1'''~lv.;!I'.ll'f 

./ 
("\ V 
~ ,/ 

f.. ... i ,/ 

k.~ ,,/ 

; v 

... ~9- ./ 
I~ I;:!:~~f~~; I~:U~!~\~ ~i~,;~ I';; IH}i 1\1 I ;i~::( I;f:~ I:,~;.,: L,,:~i 
II I]:'''i:;f'~ ~1~ I~::~ ,~ F~il ,~ I~~ I:~~,~ I~~'i~" I~~~~r.]i . . 

""- ./ 
'h ..... V 

Il~ ,/ 

~~ ./ 
/ ./ ./ ./ ./ --;;7 ~" ,/ 

t j/" .. 7' 

V !t- V 



SEMI-VOLATILE ORGANICS: Page 3 of 3 
SW 846 - Method 8270 

SITEIPROJECT: _ ..... C~GO<-ULc::'-A~----'O~9 __ ARCOC #: 6 ();;t/ :5" 9 
LABORATORY' f9.EL LABORATORY REPORT fl· 9 2~ i!!:.S'/o 

())' 

Calib CaJib 
IS BNA CAS/I NAME Min RF Intercept 

RF RSDI R' 

>.05 <20%10.99 

5 BN 218-01-9 Chrysene 0.70 

5 BN 117-81-7 bis(2-Ethylhexyl)phthalate 0.01 

6 BN 117-84-0 Di-n-octylphthalate 0.01 

6 BN 205-99-2 Benzo(b)nuoranthene 0.70 ./ 
6 BN 207-08-9 Benzo(k)nuoranthene 0.70 ./ 
6 BN 50-32-8 Benzo(a)pyrene 0.70 ../ 
6 BN 193-39-5 Indeno( 1,2.3-cd)pyrcne 0.50 ../ 
6 BN 53-70-3 Dibenz(a,h)anthracene 0.40 ./ 
6 BN 191-24-2 Ilenzo(g,h,i )J1crylene 0.50 / 

~ ~-1~-O beNl:#1c. tk-;d ./' 

It D-51-' he~v/ A- /C"/.D / /11001' .w~ 
1, ~-t."'- 'f l j,-cJ,/)J.~N..I'vdlUl.lNe. , 

Surrogate Recovery Outliers 

Sample SMCI SMC2 SMC3 SMC4 SMC5 - 1M ~ .. "'L" 
I I ~ 

/ D 1""-- Ic.""'?) -r--
I......-/L I I :- Ie..... Ii! 

SMC I: Nitrobcnzene-d5 (BN) 
SMC 4 Phenol-d6 (A) 

SMC 2: 2-Fluorobiphcnyl (BN) 
SMC 5: 2-Fluorophenol (A) 

SMC6 

SMC 7: 2-2-Chlorophenol-d4 (A) SMC 8: 1,2-Dichlorobenzene-d4 (BN) 

Internal Standard Outliers 

Sample IS I-area IS I-RT 

- -IS I. 1,4 DIchlorobenzene d4 (BN) 
IS 4: Phcnathrene-dlO (BN) 

IS 2-area IS 2-RT IS 3-area 

Yl 'vir 
I I' _c.-

r n 7J. 
~ 1"- I .- L-

-IS 2. Naphthalene d8 (BN) 
IS 5: Chrysene-dl2 (BN) 

IS 3-RT 

~ 

12. 
r-

./ ,/ 

./ v' 

./ ../ 
,/ ,(). '1,'It/' 
vi' v 
,/ vi' 

v'" ./ 
./ ./ 
,/ V"" 

./ V 
./ ./ 
./ ,/ 

SMC7 SMC8 

r--r--

IS 4-area IS4-RT 

, I 

-

ti> 
CCV Method LCS 
%D Blks 

LCS LCSD 
RPD 

20% 

,/ V 
./ 
,/ 

-Jl.~ 
V" 
../ 
r' 

~.:u.'8 

V 
1-..2~." 

V" 
v: ~ 

~ 

.J 
IS 5-area IS 5-RT Is 6-area IS6-RT 

~ 6'~", ./.:h.;.(J I/u 
1" -t: 

(j) 
MS 

Field 
Eq. Field 

MS MSD 
RPD 

Dup 
Rlks OIks 

TAL 
RPD 

)'Ii::) AI1 
I~ C"'\ ./ ./ 

b. 
, ,/ 

~ ,/ 

I" t/ 

~ 0/ 

~ ./ 

I~ ,/ 

D. "- ./ 
M "- /' 
\ ,..v ./ 

v" 
~ - -
~ , 1I , ./ 

~ ,~Ld. ,,-K-" -, t:7 



SEMI-VOLATILE ORGANICS: Page 1 of 3 
SW-846 - Method 8270 

j,,/I # 
- 'fro 7-~/o - ()3 (E B) 

13~z'e'#= 
SITEfPROJECT: cc TI'1 - 0 1 ARCOC II: -' () ;ll ~.-L1 ______ _ 
LABORATORy·-=--=-~=-_-'-'--,,-'-t9=-=£='-__ L;--_-_-_ LABORATORY I@'ORT /I. _-+9 ....... ~~t:J'"-xl---"5".o.LL.-/O~_ /5" 35:/(, 

- Field 
Min Calih Calib CCV Method LCS MS D Eq. Field TAl 

Intercept RF LCS LCSD RPD MS MSD RPO up Blks Blks ' RF RSD I RI %0 Blks RPO 
BNA CAS # NAME 

1>05 .<20% I 0.99 20% /JA 1111 

I I BN 1111-44-4 ,bis(2~L 'V' .... yl)ether 0.70 ././' 1.:1'1. I \ ~ 

II A 195-57-8 ,2-Chlor'·I",~ .. u.0.80 .-t"./../~ V V \ ~I.v t, "':5 V 

II A 195-48-7 12-Methylphenol 10.70 ./././ ~ L( AI ~Al V 
II BN 1108-60-1 Ibis(2 'V' 'pyl)ether 10.QI ././.2 3. 3 V 
I A 1106-44-5 4-Methylph~o~ 10.60 ~ -.7 ./ S,~~,'j ,~ .. V' 

12 A 188-75-5 12-N [0.10'/'/ V \ V 
[2 A 1105-67-9 17 4_n 'I'''~'''' 10.20 V V V lI'yvd"fj I~~ ........ 

12 BN 1120-82-1 'I.2.V :0.20 V 7 t/ ./;./ ./ 1\ ./ 

12 A 159-50-7 14-chloro-3-nlett.~ .. ~~,v, :~::~~ ~ ~ ~ 7' V 1.~~~1~~1l 'r-~ .;;-

REVIEWED BY: ____ ~~~~' -",d'a-.~'z.:~~'~£~1 .... ;f-.!l!L-.. ___ DATE: /0 -1'1- 'i , 



SEMI-VOLATILE ORGANICS: Page 2 or3 
SW 846 - Method 8270 

SITE/PROJECT: __ c~c~m-,--,----,O=-.L9_ A RCOC #: b t),;J. / S 9 
LABORATORY: GEL LABORATORY REP~T #: _-4'j-,j'9I"-'~IO""--(j)>rAT-~~/---"""----O_ 

IS BNA CAS # NAME 
, . Calib CCV 

Min RF Intercept Cahh RF RSD 1 R' %0 
Method 

Blks 
LCS LCSD LCS MS MSD 

RPD 

MS Field 
RPD Dup 

RPD 

Eq. Field TAl 
ntks ntks ' 

>,05 1<20%/0,99 20% /JA !Vir 
3 BN 191-58-7 !2-UIIUI 10.80 ././ V' ./ \N"I,L Ii .J V' V" 

liN [88-74-4 .. :. iline :001 ,,/./ _""" \ .,/ 

13 BN 1131,11-3 Dm"""YlplIll~laleO.OI ./,,/ V ~A. .,...1. < v 
liN [2iJ8.96-iI A"""dl"""1 1""" 0,90 ././ V \ V 

13 BN 1606-20-2 12.6-Dinitrotol l 0.20 V' t/ V'\ ~ 1YG; ,,/ 
ON 199-09-2 13-Nitroaniline 10.0 ././..,/ \ v"" 

13 -;,.- .~. 12.4-Din'uupllc",,, 10.01 ./ v ...."... I;()',~ \ v 

BN 186-73-7 IFluorene 10.90 ../ V ./\ ./ 
13 BN 1100-01-6 .. , iline 1001 v"/./ S/'M,'M-Ie. ./ 
14 15 ~ 14.6.Dinitro-2''l1ethylphenol 1001 ../ ./ v V 1:;; 

BN IR6-:l0-6 IN-Nitrosodiphenylamine (I) 10.01 v.,/' V n!R7/}J[( v'" 

14 BN Ino-l2-7 IAnth 10,70 ,/../ V e!(t:etfft ,/ 
~ ,,~ n 1/\/\ 

BN 184-74-2 I Di-n-butylphthalate 10.01 ,/ ./ ./ 1,1/'1 .1 .A ..1_ - V " 
liN [206-44=0 I Fluor.nlh_n- 10,60 ,/ ,/ ./ ~A//'" \ / 
BN 1129-00-0 IPyrene 10,60 ../ ,/ ./ ../ ./ 7 \ . ./ 
BN 185-68-7 IlJutYW ... "Ll ll'".l1alate 10,01 ./ ../ v' I- t> 4.- \ V-
BN 191-94-1 13.3·-D, ...... vl 7;,1;n_ 10,01 ,/ ..,/ ../ \ .~ 

BN 156-55-3 1 Benzo(a)anll"a~cllc 10.80 ,/ ./ V 'V 
-, 

r" , \[1 ./ 
Comments: 

B-II 



SEMI-VOLATILE ORGANICS: Page 3 of3 
SW 846 - Method 8270 

SITEIPROJECT: C C T/J -_~ ARCOC #: ~ 0;;), L:59 
LABORATORY: t:... EL LABORATORY REPORT#: -=--'--..,......,9'9...-~1t)--.-=-c~=~-::'O-=--

-~- - (j) {.jJ 
Field 

IS BNA CAS # NAME Min RF 
Calih 

Intercept RF 
Cali" 

RSOI Rl 
CCV 
%0 

Melhod LCS lCSO lCS 
Blks RPO 

MS 
MS Eq. Field 

MSD Dup TAL 
RPO 

RPD 
Blks Blks 

5 BN 218-01-9 Chrysene 0.70 

5 BN 117-81-7 bis(2-Elhylhexyl)phlhalale 0,01 

6 ON 117-84-0 Oi-n-octylphthalale 0.01 

6 BN 205-99-2 Benzo(b )fluoranlhene 0.70 

6 BN 207-08-9 Oenzo(k)fluoranlhene 0,70 

6 ON 50-32-8 Benzo(a)pyrene 0.70 

6 ON 193-39-5 Indeno( 1,2,J-cd)pyrene 0.50 

6 ON 53-70-3 Dibenz(a,h)anlhracene OAO 

6 ON 191-24-2 Oenzo(g,h,i)perylene 0.50 

'" 
1s'-1S-0 beNz"it. Ac.:d 

It ID .~,.. (, bt!W~'J/ "l~.j~1 
I) ~ ."-1- J .2-di ,i. j1v.:k .... ~jAlte 

I 

Surrogate Recovery Outliers 
Sample SMC I SMC2 SMC3 SMC4 SMC5 

t,J1 ~ r 
4: 

/ PI Tt 0/ I --- , , £... ,- , I 

SMC I: Nilfobenzene-d5 (BN) 
SMC 4: Phenol-d6 (A) 

SMC 2; 2-Fluorobiphenyl (BN) 
SMC 5: 2-Fluorophenol (Al 

>,05 <20%/0,99 20% 1\ AlA 1\:4 
./ ./ ../ \ .j' II'" 
./ ./ ../ ~ .. r;>C L l- v'" 
./ V ./ \ v 
./ .,/ ./ ~/lt V/Ott: v 
..,/ V ../ \. .,/ 

./ / ,/ .f14l 'rES v 
,,/ ./ ,,/ \ V 

./ ,,/ ./ ./ / 
. ,/ V ,/' \ .,/ 

../ ./ ./ ,/' \ ../ 

../ ../ ./ \ ../ 
......... ......... II" \ ~ 'v , .",.,. 

(!)b..-~--t I?F~~L...~ 
Comments: oAr. . .,1 Dr. <' A .I''/) .... -- "r_' ..:>. wCI<A ~ /\/, . 

/ ~ / ( 

c V«7.D ~~~ .. :.~' No d-1;;..uXA..I~ 

SMC6 SMC7 SMC8 

8) r~ ~~_ .. [J.. CCV~.,D ~~ 
>-.2" /: 6..d- II!.. ~~ '" /' 5. _~~ ~ 

SMC3:p-Terphcnyl-dJ4(BN) ND/' A/t; cLe.:t;. ~ ",,~~!..L~ 
SMC 7: 2-2-Chlorophenol-d4 (A) SMC 8: 1,2-0ichlorobenzene-d4 (BN) 

SMC 6: 2,4,6-Tribromophenol (Al r----..,.---. 
Internal Standard Outliers 

Sample IS I-area IS I-RT 

IS I: 1,4-0ichlorobenzene-d4 (BN) 
IS 4: Phcnalhrene-dlO (ON) 

IS 2-area IS 2-RT IS 3-area 

M ... ,-,-
"' /"" 1 

IS 2: Naphlhalene-d8 (BN) 
IS 5: Chrysene-dl2 (IlN) 

IS 3-RT IS 4-8fea IS 4-RT IS S-area -
"" 

/ I. 
1 r/t --- ....... I 

IS 3; Acenaphlhcne-d 1 0 (BN) 
IS 6; Perylenc-d 12 (ON) 

IS S-RT Is 6-area IS 6·RT 

fA 



2& 
c...)"c.GIo,.~ 

I ::> .:> '" ".,.J. 

..., 
c;J ,LA~#_ 

HIGH EXPLOSIVES: q'lo r~ /0 -0"" C(9{) 1-510 - I~ 9t(tJ '1~/O - ;). 3 ;::::----
-I?(b",) 1 SW846 Method 8330 J - (Jet 

J 
-,2S 

-1/ -/9 lDU) -:21 
SITEfPROJECT: c.c. TA - oq ARCOC #: '0,;1/59 -IZ -.2/ -,;Jq 

LABORATORY: GEL LABORATORY REPORT #: ~9()"iSIO 
(j) 

Curve CCV Method LCS MS 
Field 

Eq. Field 
NAME CAS# Intercept LCS LCSD MS MSD Dup R2 %D Blks RPD RPD 

RPD 
Blks Blks TAL 

.99 20% U 20% 20% ~ U U 
IIMX 2691-41-0 ./ ./ ./ ../ ,/ v v ./ ./ -n v NA ,/ 

RDX 121-82-4 ./ ./ ,/ ,/' ./ -./ v"" ./ tJ .,/ 

1,3,5-Trinitrobenzene 99-35-4 / ./ ../ ,/ ./ .,./ v"" V .... ,J' ......... 
1,3-dinitrobenzene 99-65-0 ,/ ./ ,/ v' v ./ V v ~. ......... 
Nitrobenzene 98-95-3 ./ / ./ ./ ,/' ./ v ,./ ~-, v' 
Tetryl 479-45-8 _/ ,/ .,/ .",.- v ,/ ./ .. B",tl ~ ~ ./ 
2,4,6-trinitrotoluene 118-96-7 ./ ./ ,/ ,/ ./ ,/ ./ v ~ v"'"' 
2-amino .. 4,6-dinitrotolllene 35572-78-2 ./ ./ ./ ,/ v ./ ./ ./ L . ~ v' 
4-amino-2,6-dinitrotolllene 19406-51-0 ./ ,/ ./ ,/ ........ ./ .,/ v ~ vi 
2,4-dinitrotolllenc 121-14-2 ./ ./ ./ ./ ,/ ./ ,/" ./ ~ V 
2,6-dinitrotolllene 606-20-2 ../ ./ ,/" ,/ v' ./ ../ ./ ~ v' 
2-nitrotolllene 88-72-2 ./ ./ ./ ./ ./ ./ v v ./ 
4-nitrotolllene 99-99-0 ,/ ./ ./ V" v" v v v ~ ./ 
3-nitrotolllene 99-08-1 ./ ./ ., V v"" V v ./ .",.- ,., 'Ill ~ 

1lt "-

t--,. 
'-J 

\ 

Sample CAS# RPD> 25% Sample CAS# RPD> 25% 

..... '" ~ b. ...-- ..... 
NO 7 ~ V (./ V J / J 

mg/kg - ug/g: [(ug/g) x (sample mass (gIl sample vol. (0111) x (lOOOml/l liter)] I DilutIOn Factor - ug 1\ 

REVIEWED BY: __ ---.~==--~·'---"'d:..J.--"c?:;:...-..~~~L£:~-=--____ - DATE: _L-/!==-~_--=--/~5'_·_9L-J1,--_ 
n '"1 



HIGH EXPLOSIVES: 
SW846 Method 8330 

SITE/PROJECT: C c. r 11- tJ CJ 
LABORATORY: (f;CL 

NAME CASU 

IIMX 2691-41-0 

RDX 121-82-4 
1,3,5-Trinitrobenzene 99-35-4 
1,3-dinitrobenzene 99-65-0 
Nitrobenzene 98-95-3 
Tel!), I 479-45-8 
2,4,6-trinitrotoluene 118-96-7 
2-amino-4,6-dinitrotoluene 35572-78-2 

4-amino-2,6-dinilrotoluene 19406-51-0 

2,4-dinitrotoluene 121-14-2 

2,6-dinitrotoluene 606-20-2 

2-nitrotoluene 88-72-2 

4-nitrololuene 99-99-0 
3-nilrotoluene 99-08-1 

~ v '. ~ 

A RCOC #: _-'""&,"--..:tJ=-:;J."------'15==-----.<7. __ =--=-----= __ 
LA BORA TORY REPORT #: _~9L--..#-90~_.:r~~O£...L_/~O __ 

Curve CCV Method 
Intercept Rl %0 Blks 

LCS LCSO 
LCS 

RPO 
-/j"-W gA 

.99 20% U ~ 
.,/ ./ ./ ./ ./ ./ 
./ ~ ~ ./ ./ 
../ ./ ,/ ,/ v( 
V v v 0/ ./ 

.../ ./ ./ ./ ../ 
t/ .,/ ../ ./ ../ 
./ J -~ ./ vi' 
./ vi' ./ ,/ .,/" 

-~ ./ v ./ ./ 
,./ v ./ ./ vi' 
../ ./ ./ .,/ V 
,/ ./ ,./ v / 

vi' ../ ./ ~ V 

V ~ \ _-.L vi' ../ 

(ij 
MS 

MS MSO 
RPO 

~ 

20% 
,/ ,/ V 
v' ..,/" v' 
,/" ,/ .,.,.. 
V ,/' v 
./ ./ .3'J.O 
,/ ./ ./ 
vi'" v ../ 
./ .,/ ......... 
V v V 
./ ,,/ .,/ 

./ / ./ 

v V"'" / 
../ v' v 
./ v v 

NII- J.I_t- .4p'~/;t.AAIe 

Sample CAS# RPD > 25% Sample CAS# RPD>25% .. ) ~ /I .... I~_· A..L N I) 
I 

IV c) I K- (..{ N 
mg/kg - ug/g: [(ug/g) x (sample mass (g) I sample vol. (ml)) x (I OOOml/1 liter») I DllullOn Factor - ug /I 

REVIEWED BY: ___ ---I~~~. <-...LdL-..~'>'::~=~~~L-_____ DATE: /~ -1-> .. 29 

R-7 

Field 
Eq. Field 

Oup 
Blks Rlks rAL 

RPO 

U U 

J./A ./ AlA ./ 
v 
,,/ 

v" 
.,/ 
./ 
,/" 

/ 
..,,/ 

v"" 
./ 
,/ 

V"" 
....... 

'if V ~V' 
,AL- TAR.. -ef ANlflykt.,~..,. 



MEMORANDUM 

DATE: October 28, 1999 

TO: File 

FROM: Kevin Lambert;(1ft.. 

SUBJECT: Radiochemical Data Review and Validation 
CCTA -09, ARCOC No. 602159, and ProjectiTask No. 7214.01.05 

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 (Gross Alpha/Beta - EPA900.0). All analytes 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 

No calibration data was provided. Case narrative states instrument was properly 
calibrated. 

Blanks 

No target analytes were detected in the method blank (MB}. 

Laboratory Control Sample (LCS) Analyses 

The LCS met QC acceptance criteria. 

Matrix Spike (MS) Analyses 

No MS was run on this sample delivery group (SDG). An MS was run on another 
SDG in the analytical batch and met QC acceptance criteria. 



Replicate Analysis 

No replicate was run on this sample delivery group (SDG). A replicate was run on 
another SDG in the analytical batch and met OC acceptance criteria. 

Other QC 

No target analytes were observed in the equipment blank (EB) except for gross alpha. 
Sample results are> 5x EB value; no data were qualified. The field duplicate pair met 
OC acceptance criteria. No field blank (FB) was 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. 



RA[)fOCHEMISTRY: 

SITE/PROJECT: CL r/f - "t:t ARCOC #: 6~.;11s"<1 
------~~-------------------

LABORATORY: 
METHODS' 

G C-l LABORA TOR Y REPORT #: _~9l......9.l..Jo'bc...,rLS:o<!..L/t)~ __ 
EPrI 9~d-" " - ~ n.()~S" At,MJ&t,lf-

t1J (.i) 6)' 
QC Element! Method Rep Eq. 

Fidd 
Field Sample Sample 

LCS MS Dup - Isotope ISffrace Isotope ISrrrace 
Analyte Blks RER Blks 

RER 
Blks ID ID 

CRITERIA U 20% 25% <1.0 U <1.0 U - 50-\05 50·105 

1/3 /lilt /IIA 11111 -
U-238 
lJ·234 
lJ-235/236 -
Th·232 
Th·228 
Th·230 · 
Pu·2391240 
Gross Alpha / ./ /.(J;J.. ./ · 
Nonvolatile Beta 0/ ./ ./ ./" 
Ra226 · 
Ra228 · 
Ni·63 -
Gamma Spec- Am241 · 
Gamma Spec- Csl37 
Gamma Spec- Co60 

· 
~I '/ ~ -

Parameter Method Typical Tracer Typical Carrier 

Iso-U Alpha spec U-232 NA 
Iso-Pu Alpha spec Pu·242 NA 
Iso-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·l33 NA 

Gamma spec LCS contains: Am-241, Cs·137, and Co-60 

REVIEWED BY: ___ ~e:.==--~~~~4~Z:::'==~=:ILr~~ ______ DATE: _LJ/t!)tL=.,-A~'8"''--1r..I.9 __ 



,L"J.". 
RADIOCHEMISTRY: 99~ r5/0- O( (EB) 
S ITEfPROJECT: C c: TA ~ eJ'l 
LABORATORY: GEL 
METHODS' EPA 901? a> 

ARCOC #: (.tJ.;t/59 

LABORA TORY REPORT #: __ 9L-..+%-""/:2:..;j:r<......s: ..... :ba...~ __ 
- (;A..":S:S AID). .. /&+14 --' ,~' r-

If) r1) 
QC Element! Method Rep Eq, 

field 
Field Sample Sample 

LCS MS Dup - Isotope ISrrrace Isotope ISrrrace 
Analyte Blks RER Blks 

RER 
Blks ID ID 

CRITERIA U 20% 25% <1.0 U < \.0 1I - 50- \05 50-105 
H3 AlA ,;,.,. tlA .. A- tJA -
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- Cs137 
Gamma Spec- Co60 

L -, 
~iI ~ ..y- -

Parameter Method Typical Tracer Typical Carrier Comments: 

Iso-U Alpha spec U-232 NA @@ ~~~5D6 t.-. ~U! 
Iso-Pu Alpha spec Pu-242 NA 

~rn.td~ ~-'~ Iso-Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 13ela Y ingrowth NA 
Ni-63 Beta NA Ni by ICP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec 8a-l33 or Ra-225 NA 
Ra-228 Gamma spec 8a-J33 NA 

Gamma spec LCS contains: Am-241, Cs-137, and Co-60 

REVIEWED BY: __ 4"~=~' ..L.d---,---...,.>:;:~""",.><::.L=Ls7--==-_______ DATE: c9 - :;).. '?-- 9 7 



DATA VALIDATION SUMMARY: 

SITE/PROJECT: CerA - () if CASE #: r:l/s'.;J..;u:J / # OF SAMPLES: ..sO MATRIX: e:J. 'I SC>I!.' ~ .d9M~~1-4 S 
LAB SAMPLE IDs: ;7 T ARCOC II: 6_0~ /:5'1 

LAIlORATORY: ~~~---:G~C==--OL'----

LABORATORY REPORTII: 99tJr5/o 
9901-510 -0/ ti - ()'_~.i-4eOtiS 

/I - o:r u -3(') -) _s-",b-Li~/f-___ _ 

ANALYSIS/ 
VOC 

QC ELEMENT 

L IIOLDING TIMESI 
./ PRESERV ATION 

2. CALIBRATIONS ur 
3. METIIOD BLANKS U, f3 

UI B 

4_ MS/MSD V-

5_ LABORATORY 
/ CONTROL SAMPLES 

6_ REPLICATES 

7. SlJRROGATES t/ 

8_ INTERNAL STDS ./ 
9. TCL COMPOUND ./ IDI:NTlFICAIION 
10_ ICP INTERFERENCE 

ClIECK SAMPLE 

II ICP SERIAL 
DILlJTION 

12, C ARRIER/ClIEf'.,·1 
TRACER 
RECOVFRII:S 

\3, OIliER ()C U-J 
CHECK MARK (-.11- ACCEPTABLE 
J --1-:SIIMAlIll 
, I -NOT DI:IIC 11:1) 

SVOC 
PEST/ lIPLC 

ICP/AES 
PCB (HE) 

./ 1\1/1- ./ ../ 

UJ / -;f 

V /' :r 

~ ./" Nfl 
J(A-(.. ,/~- ~ q -

~ /" / 
, . 

" ;f," ,vfl 
-;"', 

/ ./ . ;;' , -:: :;\:i;\-,i 
- --, ',',- ,;.,:-,'. ,';" 

./ . ":;'8 
'-' -- ",-", ~ . '"; 

/ .; ,~; ,j",:, '--, 

" v' 
, 

Nil 

;~ , . 

./ ~ ./ :r 
SIIADED CELIS - NOT APPLICABLE 
IIJ ,- NO I DE IH -" _I l ISIIMATEI> 
H - IJNUSABI.I. 

DATE: 

GFAAI CVAA 
CN RAD OTHER 

AA (Hg) 

11,4 ./ Alit V- ilA 

ID~~~ / 

t/ ,/ 
I Krj,/D . {7J~"V1 

M"v' !VA 
V ./ 

--

Nil Nk 
.. , , 

, );-~;;~:{; 
-, '. 

)'-.- " 

>t,~ 
, ?;'r,. 

'. ;< -
;"1-:~!%' r,'- :--t,,-, 

-
, ;: 

>-
:;;:, --.:' :"" .. 

'i, 

-. ,_ ·-c;- , "1' 
'---

:};t~':/;: -- ;/11 ~"i .. 

It t/ / 
'V -----"--. 



Contract Verification Review (CVR) 

Project Leader BYRD Project Name CCTA-09 Case No. 7215.2201 ---------------------------- --------------------------
ARICOC No. 602159 Analytical Lab GEL SDG No. 9907510 ---------------------------- ----------------------------

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

1.0 h Analysis Request and Cain of C d R usto Iy ecord and log-In nformation 
ine Com)lete? 

~ o. Item Yes No If no, explain 

1.1 All items on COC complete - data entry clerk initialed and dated X 
1,2 Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for # and types of analyses requested X 
1,4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X SNL NUMBERS INCORRECT FOR SAMPLES 
and correct #9907510-29 & 9907510-30 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

2.0 Analytlca Il b R a oratory eport 
Line Com:llete? Resolved? 
No. Item Yes No If no explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 ac analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provlded(if requested) X 
2.5 Detection limits provided; pal and MDL{or lOLl. MDA and L., X 
2.6 ac batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X ----
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(if applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

. a a ua HY va ua Ion 300 t Q rt E f 
Item Yes No If no, Sample 10 No.lFraction(s) and Analysis 

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

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X ANTIMONY FAILED RECOVERY LIMITS FOR LCS/LCD 
a) Laboratory control samples accuracy reported and met for all samples 

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

c) Matrix spike recovery data reported and met X PHENOL ABOVE RECOVERY LIMITS FOR SOIL MSD 

3.4 Precision X RPD FOR TOTAL URANIUM ABOVE ACCEPTANCE LIMITS 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 

RPD FOR IRON, MAGNESIUM & POTASSIUM ABOVE 

ACCEPTANCE LIMITS 

b) Matrix spike duplicate RPD data reported and met for all organic samples X RPD FOR TETRYL ABOVE ACCEPTANCE LIMITS FOR 9907510-

09 MS/MSD 

RPD FOR NITROBENZENE ABOVE ACCEPTANCE LIMITS FOR 

9907510-04 MS/MSD 

3.5 Blank data X METHYLENE CHLORIDE & CHLOROFORM DETECTED IN VOA 
a) Method or reagent blank data reported and met for all samples METHOD BLANKS 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X SEVERAL ANAL YTES DETECTED IN EQUIPMENT & FIELD 

BLANKS 

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

3.7 Narrative addresses planchet flaming for gross alpha/beta X 

3.8 Narrative included, correct, and complete X I 
3.9 Second column confirmation data provided for methods 8330 (high explosives) and X 

pesticides/PC Bs 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

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

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

--
c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

9907510-29 ALL SNLNUMBERINCORRECT 

9907510-30 8260 SNLNUMBERINCORRECT 

Were deficiencies unresolved? MYes o No 

Based on the review, this data package is complete. 0 Yes ilNo 

If no, provide: nonconformance report or correction request number _--"'-21"'-'6'-'1 _____ and date correction request was submitted: 8-24-99 

Reviewed by: t ),'J, po.. Q S) ~ .i 0.. Date: 8-24-99 Closed by: W. Po..9..R ",A cia, Date: <'6 - '3 \ -9 q 



Inlernal Lab 
Balch No ~{)("()1 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
....... 

PAGE _( _OF ~ 

SAR/WR No (Call 284-55'4 (or ARCOC and Sample Numbers.) A RIC 0 c-I ",D1..1 6 't L-__ ~~~ _________ ___ 

Conlrad No·:dI~ ZY8t?A-, Parameter & Method Requested 

Case No.:1tJS" ZlQIO(1, I I II I I I 
SMOAtftl~L"" /..t/.iW' 
Bill 'OO~ndia Nalbljjfl'"laboralOlios ~ 

Supplier Servh!s ,'2 -.... 
ersltment .;x -.I 

-=_...::s:.::.orv:..:..:::IC:;.O~O:..::ld.::::or...:.N;.::o::..:..: __ C_~_O_fJ,_G._B ___ ':"":"" ___ I'_rS~o::..:nd~Rcrolt loSMO S"1:1 f~Nf€rJ PO Bo15600 MSOl54 "i-
Locati on I Tech Area ------- .oJ ci 1 \ l" I.. Ref ... " •• LOV I_v_n_b'. - t SMO) ~ ~ 

eft... ~I re &( .S ~ Z L--\ It \ Container 5 ~ ~ '" 
~B~UI~ld~lnlL:::Q======--.-!R~~o~o~m~===='--_1 ~; ~ a ~] a CII &~ ~ ':i \u ~ lah 

Sample No_ - Fracllon sa,~pn'es~':!a'l~~~ ~~Iall 'g. g. 0: DElI efTI mde sMample Type Volume Preser- ~ '5 q; ~ g; h: '" ::t ~ Samrle 
--r--.--"-~-"--r~-,.---.-_I_=""--:X-"7:r-___ I_m __ o_ ~ Collecte otrh< ~ vollve In u:E In I- _ _ 10 

f a:1*A ·of· .... ¢- At- 'A-:L .. Q 11- Z ~fO - (J v; .., 01..I\-j.o·S.';·c, 3·J.~ '1 :f-{t-''I1 I~t-.J S l~ Ito lIO ~ .SA 'f- '" Y. ~ _ _ _ _ __ ~ 

._ . . _.,$0- __ li ~ ~ 1..J If 'I. .. ,y 
-1~ll - _~_I_4-_0~!O=-~_O_-_O,_';_~$ __ D-O.)' - -= -' I~~ 1 __ A IG l'r - -- _1 __ j. -;- -; -;- - --.- -- - ~ 

'"~ 
. .]' J I Y ',(II bM.) IJ~,.; 

Dale S~mples Shipped: -- II ::-- '- -.'l'- "-.'-'.' -.... -
: . : Carr1er(Wayblll.No.; c---c-.-1Z.t,'--~.----...,- -.-... ~ 

LAh Conloel: __ ~·Vlfi_. r.~'- ______ ... _ ._. 
Lah Dosllnollon:J16L- _ _ . 

SMO ConloeI/Phono:."JXlIX1 ~.At"" (!fbI') e", -~IID 

Dopl. No.lMall Stop: _~_~'4_/~!!f>~ ___ _ 
PlojecVTosk Manager: ~~ I f'th'UYI q~ 

Proleel Nome: _'C.f~~_dl",--'. ____ ._ 
nc<:ord Cenler Codo: §!L!l. J'll.p.'LI M ( __ 

Logbook Rei No: _Jcl:-_E8 ______ _ 

, 
I 

f (- _ ~_J--___ J.:..-_ J _'- ~ l( ,-r--r----- -/... __ - - _ tl/?:: 
__ _ -+ ( ~ ~ _ ~ _11_-D-,~-,--·-O-.';-·I_J)-·_So o.~,1 _11_--=-'~H~2..=- __ '- -f--- _,_~_ _ _ _ _ {- -f- 'I- )( :1M( 
.. _(1.-; J j j q ~ l' 

'\ 
(~ - 3 Dl'·o.S'~ll>-~ 0.$",1 1~'11- I It f.. f. f. '/.. ,', .~~: 

\ y ~ - '{ J J , ~ \ .. l( \ ~ X y .,:. 

I. J1ollnqulshod by ),.7Lf?t:Jk4 j Olg. bJl~_~~I~].:!J~1.Lllr~O _ L5.12 _ 
~~ecelvod b-v::n~ T ~J' ~ Org~'?_.1:_~01~1:1L Time _{? 1Q 

i .2. Rellnqtfshedb-l'L-/iA,.. f,Jf1:L,~Org. 75'1! ___ oa~~_~~-!i~TI~~-M;~, __ 

1

2. Received by Zir.U.lL/;;;\J Org. Gh: , o!,07!t~'tfiTlmo -i=--
3. J1ellnqu/shed by / Org. DOle7": j-L, Tlmo , -- .---. _ ... _-. -.-.. ----"-"-

I 3. Received by f Ora· Dole Tlmo 

4. J1ollnqulshod IJy Org. Dolo 
-- ........... - -... -----.---------------------- --- --.- .-.-.-----

limo 

4. Received by Org. Dole -- .• --_._--------- ----_ .. - ----- -.--
5. Relinquished by Org. Dolo 

111/10 

limo 

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

limo 5. Recelvod by O,g. Dolo 
-.----------- ----- -----

6. Relinquished by Org. 

6. nc<:olvod bV 

Dale limo 

Olg. Dalo Tlmo 

WIIITE - To. Accomp!!ny Samples. YELlOW- SMO Suspense Copy PINK- Field Copy 

r I', ,t} 



?UU I ':1)11 II ~9G' 
I" , ••• 1,·.,,11 !Jt, i ... u. 99 CONTINUATION FORM 

cJYulO I Parameter & Method Requested 

0q010/0 
I 
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·L--~t·.---r-------------.---r-.-~-----.--------------------------/~ ~ 

oca Ion Tech Area __________ Reference LOV (avallahle at SMO) C ~ 

I I I I I 
I 

Building 
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[i '\i ~ [i III ~ ~ \lJ " lah 
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Memorandum 

Date: 10/15/99 

To: File 

From: Marcia Hilcbey 

Subject: Inorganic Data Review and Validation 
Site: CCT A-09 
ARlCOC: 602162 
Case: 7215.2201 
Laboratory: GEL 
SDG: 9907543 

See attached Data Assessment Summary Fonns for supporting documentation on the data review and 
validation. 

Summarv 

All samples were prepared and analyzed with accepted procedures and with specified methods (ICP 
EPA601O, CVAA EPA7470, ICPMS EPA6020). All components were successfully analyzed. 

Qualifications were applied to metals sample results due to: failure to meet MS recovery acceptance 
criteria; blank contamination; failure to meet laboratory replicate PRO acceptance criteria; and failure to 
meet field duplicate RPD acceptance criteria. 

Bolding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Irutial and continuing calibration met QC acceptance criteria for all methods. 

Irutial and continuing calibration blanks were free of target analytes above reporting limits in ICP and 
ICPMS analyses. 

All samples exhibited mercury at less than 5 times the value of tbe CV AA initial calibration blank. 
Sample results were qualified JB3. 

The method blanks were free of target analytes above reporting limits. 

Matrix Spike Analvsis 

The CVAA and ICPMS matrix spike samples met QC acceptance criteria. 

The ICP matrix spike sample failed to meet %R acceptance limits (high) for barium and manganese. 
Sample results were qualified lA2. The ICP matrix spike sample failed to meet o/oR. acceptance limits 
(low) for antimony. Non-detect sample results were qualified RA2; positive results were qualified lA2. 



Laboratorv ControllLaboratorv Control Duplicate Samples 

The LCSILCSD samples met QC acceptance criteria for all methods. 

ICP Interference cbeck sample (]CS) Analvsis 

The ICP ICS analysis failed to meet acceptance criteria (high) for sodium and potassium. Since AI. Ca. 
Fe. and Mg sample results were less than the ICS concentrations. no sample data were qualified. 

Laboratorv Replicate Analvsis 

Laboratory replicate samples failed to meet acceptance criteria for copper, iron, nickel, and uranium. 
Sample results were J qualified. 

Serial Dilution 

Serial dilution analyses met acceptance criteria. 

OtberQC 

Field duplicate sample analyses failed to meet acceptance criteria for copper, nickel, sodium. and zinc. 
No further qualifications were applied to copper or nickel results (see Laboratory Replicate section above). 
Sample results for sodium and zinc were J qualified 

No field blanks were submitted with this COc. It is likely that the field blanks submitted with COC 
602163 apply to samples in this data package. Assessment of the sample results in this data package in 
light of the field blank information must be performed by the AT/A1L. 

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. 



SAl'1PLE FINDINGS SUM:\lARY 

Site: CC T/9 - c/ 7' 

ARICOC: 602/62. Dara Classification: ~r7C?r-~.;?/ 'c:... 
Sample! 

I ~~ers I -- -. 
Fraction No. Analvsis Comments 

~ 
r--
#~~ ~/l7;;~ ~ A :..e 

Sample No.lFraction No. - This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method. 
use the CAS number from the analytical data sheet. 

DV 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 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 appropriate, needs modification 
because of an Wlusual circwnsr.ance, or additional clarification is warranted. 

Test Methods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA8260, EPA8260-M3. 
EPA8270, HACHj.LK, HACH_ N02, HACH_N03, MEKCJIE, PCBRlSC 

Revle\ved ~--====== Date: /O~S:~o 
/' 

11 
'I 
:1 
.1 
'I 

\1 

I 



INORGANIC METALS SAMPLE FINDINGS SUMMARY 

COC:602162 

M Ii) CD 
.-... 

U1 S .-... CD <f) S .-... ~ I I I I I cO ...... I 
en 0 en ID r") I I <0 r--
r") <f) 110 en N N r") ...... <0 en 
C I I cJ, I 0 

C <0 I cJ, 0 en 0 I I 0 
"<t "<t r") r") "<t 0 "<t 0 "<t r") 

"<t "<t "<t "<t "<t "<t "<t "<t "<t "<t 
t::- t::- t::- t::- t::- "<t t::- "<t t::- t::-t::- t::-
"' :J Q) C "' .0 C OJ Sample Number III U U. ~ Z Z (f) ::> N I 

CCTA-09-GR-035-0-0.5-S JA2 J J JA2 J J RA2 J J JB3 
CCT A-09-GR-035-0. 5-1.0-S JA2 J J JA2 J J RA2 J J JB3 
CCTA-09-GR-036-0-0.5-S JA2 J J JA2 J J RA2 J J JB3 
CCTA-09-GR-036-0.5-1.0-S JA2 J J JA2 J J RA2 J J JB3 
CCTA-09-GR-036-0.5-1.0-0U JA2 J J JA2 J J RA2 J J JB3 
CCT A-09-G R-03 7 -0-0. 5-S JA2 J J JA2 J J RA2 J J JB3 
CCTA-09-GR-037-0.5-1.0-S JA2 J J JA2 J J RA2 J J JB3 
CCT A-09-GR-038-0-0. 5-S JA2 J J JA2 J J RA2 J J JB3 
CCTA-09-GR-038-0.5-1.0-S JA2 J J JA2 J J RA2 J J JB3 
CCTA-09-GR-039-0-0.5-S JA2 J J JA2 J J RA2 J J JB3 
CCTA-09-GR-039-0.5-1.0-S JA2 J J JA2 J J RA2 J J JB3 
CCT A-09-GR-040-0-0.S-S JA2 J J JA2 J J RA2 J J JB3 
CCTA-09-GR-040-0.5-1.0-S JA2 J J JA2 J J JA2 J J JB3 
CCTA-09-GR-041-0-0.5-S JA2 J J JA2 J J RA2 J J JB3 
CCTA-09-GR-041-0-0.5-0U JA2 J J JA2 J J RA2 J J JB3 
CCTA-09-GR-041-0.5-1.0-S JA2 J J JA2 J J RA2 J J JB3 
CCT A-09-GR-042-0-0 .5-S JA2 J J JA2 J J RA2 J J JB3 
CCTA-09-GR-042-0.5-1.0-S JA2 J J JA2 J J RA2 J J JB3 
CCT A-09-GR-043-0-0.5-S JA2 J J JA2 J J RA2 J J JB3 
CCT A-09-GR-043-0.S-1.0-S JA2 J J JA2 J J RA2 J J JB3 



INOHGANIC METALS: 

SITEfPROJECT: Cc. n .-= O_~ ___ ARCOC #: 6Q2.. Lb 2-
LABORATORY: 7~ r... LABORATORY REPORT #--":=-----:Cj::--::'l:-O~7-s_:---c~7"'.J,-:;:--
METHODS: .rc p r~~ CV8£iL--~rr----------::;-----

QC Element! 
Analyte 

./ ~.,J) ,..., Il<.q 

ICV CCV 
Method 

B1ks 
LCSI> 

LCS LCSD RI'D 

.4-
MSD REP 

MSO 
RPI> RI'D 

MS 
ICS Serial 

Ar Dilution 

.7429-90-5 AI tI'. r/ '" 0/ t/ 0/ J '1 r 4 ",' q ./ / v' 

~12.. 
J:O 
ttdJ 

Fiel" 

~ ~ 
(CtJ Dur 

RPD 
Blli 7 

J4,,,,:...,,~~R~?{ . i< ,....... . ... I,' ....> ...••.. / ..•.•....• « 1 •••• /.· •. 1..» •.•...•.••• ;\..<........ I .... · ' •••• 1<. .'{ I" It •••• \.,....,.,. ......................:..»).. .......•........ I ~3> If,J\.: ••..••• 
7440-4 -7 Be I z. V! .l. 
·7d.ln:.:JU Cd.> ·.···1.··.·· •. · •.• .· .••• ·.·.·1>.·· •. ·. . .......• < 1' •• >< Ii 1/ .)'ii'I·)'I\i I"')i (1)'1' «·I))"h( 1 •• ··>i •• >·\I}:....)...::.{ •••• i~il</< 

''''H/- -~ Ca I C. 

7440-50-8 Cu I 1"'_ I 'IS 
7439-89-6 Fe I ~I>.'I 
7439-95-4 f..fg I >- J I l 
r7~413'~19_~96_5~M~n~·f-f--r-+--1--+I~~--4-~-~~I--~r,~i:~.b~~~1-1~/~+--r-+--~--+---1----r.~--~.---
r7~440~_02!_0~N~i-+~~--r-I---~--~~~/-/~~~-+-r-1-+-+-4~~/~~f--r-r-h4~(lJ~.,1~-r-~~+--+-~~:I'~~--+---~~~f~~-I---

7440-09-7K ,J J ~ ~ Ill.'I ll. ~ '1 
3 4,!1l:ll.'4 Af\ .> .' .• '.: .... ........<>. <.> .·.···:.1) <1<:· < < •• :·I«..··:(}·...< :::)) ,: . .,..:.« ..... .. 1>"...··.·:.·/1<. . .......•.... :. :.l...:....:... 

,,,quo. ~-_ Na '\t 1.( . i'f I\v"cr J 2.b. c 1 ___ 

'''''"-0~-~ V V 
,,,"u-uu-o In -I. 'l. I- III 1-/.0 -/.1 . -I. t. 

7'1'10 '-I U ~ -.1 • I r j~.1./ 

CyanideCN 

~~ __ ~~~~~ __ ~~~~~~~~~~~~~~ ____ ~ __ ~ __ -L __ ~ __ ~ ____ ~ ____ ~ __ ~ ____ ~~ ___ ' ___ 
IJIgikg 0 uglg: ((uglg) ,( sallll'l< ma" {g I I sample vol. {ml) x (I OOOml1 Iliterlli Dilution Factor - ug II 

Comments: 

REVIE\vEDA~""""'-::::Z . ____________ DATE. __ (.'YLS-/97_. 



SAMPLE FINDINGS SUMMARY 

Site:_CC_.....://:.......:....7-7...;.-' _---=:.0_9 ____ _ 

ARlcoe: h 02- '-62 Data Classification: 0 r OC/ /"" -' 'c (" 
Sample/ DV J 

Fraction No, Analvsis Qualifiers Comments 

~e~hZA 0C/ Vk~ 

Sample No.fFraction No. - This value is located on the Chain of Custody in the ER Sample Id field, 

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method. 
use the CAS number from the analytical data sheet 

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments, If other qualifiers 
not on the Jist are needed, contact 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 appropriate, needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

Test Methods - Anions_CE, EPA60IO, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewed by: ~ 
./ 

Date: /~~~/7>? 

q 

11 
'i 

I' II 
II 
i! 
'I 
Ii 
!I 
ii 

I 



ORGANICS 

COC: 602162 

Sample Number 
CCTA-09-GR-035-0-0.5-S J J UJA 
CCTA-09-GR-035-0.5-1.0-S UJ J UJA 
CCTA-09-GR-036-0-0.5-S J J UJA 
CCTA-09-GR-036-0.5-1.0-S J J UJA 
CCT A-09-GR-036-0.5-1.0-DU J J UJA 
CCT A-09-GR-037 -0-0.5-S J J UJA 
CCTA-09-GR-037-0.5-1.0-S J J UJA 
CCT A-09-GR-038-0-0. 5-S J J UJA 
CCTA-09-GR-038-0.5-1.0-S J J UJA 
CCTA-09-GR-039-0-0.5-S UJ UJ UJA 
CCTA-09-GR-039-0.5-1.0-S UJ UJ UJA 
CCTA-09-GR-040-0-0.5-S J J UJA 
CCTA-09-GR-040-0.5-1.0-S J J UJA 
CCT A-09-GR-041-0-0.S-S J J UJA 
CCTA-09-GR-041-0-0.S-DU J J UJA 
CCTA-09-GR-041-0.S-1.0-S J J UJA 
CCTA-09-GR-042-0-0.S-S J J UJA J 
CCT A-09-GR-042-0.S-1.0-S J J UJA 
CCTA-09-GR-043-0-0.S-S UJ UJ UJA 
CCT A-09-GR-043-0.S-1.0-S UJ UJ UJA 

SAMPLE FINDINGS SUMMARY 
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Memorandum 

Date: 10/15/99 

To: File 

From: Marcia Hilchey 

SUbject: Organic Data Review and Validation 
Site: CCT A-09 
ARlCOC: 602162 
Case: 7215.2201 
Laboratory: GEL 
SDG: 9907543 

See attached Data Assessment Sununary Forms for supporting documentation on the data review and 
validation. 

SummarY 

All samples were prepared and analyzed with accepted procedures and with specified methods (VOC 
EPA8260, SVOC EPA8270, HE EPA8330). All compounds were successfully analyzed. 

No qualifications were applied to VOC sample data. 

No qualifications were applied to SVOC sample data. 

Qualifications were applied to HE sample data due to failure to meet acceptance criteria for: surrogate 
recovery; LCSILCSD recovery and RPD; and field duplicate RPD. 

Bolding Times 

The SVOC and HE samples were analyzed within the prescribed holding times. 

VOC samples CCTA-09-GR-042-O.5-1.0-S. CCTA-09-GR-043-O.5-1.0-S, and the MS and MSD samples 
were analyzed slightly out of hold time due to instrument problems. All QC for these samples was 
acceptable. No sample results were qualified. 

Calibration 

Initial and continuing calibration met acceptance criteria for HE analyses. 

Several VOC and SVOC CCV RPDs were >20 and <~O. Other QC acceptance criteria were met for these 
analytes. No qualifications were applied. 

No target analytes were detected above the reporting limit in the method blanks. 

Surrogates 

Surrogate recoveries met acceptance criteria for VOe. 



HE surrogate recovery failed high for sample CCT A-09-GR-042-O-O.5-S. The laboratol)' stated that the 
failure was due to matrix interference. Positive results for this sample were qualified 1. 

SVOC samples CCTA-09-GR-040-O.5-1.0-S and CCTA-09-GR-042-O.5-1.0-S were diluted due to matrix 
interference (low IS recovery). Reanalysis resulted in acceptable IS recovery and vel)' low (diluted out) 
surrogate recovery. Diluted and reanalyzed sample results were comparable (all NO). Reanalyzed sample 
results were reported. No sample results were qualified. 

Matrix SpikelMatrix Spike Duplicates (MSfMSD) 

Matrix spike sample analysis for HE met acceptance criteria. 

VOC MSIMSD recovery was slightly low for l.l-dichloroethene and benzene by laboratory criteria. 
however these recoveries fell within the +/- 35% acceptance limits used for assessment purposes. No 
sample results were qualified. 

SVOC MS recovery was slightly low for pentachlorophenol. MSD recovery was acceptable, as were 
LCSILCSD. No sample results were qualified. 

Internal Standards 

Internal standards met all QC acceptance criteria. 

Laboratorv Control SamplelLaboratorv Control Sample Duplicate (LCSILCSD) 

LCSILCSD samples met all acceptance criteria for VOC and SVOC analyses. 

HE LCS o/orecovery and LCSD RPD failed to meet acceptance criteria for tetryl. Non-detect sample 
results were qualified UJA. 

Other QC 

No field blanks were submitted with this COc. It is likely that the field blanks submitted with COC 
602163 apply to samples in this data package. Assessment of the sample results in this data package in 
light of the field blank information must be performed by the AT/An... 

Field duplicate analysis met acceptance criteria for VOC and SVOC methods. 

Field duplicate analysis failed to meet RPD acceptance criteria for HE analytes HMX and RDX. Positive 
sample results were J qualified; non~etect results were qualified U1. 

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. 



VOLATILE OI~GANICS: ra~c I flf 2 
SW-R.t6 - Method R2(,() 

SITEfPROJECT LCrLl_~~r,--__ ARCOC #: 602.162 
LABORATORY C-EL LABORATORY REPORT #. 7'iOZS'L$ 

liS GCfMS 
Min Calih 
RF Intercept RF 

Name CAS # 

~Chlo-,o~ane I 74:R7-] I~IO v' L 
I 174-83-9 10.10 

Illl c,j( Cf/j 
Calih 

!lSD/R' 
ccv Method 

Blks 

<20%/0.99 20;0 V 
LCS LCSD ~~~ MS MSD MS iField~\ip _~.q Trip .~~ 

RPO RPD Blks Blks I t~ 

I·· ... ·· 

.:.: .................. . 

.... :: 

~1!~IF~lh.'h~~ ________ -+I~II'0~0~11~-4~I.o~ .. ~IIIO-+ __ +-+-+-~ __ +--+-1-~~-+---~--+--+---+--~--~-+~~-I----ll--I--4--
II IStyreno_ 100-42-5 10.30 1----1- -- -- --
j3 I'" I, 1330-20-7 10.30 

•.• ~.. ... 1~~!l~~~:O IO~()J) •.•..•• Itn:::_ i:::U I .. """'-
./ - /----.:::~ --_. 

lIi~1 Ci,£tQ.t~ I/o'-nr-'j ---+-----t----"""./~I__-=L----+---I--:-_f---t---_t__t_---t----_t--4--- __ ---- '!!'-.- .-- -

I-f---'------------+----f---+----+-----jf-------f--/---+--+--/---+--t--I--t--- --- --- .. ----. -- .-

L-L-______________ ..L--____ -L-_...l.--__ ---L __ --'L..-____ -'--__ L-__ ...l.----'-__ --'-__ --L---__ -'---_L----''---__ --'--_. -- - .... ----

COllllllcnls: 

REVIEWEI) BY ~-----=-===~ ______ _ 
/' <7~~~~ 

DATE: /~J/OO _ _____ r t'-----



VOLATILE Onr.ANICS: 1':tJ.:c 2 (If 2 
SW-!Wi - Mcthod X260 

SITEIPROJECT: ________ ARCOC #: ~.,-",O~2..d/-<.6",,---,,2. ______ _ 
LABORATORY: LABORATORY REPORT #: _______ _ 

SlIrro~ate Recovery and Internal Standard Outliers 
Sample SMCI SMC2 SMCJ IS I-area IS I-RT IS 2-area IS 2-RT IS 3- area IS J- RT 

~ 
~ 

~ -
SMC I: 4-Bromonuorobenzene 
SMC 2: 1.2-Dichloroethane-d4 
SMC J: Toluene-dS 

Comments: 

V 

(J II~ 

V 
~ 

~ 
./ ...-

IS I: Bromochloromethane 
IS 2: 1.4-Dinllorobenzene 
IS 3: ChlorohellZene-dS 

--------...--- .--
...---1--' 

---
...-

R-') 

------. -

~ 

-----



SEMI-VOLATILE ORr.ANICS: 
SW-846 - Method 8270 

SITEIPROJECT: ---,,-C~~G~u--,-1l-L---_2-L---_ ARCOC #: 0 Q 2 16 2-
LABORATORY: GE t.. LABORATORY REPORT #: 9907S"''1..J 

IS BNA CAS N NAME Min RF 

A 108-95-2 Phenol 0.80 

AN 111-44-4 bis(2-Chloroethyl)ether 0.70 

A 95-57-8 2-Chlorophenol 0.80 

AN 541-73-1 I,J-Dichlorobenzene 0.60 

A 95-48-7 2-Methylphenol 0.70 

ON 108-60-1 his(2-chloroisopropyl)cther 0.01 

Intercept 

tI' 

Calib 
RF 

>.05 

V 

Calib 
RSD/R' 

<200/0 I 0.99 

./ 

'8/7 
CCV 
RPD 

<200/0 

0/ 

Method LCS LCSD LCS MS MSD 
Blks RPD 

v v ........ ......... .,/ ....... 

0/ V"""'"""" ./ ./ ./ 

MS 
RPD 

......... 

Field 
Dup 
RPD 

,/ 

1'1~ -/ ~/9 0/11 
Eq. Field CCV ("Cv 
Blks Rlks 

/ ,/ 

V7 
oJ 

~+----4-------+---~~-----------4-------~-+---4-4--+--+----~1--+--+--+---+----~-4~-4----+----4--+-~---4----+---~-4------
A 106-44-5 4-Methylphenol 0.60 

AN 621-64-7 N-Nitroso-di-n-propylamine 0.50 
, 

BN· 67~72-1 :'.;(: 1 le~achlprgelli~rie ~ ~'~ ~:ji·Hh'.·i lit 0.30 .":,1;:", i ;:: ~., ••.. ! ." ',.:.'" ,. '., j j}, r,;.1 

2 , ~N,. 98-~S,-3' : Nirr~benzene)}~< tlY):~~':; ~I'~'~.;,j::' I: (l.20, .' :. 
,~ .' 

2 ON 78-59-1 Isophorone 0.40 

2 A 88-75-5 2-Nitrophenol 0.10 

2 A 105-67-9 2,4-Dimethylphenol 0.20 

2 BN 111-91-1 bis(2-Chloroethoxy)methane 0.30 

2 A 120-83-2 2,4-Dichlorophenol 0.20 

2 BN 120-82-1 1,2,4-Trichlorobenzene 0.20 

2 ON 91-20-3 Naphthalene 0.70 

2 ON 106-47·8 4-Chloroanillne 0.01 

2 ON 87·68-3 Hexachlorobutadiene 0.01 

2 A 59-50-7 4-Chloro-3-methylphenol 0.20 

2 ON 91-57-6 2-Methylnaphthalene 0.40 

J ON 77-47-4 IIeK3chiorocyciopentadiene 0.01 

3 A 88-06-2 2,4,6-Trichlorophenol 0.20 

A 95-95-4 2,4,5-Trichlorophenol 0.20 

Comments: 

REVIEWEDBY~ ,...... /'O~r-/ 
DATE: __ 7...: //~:::....~/7<--L. /~'-'(-__ 



SEMI-VOLATILE ORGANICS: page 2 
SW 846 - Method 8270 

SITEfPROJECT: _______ ARCOC #: 602./6 L 
LABORATORY' LABORATORY REPORT #. ___ -,--__ _ 

'1/1 

IS IlNA CAS N NAME Min RF Intercept 

13 ON 191-58-7 !2-u",... ,~ 0.80 ./ 

13 IlN 188-74-4 12-Nitroaniline 100 I 

13 IlN 1131.11-3 IDimethylphthalate 1001 

13 IlN 1208-96-8 IAcenaphthylen=- 1 0.90 

13 IlN 1606-20-2 !2,6-DinnrOloli '0.20 

!3 IlN 199-09-2 ,3-NitroanilineO.01 

13 IlN 183-32-9 '~~".I'''''''' 10.90 

13 A 151-28-5 12,4-Dinitrophe~ 10.01 

'3 A 1100-02-7 4-Nilrophenol001 

3 IlN 132-64'9 DII,~"u)f",a" 0.80 

Calib 
RF 

Calib 
RSD/RI 

CCV Method 
RPD Blks 

1>.05 1<20% I 0.99 <20% 

./ / II 

,/ 

3'\if\O'iSI ,121~'4-2~ !M:Di~i. '.' ~~.:~f~~:r~:'f~f"O.2(f.~lrpr' 1~~~8:I~i;:~r" t',I~ , 

3 ON 84-66-2 Diethylphthalale :0.01 

3 IlN 7005-72-3 4-Chlorophel', T' .'" •• ,. 0.40 

13 IlN 86-73-7 Fluorene 0.90 

13 ON 100-01-6 4·Nilroaniline 0.01 

14 A 534-52-1 4,6-Dinilro-2-melhylphenol 001 i ~ Z. f 
14 BN 86-30-6 N-Nilrosodiphenylamil. (I) 0.01 J 

4 BN 1120-12-7 .0\10.", •• ,.. 0.70 

4 ON 186-74-8 Carbazole 0.01 

4 ON 184-74-2 Ini-n.hlltvlnhthalate 001 

4 ON 1206-44-0 IFllIoranlhene 0.60 

lCS lCSD lCS MS MSD 
RPD 

MS ~:I: Eq. Field C:CV 0;.1/ 
RPD RPD B1ks B1ks iott.l,) 

./ / 

15 IlN 1129-00-0 I Pyrene 0.60 .///./ ./,/ 

15 ON 185-68-7 :~u./L '~, !alate 0.01 

15 ON 191-94-1 I],]'-Dil.,,,v, 0.01 

15 ON 156-55-] IlJenzO(a)anlh,dcene 0.80 

Comments: 

REVIEWED 

J 
\I 

DA TE: _/_O_;{"--"'!<.s/-L,z,--''''L..L..'' __ 

2. '1. '1 
./ 
/ 



SEMI-VOLATILE ORGANICS: page 3 
SW 846 - Method 8270 

SITE/PROJECT: _______ A RCOC #: ______ -"~~O'----=2.~(_""6"__2___"'==__ 
lABORATORY LABORATORY REPORT # J -

9/1 
Catib Carih CCV Method 

IS BNA CAS N NAME Min RF Inlercept LCS LeSD 
RF RSn/R' RPD OIks 

5 ON 218-01-9 Chrysene 0.70 

5 ON 117-81-7 bis{2-Ethylhexy/)phlhalale 0.01 

6 ON 117-84-0 Di-n-oclylphthalate 0.01 

6 ON 205-99-2 Benzo(b)nuoranlhene 0.70 

6 BN 207-08-9 Benzo(k)nuoranthene 0.70 

6 nN 50-32-8 Benzo(a)pyrene 0.70 

6 ON 193-39-5 Indeno( I ,2,3-cd)pyrene 050 

6 BN 53-70-3 Di benz( a,h )anlhracene 0.40 

6 ON 191-24-2 Benzo(g,h,i)perylene 050 

Surrogate Recovery Outliers 

Sample SMC I SMC2 SMC3 SMC4 SMC 5 

. .:; 'fDls'fl-2 S- 0.0 0.0 0.0 0/ 0/ 

-3 >" l2J. 12.<7 100.] ll.J ~ 'l q 

SMC I: Nitrobenzene-d5 (BN) 
SMC 4: Pheno/-d5 (A) 

SMC 2: 2-Fluorobiphenyl (IlN) 
SMC s: 2-Fluorophenol (A) 

>.05 <20%/0.99 <20%
/ 

/ ,; J V 

~ 

25.S 
l~·9 

L 
I- :.-- l.'.O 

SMC6 SMC7 SMC8 

./ ,.,.7 

SMC 3: p-Terphenyl-dI4 (BN) 
SMC 6: 2,4,6-Tribromophenol (A) 

v 

-

Comments: 

SMC 7: 2-2-Chlorophenol-d4 (A) SMC 8: I ,2-Dichlorobenzene-d4 (BN) 

Internal Standard Oulliers 

Sample IS I-area IS I-RT 

l-------IS I: I ,4-Dichlorobenzene-d4 (BN) 
IS 4: Phenathrene-d 10 (BN) 

IS 2-area IS 2-RT IS J-area 

L'\& 
{/' 

-

IS 2: Naphlhalene-d8 (BN) 
IS 5: Chrysene-d 12 (liN) 

IS J-RT IS 4-area IS4-RT IS S-area 

IS J: Acenaphthene-dlO (BN) 
IS 6: Perylene-d 12 (BN) 

IS S-RT Is 6-area 

~/C1-t o/~ ~I 
LCS MS 

Field 
Eq. Field 'CCV lrCv MS MSD Oup 

RPD RPD 
RPD 

OIks OIks 

./ v' 

l7.() 
./ 

I-

~ cr. 2-
~"'9 

,..., ..... ll.') 

IS 6-RT 



IIIGII EXPLOSIVES: 
SWR~() Melilod R130 

SITEfPROJECT CGf?:t ~_~_ ARCOC #: (;02,16 2 
LABORATORY c=c. L LABORATORY REPORT #: 1f-C2],SYJ 

Curve CCV Method LCS MS 
Field 

Eq. Field 
NAME CAS# Intercept R2 %0 Blks 

LCS LCSO 
RPO 

MS MSD 
RPD 

Dup 
Blks Blks 

RPD 
1-

.99 20% lJ 20% 20% U U 
IIMX 2691-41-0 0/ ./ .,/ .>t' 0/ ./ ~ v v .- L.(O 
RDX 121-82-4 rp .... v ~lA. 

1,3,5-Trinitrobenzene 99-35-4 J ~'-7I~1 l' 
1,3-dillillObenzene 99-65-0 1 
Nitrobcnzene 98-95-3 .I 

... \ 
Tetryl 479-45-8 '1-1.1 ...,.. ~ 'fl. 1 \ 
2,4,6-11 initroto1uene 118-96-7 .J / \ 
2-mnino-4,6-dinitrotoluene 35572-78-2 \ 
4-amino-2,6-dinilrololuene 19406-51-0 \ 
2, 4-di IIi lrololllcne 121-14-2 \ 
2,6-dlllillololllcne 606-20-2 --
2-nilrololllcnc 88-72-2 

4-nillololllcne 99-99-0 \ 
3-nilrololucnc 99-08-1 .L-- l- v ~ L- :..- 1I L..- .\ 
PETN 78-11-5 -\ 

\ 

I 0 ; , '. 0 , 
h2=,, ____ -d-==..:~..:.:..;;:=--If-'S:.:.M...:.C-=-.:..R:...:r-_+-l-.::.Sa::..:l::Jn c.:1.::.e __ +S:..:Mc..:..:cC...;V...;::oR:..:;I:,:"C",--_!-,S.:..:.M...:.C-=-.:..R:...:T __ -l Comments. 

~ D)( ~·eltfl.~ (? ('0 

('on1l11111111011 

Slimp!.: CAS # IU'I) > 25% Sample CAS # RI'D> 25% 

mgl-r "!! ~ lCIIg g) ,(sample lIlass {g} I sample \'01 Iml)) x (1000mlllhle»)1 f D,IIII .. ",I·acl<l' IIg I 

RE\'IF\\TD BY DATF 



MEMORANDUM 

Date: 10/15/99 

To: File 

From: Marcia Hilchey 

Subject: Radiometric Data Review and Validation 
Site: CCT A-09 
ARlCOC: 602162 
Case: 7215.220 
Laboratory: GEL 
SDG: 9907543 

See the attached Data Assessment Summary Forms for supporting documentation on the data review and 
validation. 

Summa" 

All samples were prepared and analyzed with accepted procedures and specified methods (gross 
alphalbeta EPA 900.0). 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 analyzed within the prescribed holding times. 

Calibration 

Calibration met acceptance criteria. 

Laboraton' Control Sample Analvses 

The LCS met acceptance criteria. 

No target anaJ~1es were detected above the reporting limits in the method blank. 

Matrix Spike AnaJvsis 

The matrix spike sample met acceptance criteria. 

Replicate 

The laboratory duplicate met the QC acceptance criteria. 

Other QC 

The field duplicate analyses met QC acceptance criteria. 



No field blanks were submitted with this COc. It is likely that the field blanks submitted with COC 
602163 apply to samples in this data package. Assessment of the sample results in this data package in 
light of the field blank information must be performed by the AT/ A TL. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions of comments regarding the review of this package. 



S~'\fPLE FlNDINGS SUMMARY 

Site:_...:::..C--..,;C----!-~~79~_-.=O~Cf __ _ 

ARJCOC: 602L6t? Data Classification: &~ -~rr,C 
Sample! I DV 

Fraction No. Analvsis ~_ers Comments 

/Z/o 'C)- (/rc::? ~ he c. Fr' C"->cv- s ~~'/ c:::::+ ........ r......_ ./ c:-
I r;-r 

Sample No.lFracrion No. - This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method. 
use the CAS number from the analytical data sheet. 

DV 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 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 appropriate, needs modification 
because of an unusual circumstance, or additional clarification is warranted. 

Test Methods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA8260, EPA8260·M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, rvlEKC_HE, PCBRlSC 

ReVlewedb>~~ 

! 

d 
'I 

,I 

il 

I 
I! 
i 

I: 

I 



UAf)JOCIJEMISTHV: 

ARCOC #: (902- 16 C 
LABORATORY REPORT #: Cf 90 7£lf] 

SITEIPROJECT: e.c Ttl :O~ 
LABORATORY: eEL
METIIODS: C/J-d 

~~~~------------------/--------------------

"" a ",Ie. 

QC E1ementi MeUlOd Rep Eq. Field 
Field Sample 

Analyte Blks 
LCS MS RER B1ks 

Dup 
B1ks 

-
ID 

RER 
CIUTERIA U 20% 25% <1.0 !J <1.0 U -
IIJ -
11-23& 

11-234 
U-235/236 -
nl-232 

Th-22& 
1l1-230 -
Pu-2391240 
Gross Alpha ./ ./ V V ,/ -
Nonvolatile Beta ,/ V .; v ./ 
Ra226 -
1{a22& -
Ni-63 -
Gamma Spec- Am24 I - L 
Gamma Spec- Csl37 / 
Gamma Spec- Co60 ~ --

-

Parameter Melhod Typical Tracer Typical Carrier 

Iso-U Alpha spec U-232 NA 
Iso-Pu Alpha spec Pu-242 NA 
Iso-Th Alpha spec Th-229 NA 
Am-241 Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-6J Bela NA Ni by ICP 
Ra-226 Deamination NA NA 
Ra-226 Alpha spec Ba-l33 or Ra-225 NA 
Ra-228 Gamma s ec Ba-l33 NA 

Gamma spec LCS contains: Am-241, Cs- \37, and Co-60 

Sample 
Isotope ISrrrace ID Isotope ISrrrace 

50-\05 50-\05 

.-
--~ 

~ 
/' 

/ 
./'" 

I / 
Y'ltA /' 

./' 
./' 

./ 
/ 

/' 

Comments: 



I. IIOLDING TIMES/ 
PRESERVArJON 

2. CAUBRA 110NS 

J. METIIOD BLANKS 

vae 

./ 

4. MSIMSD /' 

5. LABORATOR V t/ 
CONTROL SAMPLES 

6. REPLICA lES 

7. SURROGATES 

8. INTERNAL STDS 

9. TCL COMPOllND 
IDENTlFICA TION 

10. ICP INTERFERENCE 
CIIECK SAMPLE 

II. ICI' SERIAL 
DILUTION 

12. CARRIERJCIIEM 
TRACER 
RECOVERLES 

D. OTIIER QC 

("IIITK MARK - ACCEPTABLE 
.I - ISnMATEI> 
II - NOT 1)1 TECTEI) 

REVII.WIJ) I1V 

SYOC 

./ 

V 

V 

/ 

v 

nATA VALIDATION SUMMARY: 

# OF SAMPLES: ~ MATHIX ---,S~Q,-,-,.-,/:----.~ ____ _ 
LAB SAMPLE IDs ~ CfQJ S-l(.1 -aL-6:d1r'w1 - So'O 

/ / 

v / 

/ / 

/ 
l1jrt 

SHAD!]) CELLS - NOT APPLICABI.E 
IJJ - NOT DETECTED, ESTIMATED 
R - IJNIJSAIlI.I: 

./ 

/ 

./ 

0/ ./ 

.,/" tI' 

SBJ ./ 

... ./ 

./ j 



Contract Verification Review (CVR) 

Project leader BYRD Project Name CCTA-09 Case No. 7215.2201 ----------------------- ------------------------
AR/COC No. 602162 Analytical lab GEL SDG No. 9907543 -------------------------

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

10 A . R na YSls equestan d Ch' f C am 0 d R usto Iy ecord an dL og- n 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 re_quested X 
1.4 Preservative correct for analyses requested X 
1.5 Custody records continuous and complete X 

1.6 lab sample number(s) provided and SNl sample number(s) cross referenced X 
and correct 

1.7 Date samples received X 
1.8 Condition upon receipt information provided X 

2.0 I . I L b Analytlca a oratory 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 ac analysis and acceptance limits provided (MB, LCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided{if requested) X -----
2.5 Detection limits provided; pal and MDL(or IDL), MDA and Lc X ----
2.6 ac batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X -----
2.8 Data reported in appropriate units and using correct significant figures X ---- --
2_9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(if aeelicable) reported ----- --
2.10 Narrative provided X -- ----
2.11 TAT met X 

I 
----

2.12 Hold times met X VOA SAMPLES #9907543-36 & 9907543-40 X 
ANALYZED OUTSIDE OF HOLDING TIME -_._--- ----.-----

2.13 Contractual qualifiers provided X 
--- --- ---

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



Contract Verification Review (Continued) 

" a a ua Ity va ua IOn 300 t Q rt E f 
Item Yes No If no, Sample 10 No.lFraction(s) and Analysis 

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

3.2 Quantitation limit met for all samples X 

3.3 Accuracy X RECOVERY FOR TETRYL BELOW ACCEPTANCE LIMITS 
a) Laboratory control samples accuracy reported and met for all samples 

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X SEVERAL SVOC SlIRROGATES BELOW QC RECOVERY LIMITS 
technique FOR SAMPLES (19907543-25 & 9907543-35 

c) Matrix spike recovery data reported and met X 1,1-DCE & BENZENE BELOW RECOVERY LIMITS FOR VOA MS 

1,1-DCE BELOW RECOVERY LIMITS FOR MSD 

RECOVERY FOR PENTACHLOROPHENOL BELOW 

ACCEPTANCE LIMITS FOR SVOC MS 
'I 

I 

RECOVERY FOR ANTIMONY, BARIUM & MANGANESE OUTSIDE 

ACCEPTANCE LIMITS 

3.4 Precision X RPD FOR MERCURY & URANIUM ABOVE QC LIMITS 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples 

MANY METALS ANALYTES OUTSIDE RPD LIMITS 

b) Matrix spike duplicate RPD data reported and met for all organic samples X RPD FOR TETRYL ABOVE QC ACCEPTANCE LIMITS 

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

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

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

3.7 Narrative addresses planchet flaming for gross alpha/beta X 

I 
3.8 Narrative included, correct, and complete X 

. ~ ~-

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

--~ pesticides/PC Bs 
- - ------



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
lIem Yes No Comments 

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

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

I 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

---
c) ICP interference check sample data provided X 

. ----------
d) ICP serial dilution provided X 

.-------~------. ------- ----

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 
~ .------.. ---



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. AIlalysis Problems/Comments/Resolutions 

Were deficiencies unresolved? DYes 

Based on the review, this data package is complete. ~es DNo 

If no, provide nonconformance report Dr correction request number ________ and date correcbon request was submitted: ___ _ 

Reviewed by IN, P g. Q SV>. N) 'I 0... Oate: __ -,,8,-,-3:<.::O,-,-9~9~ __ Closed by: ___________ _ Oate _____ _ 



r 

, 
, 
, 
, 
I 
J , 

Internal lab 
s~''''''''(''~;,'5!1TJ Batch No 

ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE ¥ OF--L 

SARIWR No (Call 294·5514 for ARCOC and Sample Numbers.) A R/COc-1 
Con,radNo.:4!-ZI(f0 41 Parameter & Method Requesled 

Case No .j.1J.,~ 21.r.aqJ' I I I I / I I J I I 
SMO AUIh~.t:j';J.#' /./. r 
Billla: S~ia Nalio~8boralorieS g 

SlIpplier Serlt:es ~ 
Deparlment ~ 

Service Order No.: C ~ O~~ f, . __ . Send Ref'Q,rt to SMa S<.J~ I .:feN~rJ P.D. Box 5800 MS 0154 } ~ 

Location Tech Area ________ d Reference LOV (available at SMO) S ~ 
€L >1 re er .~ u: z 71., "'(111 Container c ~ ~ 

I-~B!!uil~di~ng~====:--.!:R~oom~-===== __ -l.~ ~ ~ 11.1 I >t:lU- ~iJ C- ..! ~ '8 .!! ~ ~ ~ ~ 
ER Sample 10 or 0. D t rn S I a. 1II.c a. III ~ ~... ~ ~ ~ 

Sample Locallon Detail g' III a: ca lei mde MamPI e Type Volum" pres,er- ~ 15 ii ~ ~ ~ -, " 
ID 0 W 0 ecle air x {f>l-i~ vat ve (/) 0:: (/) .... 

q "1li 1- ~,i·IIo.l lJ~,~: Dato Somples Shipped: --":Y.-- .. --.---L· .. ·Q --..---
... Camer{WaybIllNo.; -1= ". "_-1._1 _____ .. .,.-

Lab Contact: _E:'PI~_~ _________ _ 
Lab Oosflnnllon: __ __ .~G£, _. _ . 

SMa Contnct/Phone: ~~~I (~f) ~'I{ -'3110 

Dopt. No.lMail SloP:_~!2':LLp:!~~ ___ _ 
ProjecVTask Manager: --'k14> I r.A'I/£fI q-l 

Projecl Nama: ~r.!.A,,-~-,o"\~ ____ _ 
Accord Center Codo: g-~.J~!~/.!'..u~r: __ 

Logbook Ael No: _~cZ- O~....:...( ____ _ 

Sample No. - Fraction 

oy 1- 1.. '" 
Y - 0 0 :; ccr J\ ~ oJ.. ~'ilt..-

0-0.-; ., 
1-1~-if S IlL .JL. 

~., 6 7oPt- )l y.. "I- )t. "7 O~>~/)-D.; ~ > 1000 - - - - r- - '- - - -
r,q - y J J '\ J - '( )( 

I I- - - -
~ OS' - '} o~t{-O.~-I.l)-> D.-;--I ._01- -.!.L 'I- i- 'I-- '" I- -
~ .;- '-l J -J J ~ >' - f-- i-i'-- - - - - - - - - - -
~ ~ - "3 OJ/. -{) -f).';-J, " I'P~ I~ 'I- 'f.. "- X D.~/)·> 

1-'- - -
~~ - ~ J J ~ l{ ')( 

i- '- - - -:--- - - - - - -
f&, '1 - ;, o~" -O.'-I.O-S o.~-f IOOV II, f.- "I- "I- )< 

- - - - - - - -
~ '1 - 4 .J J J 'I )( 

- - - -

" f, - :; D~-D.~-\~ 03, JO"'b lip 'P'" -{.. i- ]I- )l. 
l\j- r-- - -

I&>~ - 4 J ~ \ ~ 
, \j Ii \ J "-

RMMA (2!f Yes 0 No Ref. No. .~ample :Tr,!C?k!~g:::::::::::::::::H.l;:i1~~Cl:¥~~:: SpecIal InstructlonslaC RequIrements 
::: Dale Enler~~.~r:n.~/~~V'I/):~ .·nl~f!~:': .. : EDD l'llYes ONo 

Sample DlsposalO Retum to Clienl ~ Disp~sal by lab . Entered by;···.. . .JIM_ .... ~ ........ :.: ... : .. ;.:: Raw crata package ~Yes DNo 

Turnaround TimB521 Normal 0 Rush ReqUired Report Dale j DC ItVts.:-·,'~~,·>,,': "'eu:ASa> '&'1 A(to:G tOOZllol{ ~¥ 
Sample ~ame ..signature ,IniL .company[QrDanizalio~ehonlL 
Team .:foe 'f1Wl6fV;" r'-~ ~ ~{fiU'1f-%-~-tl(:pi ~~ ...... L 51J,1..(At~ ()II ~ t,01.\~~ 
Members~-------------------I---------------------I------------------------In~r ~ r~' 

Please I/st as separate report. 

I 
I 

I 

lab 
Samp 

ID 
.. . .. -.-.-. 

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

~:'~~n 
~ 

~~~~.~ 
:::.::: :~~ 
~ 

-;, ">.: ".',,:." 
...:...,.:..... 

::::.~:: .... , ..... ' 
~ 
:.:::::~ 

1. Relinqtjshed by ~Si'..~ - Org. -&fi~ Dale 7-{t:i'LTI~LI£_ 4.:!~~~u~s~~~ __________ 0_rg_. ______ D_ol_e ____ T.i_m_9 ____ . __ 

1. Recel~h X ~.9At)01'!J. _. ___ o.al~B'l:fr...Tim91l1r:: __ 4. Received by _____ . ______ c:>rg_. _____ O'~'9 ____ n~~ ___ . __ 

2. Reli~~J ~_ ,z.-e~ -:ttFf_r __ D~a1 .. ~tITr~!!.J.z..'1~ 5._R~"n~u~sh~by. ______ _ ___ 0_rg_. _____ D_a_I9 _____ ~i~~ ____ . __ 

2. Received by II' y' Org. Dale Time 5. Received by Org. Dato Time 

3. Relinquished by 

3. Received by 

WHITE - To Accomp!!ny Samples, 

-_. .. -'-- -- -------_._------- _._-- ._-
Org. Dale Time 6. Relinquished by Org. Dale Timo 

0- - -.- - ---. -" _.- -- ---------_. -- - ... - ----
Oro· Dale Timo 6. Received hy Org. Oalo nmo 

BLUE- J.~.~~!!'p.~!,X Samples, YELlOW- SMO Suspense Copy PINK· Field Cory 
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0 , 
~ , 

~ ... :tHO •. '·O., 1I2·!)(i) 
:-. .. " .. ,. ... h .. "U·:·h.· .. ue 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
CONTINUATION FORM 

PAGE ~OF2.-

AR/coc-1 

Projecl Name: ___ CC'rA -:- 0'1, _ , __ _ ProjeclfTask Manager. ~'1(1:p / ~"u:r't:,", ___ Case No,: 1tJ~~ _ZU?I12.c? __ _ 

Location TechA~a ____________ __ 

f3tl. $\-n: 4 
Building 

Sample No. - Fraction 

tl 0 -
1- o -

11 
'} I -

1 1. -
1- 1.. -
1 ? -
1-7 

1 Y -
1- '1 -

1 '5" -
1 tf" -
r lr -

r ~ -
1- 1- -

, i 1- 1- -

Room 

; 

~ 

3 
~ 
:> 
~ 

1 
1 
3 
~ 

3 
~ 
3 
tf 

~ 

~ 

ER Sample 10 or 
Sample Locallon Detail 

V>S -0.'; -\.~~ 

J 
o ~- ()-().c;? 

~ 

oYt-os '\-"-~ 
.J 

O'4D- () -D. $'"- S 

J 
D40 -l).>-\_O-~ 

J 
V"l'- 0 -D.(-S 

J 

O.)~ 

J 

o-v.~ 

J 

D.'-I 

J 
DoD.': 

-l 
D.!-' 

J 
DoD.'; 

..J 

I- f-

\ 

Datemme 
Collected 

J 

J 

, 1 

Reference LOV (available at SMO) 

Container (J c: 
SoiL 1----,-----1 '1 c.. GI ~"O GI 

cq~ ~ 0.., 
Sample T ~/ I ... Preser- E = - E 0. 
Matrix ype Iv 9 um~ vatlve I'll 0" C'II >-( I>l2 If) o:E If)'" 

-1L 
'i 

--.!L 
'I 

Iv 
'f 

1(. 

~ 

If., 

V 
Iy 
If 

lip 

~ 

'" If \ ~ ~ 

I Parameter & Method Requested I 
/"'//1/ /' 

II 
San 

II 

---r-~--I~+--+--I--r--~--I--~ 
," :-,: 
:~ 

'" ~ 
l. "l-

(.. ~ 

't---
.,.. 

"I- 1-

f. oj. 

;L. )( 

'f. 

f... '/.. 

~ 

Jl- )C 

.,. 
,. ~ :-:,.: 

--·r--+--I·-- - - --/--+-' .;,..: ..... 
~ 

I- >'-

'I. 

'I.. of. 

"I-

{. -t. .,. '/.. 

I-

'!- ,c. -I- 1<.. 

,c 
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ANALYSIS REQUEST AND CHAIN OF CUSTODY 
CONTINUATION FORM 

I 
I 

ci 7(t 3111 
Reference LOV (available at SMO) 

z Container If 0c. 
c 

~ ?o 0 
e-.::"'D III 

III iigo iiGl 
a: Oalemme Sample Type V~llImE 

Preser- E== Eo. 
w Collected Matrix vallve 100" 10>-

Ill) IIIU:ii: 1111-

Parame(W ft."Method Requested 

I I I I I I I 
I 
I 

lab 
Samp 

10 
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MEMORANDUM 

. DATE: October 22, 1999 

TO: File 

FROM: Kenneth Salaz ~ 

SUBJECT: Inorganic Data Review and Validation 
CCTA-09, ARCOC #602163, Case No. 7215.2201 

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: EPA6010B (ICP metals), EPA6020 (Uranium), and EPA7470/1 A (Hg). 
Problems were identified with the data package that result in the qualification of data. 

1. ICP Analysis: In the continuing calibration blank (CCB)' cadmium (Cd) was 
detected. The associated results of samples 9907542-13, -19, -21, -23, -27, and 
-29 were positive, less than «) 5X the blank concentration, and will be qualified 
"J,B3." 

HG Analysis: In the initial calibration blank (ICB), mercury (Hg) was detected. The 
associated results of samples 9907542-19, -21, -23, -25, -27, and -29 were 
positive, < 5X the blank concentration, and will be qualified "J,B3." 

2. ICP Analysis: The MS percent recovery (%REC) of antimony (Sb) was < 30%. 
The associated results of samples 9907542-09, -11, -13, -15, -17, -21, -23, -25, 
-27, and -29 were non-detect (ND) and will be qualified "R,A2" (unusable). The 
associated results of samples -01, -03, -OS, -07, and -19 were positive and will be 
qualified "J,A2." 

3. U Analysis: The replicate relative percent difference (RPD) of U was greater than 
(» 35%. The associated results of samples 9907542-01, -03, -OS, -07, -09, 
-11, -13, -15, -17, -19, -21, -23, -25, -27, and -29 were positive and will be 
qualified "J." 

4. ICP Analysis: In the equipment blank (EB), sodium (Na) was detected. The 
associated results of samples 9907542-11, -13, -15, -17, -19, -21, -23, -25, -27, 
and -29 were positive, < 5X the blank concentration, and will be qualified "J,B2." 



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

Holding Times 

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

Calibration 

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

Blanks 

ICP Analysis: No target analytes were detected in the blanks except as noted above 
in the summary section and the following. Calcium (Ca) and silver (Ag) were detected 
in the CCB for the EB. However, the absolute value of the Ca blank concentration 
was < the detection limit (DL), and all associated Ag results were ND. Thus, no data 
were qualified. Beryllium (Be) was detected in the ICB for the field samples. The 
absolute value of the blank concentration was < the DL. Aluminum (AI), barium (Ba), 
Be, Ca, magnesium (Mg), manganese (Mn), and zinc (Zn) were detected in the CCB. 
However, the absolute values of the Ca, Mn, and Zn blank concentrations were < the 
DLs, and the associated AI, Ba, Be, and Mg sample results were > 5X the blank 
concentrations. AI and Mg were detected in the method blank. However, the 
associated sample results were> 5X the blank concentrations. Thus, no data were 
qualified. 

U Analysis: No target analytes were detected in the blanks except the following. 
Uranium was detected in the method blank for the EB, as well as the ICB and CCB for 
the field samples. However, all associated sample results were either NO or > 5X the 
blank concentration. Thus, no data were qualified. 

Hg Analysis: No target analytes were detected in the blanks except as noted above in 
the summary section. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

ICP Analysis: The MS met QC acceptance criteria except as noted above in the 
summary section. No MSD was performed. However, a replicate analysis was 
performed as a measure of laboratory precision. 

U Analysis: The MS met QC acceptance criteria. No MSD was performed. However, 
a replicate analysis was performed as a measure of laboratory precision. 

Hg Analysis: The MS/MSD met QC acceptance criteria. 

Laboratory Control Samples (LCS/LCSDI 

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



Replicates 

ICP/Hg Analyses: The replicate analyses met QC acceptance criteria. 

U Analysis: The replicate analysis met QC acceptance criteria except as noted 
above in the summary section. 

ICP Interference Check Sample IICS) 

ICP Analysis: The ICP ICS met QC acceptance criteria except for the 
following. The %RECs of potassium (K) and Na were> '20%. However, the 
sample concentrations of AI, Ca, iron (Fe). and Mg were < the associated 
concentrations in the ICS. Thus, no data were qualified. 

U Analysis: The ICP-MS ICS met QC acceptance criteria. 

Hg Analysis: No ICS was required for this method. 

ICP Serial Dilution 

ICP/U Analyses: The serial dilutions met QC acceptance criteria. 

Hg Analysis: No serial dilution was required for this method. 

Other QC 

ICP Analysis: The field duplicate met QC acceptance criteria. No target analytes 
were detected in the EB except as noted above in the summary section and the 
following. AI, Ca, Mg, K, and Zn were detected. However, the associated sample 
results were> 5X the blank concentrations. Thus, no data were qualified. No field 
blank (FB) was submitted on the ARCOC. 

U/Hg Analyses: The field duplicate met QC acceptance criteria. No target analytes 
were detected in the EB. No FB was 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: October 22, 1999 

Ta: File 

FROM: Kenneth Salaz ~ 

SUBJECT: Organic Data Review and Validation 
CCTA-09, ARCOC #602163, Case No. 7215.2201 

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: EPA8260A/B (Vacs), EPA8270 (SVacs), and EPA8330 (HEsl. Problems 
were identified with the data package that result in the qualification of data. 

1. vac Analysis: The continuing calibration verification (CCV) percent differences 
(%Osl of chloromethane were less than «) -40% and <-60%. The associated 
results of samples 9907542-02, -04, -06, -08, -35, and -36 were non-detect (NO) 
and will be qualified "UJ." The associated results of samples -10, -12, -14, -16, 
-18, -20, -22, -24, -26, -28, and -30 were also NO and will be qualified uR" 
(unusable). 

svac Analysis: The CCV %0 of bis(2-chloroethy!)ether was < -60%. The 
associated results of samples 9907542-27 and -29 were NO and will be qualified 
"R" (unusablel. 

2. vac Analysis: In the method blank, chloroform was detected. The associated 
results of samples 9907542-02, -12, -14, and -20 were positive, < 5X the blank 
concentration, < the reporting limit (RL), and will be qualified "1.0U1 ,B." The 
associated results of samples -16 and -18 were positive, < 5X the blank 
concentration, > the RL, and will be qualified "1.1U1,B" and "1.2U1,B," 
respectively. 

3. vac Analysis: The MS/MSD percent recoveries (%RECs) of 1, 1-dichloroethene 
were < OC limits. The associated results of samples 9907542-02, -04, -06, -08, 
-10, -12, -14, -16, -18, -20, -22, -24, -26, -28, and -30 were NO and will be 
qualified "UJ,A2." 

4. vac Analysis: In the equipment blank (EB)' methylene chloride was detected. 
The associated results of samples 9907542-24 and -28 were positive, < 10X the 
blank concentration, < the RL, and will be qualified "5U,B2." 



5. HE Analysis: The field duplicate relative percent difference (RPO) of HMX was 
greater than (» 35%. The associated results of samples 9907542-01, -03, -05, 
-07, -09, -13, and -15 were positive and will be qualified" J." The associated 
results of samples -11, -17, -19, -21, -23, -25, -27, and -29 were NO and wi" be 
qualified "UJ." 

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

Holding Times 

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

Calibration 

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria 
except as noted above in the summary section and the following. Carbon 
tetrachloride and bromoform had %Os > 20%. However, the associated sample 
results were NO. Thus, no data were qualified. 

SVOC Analysis: The initial and continuing calibrations met OC acceptance criteria 
except as noted above in the summary section and the following. Bis(2-
chloroethyl)ether, bis(2-chloroisopropyl)ether, and 2,4-dinitrophenol had CCV %Os 
> 20% for the EB. Also, benzoic acid, 2-chlorophenol, 3-nitroaniline, 4-nitrophenol, 
indeno(1,2,3-cd)pyrene, dibenz(a,h)anthracene, and benzo(g,h,i)perylene had CCV 
%Os < -20% for the field samples. However, the associated sample results were NO. 
Thus, no data were qualified. 

HE Analysis: The initial and continuing calibrations met QC acceptance criteria. 

Blanks 

VOC Analysis: No target analytes were detected in the method blank except as noted 
above in the summary section. 

SVOC/HE Analyses: No target analytes were detected in the method blanks. 

Surrogates 

VOC Analysis: The surrogate %RECs met OC acceptance criteria except for the 
following. The %RECs of SMC #3 were slightly < OC limits for samples 9907542-08 
and -26. However, a reanalysis was performed, and the %RECs met QC acceptance 
criteria. Also, the analyte recoveries were similar to the initial analysis. Thus, no data 
were qualified. 

SVOC/HE Analyses: The surrogate %RECs and retention times (RTs) met OC 
acceptance criteria. 
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047284-004 CCTA-09-GR-044-0-0.S-S UJ UJ,A2 1.0U1,B 

04728S-004 CCTA·09-GR-044-0.S-1.0-5 UJ UJ,A2 

047286-004 CCT A-09-GR-04 S-O-O. S-S UJ UJ,A2 

047287-004 CCTA-09-GR-04S-0-0.S-DU UJ UJ,A2 

047288-004 CCTA-09-GR-04S-0.S-1.0-S R UJ,A2 

047289-004 CCTA-09-GR-046-0-0.S-S R UJ,A2 1.0U1,B 

047290-004 CCTA-09-GR-046-0.S-1.0-5 R UJ,A2 1.0U1,B 

047291-004 CCTA-09-GR-047-0-0.S-S R UJ,A2 1.1U1,B 

047292-004 CCTA-09-GR-047-0.S-1.0-S R UJ,A2 1.2U1,B 

047293-004 CCTA-09-GR-048-0-0.S-S R UJ,A2 1.0U1,B 

047294-004 CCTA-09-GR-048-0.S-1.0-S R UJ,A2 

04729S-004 CCTA-09-GR-049-0-0.S-S R SU,B2 UJ,A2 

047297-004 CCTA-09-GR-049-0.S-1.0-S R UJ,A2 

047298-004 CCTA-09-GR-OSO-0-0.S-S R SU,B2 UJ,A2 

047299-004 CCTA-09-GR-OSO-0.S-1.0-5 R UJ,A2 

047300-011 CCTA-09-GR-000-EB UJ 

047300-012 CCTA-09-GR-000·TB UJ 

047284-003 CCTA-09-GR-044-0-0.S-S J 

04728S-003 CCTA-09-GR-044-0.S-1.0-S J 

047286-003 CCTA-09-GR-04S-0·0.S-S J 

047287-003 CCTA-09-GR-04S-0-0S-DU J 

047288-003 CCTA-09-GR-045-0.S-1.0-5 J 

047289-003 CCTA-09-GR-046-0-0.S-5 UJ 

047290-003 CCTA-09-GR-046-0.S-1.0-S J 

047291-003 CCT A-09-GR-04 7-0-0 S-S J 

047292-003 CCTA-09-GR-047-0.S-1.0-S UJ 

047293-003 CCTA-09-GR-048-0-0.5-5 UJ 

047294-003 CCT A-09-GR-048-0. S-1.0-S UJ 

047295-003 CCTA-09-GR-049-0-0.5-S UJ 

047297-003 CCTA-09-GR-049-0 S-1.0-5 UJ 

047298-003 CCTA-09-GR·OSO-0·05-S R UJ 

047299-003 CCTA-09-GR-050-0 5-1.0-5 R UJ 



VOLATILE OH(;ANICS: Pagc' of2 
SW-R46 - Method R260 

IS GC/MS 

Name CASN 

I Chloromethane 74-87-3 

I Brnmomelhalle 74-83-9 

I "jnyl chloride 75-01-4 

I Chlnroethane 75-00-3 

I methylene chloride (I Oxblk) 75-09-2 

I acelone(IOrblk) 67-64·1 

I carhon disulfide 75-15-0 

I I,l-dichlorotlhtne 75-35-4 

I I,l-dirhloroelhane 75·34·3 

I Chloroform 67-66·3 

I 1,2·dirhloroelhane 107·06·2 

I 2-buI8I1one( 1 Oxblk) 78-9)·) 

2 I,I,I-Iriehimoclhane 71-55-6 

2 carbon telnchloride 56-23-5 

2 Ilrnn" Itliehl.1I OI"elhalle 75-27-4 

2 1.2-dichloropropane 78·87·5 

2 cis-I,)-dichloroprIlpene 10061-01-5 

2 Trichloroelhene 79-01-6 

2 Dibwmochl,'rllmelhane 124-48-1 

2 1,1.2-lrichlmoelhanc 79-00-5 

2 nenzene 71-43·2 

2 1ral1!'1-1.3-tlll..hltlnlpu1Ju':lll! In061-n2-6 , IhollHltill1H 75-25-2 

J ~-melh\ 1-~-I'""la"ll"e 108-10-1 

J :!-hC\antHll' 591-78-6 

3 Ttlrachlol'uelhene 127-18-4 

3 I, I ,2 .~-I"" "chl"IIl~lh'lIIc 7<)-14-5 

J lolllelltlll"hl~ I 108-88-3 

3 Cblol'obclIlene 108·90-7 

3 !'th) Ihellll'II" 100-.t1-~ 

J SI)rCIIC 1(l1I-~2-' 

J \ ~ Icnl'~flIILIlI 11111-20-7 

1.2-dirhlltrllflhylenc(lolal) 'i40-59-11 

2-lhl"'OIl'II,,1 \ 11,,1 <'lhl'l 110-75-R 

V"~'II A .. e-"'~ -- ~-,,£-,,( 

Min 
Intercept 

HI' 

0.10 .vI\. 
0.10 V 
0,10 IV" 
0.01 V'_ 
0.01 V 
0,01 V' 
0.10 N4 
0.20 ,. 

0.10 
0,20 

0,10 

0.01 
010 

0,10 

020 

0.01 
020 

0.30 
010 

010 

I} 50 

0111 

1110 ~ 
0111 !VA. 
onl 

n,20 

(1.10 

II ~II 

1150 

(I 10 II' 
IIW ./ -
11111 NI>! 
II 01 

~~ 
j, 

U <.J~ .".)v"1' .... :,: ,2-
/1~1r,\: ,~ 

CD 
Calih Calih CCV Method 

HI' HSf) 1 It' %1) OIks 

>,05 <20%/0.99 20% 

V V -51\ V 
V- I/' if 

-.,/ V 
/' j 

V V 
' \j' ''V 
\/ V 

-'V" "'1/ . 
V, V 
V \I 
\/ ./ 
V' V 
V V V 

"\/', ,.,/ :1.J.O 
V V \I' 
V V 
V V 
V ./ 
\/ V': 
./ .,/ 
v' \/ 
./ ~ V 

:15.) 
-

V V 
V '" \/ 
V V I-- -v V 
V .,/ 
V V-
V V ---
V' \/ --- --

V V --- .. - -- I-
./ V 

~- -11-V " --
I\A AlA-_ P...."r .!JLA_ 
V V .J __ <L 

--,--

LCS LCS[) 

, 

, :i'i,:;' 

i/' VJ . 
" :' 

. : ~ 

.d,i 

\/ V 

V J 

V V 
/' V 

-- -

--
--

-- ----

COIllIllCIII\:@ Cc.J "ru () ...ppl, ... ,. 10 ~l4.J. -0), -<)'i, ~ (" ......(, -08' .:. _hi' (-..."-... l 1.1.r..~ "~(, '\ 
~GuJ",(,1) ."...I ..... \1........1 !,I .... \r. "'1'7", k. s..,.v) -CU,-IJ,-I"I,-f',-fV,-.ld, -J,), -,)" ,-.It. I -.Ji' ,~ _ '!.o . 

R r V II \~' I )) 1\ Y , 

( .. ,It.) OJ 
LCS 

MS MSD 
MS Field Dup Eq, Trip TAL av ~~J 

RPO RPO RI'O Blks I1Iks o/,,-/) 1)'---1£ 

'if V V V I-'Q'1,Lj V 
I I/' 

".; ,.: .(.. -, 1/: ;'\ , 
'! V-

I.'U V 
. ii~ ~:'.;,. ; V V, fl'!; " 

V 
'V" ! o' W4.~ 7t.if V \/'1' I, 
l. " ~ .• ~ . ~', ; v', V " .. ,' . ' . 

" ""-' 0."77 
;j 

, " v. " V_ii. 
; ~,i . , ,'I v,' ,J 

V .-
V , 

V" 
V 
t/ 

V V' ./ ./ V 

- -- ---~ - 1-

1/ 7'i-S V v' -~ - - - ,-- ---
.-,- --- ---~ - ~ 

~ f- -. -- _ .. -

-~ - t-- --- - ,--
-- - .. 

;/ --- _IL-
"\! - - -- ---- -- - -- -- -

V fl tt.O --v- -~ - - -
,/ 1(,,6.'1 ~ .:L... __ \L.. --- --- -- --

V ---- --I- - -- - - -- -- .. ~vt. _: - ---

-- -- ----- - -- - -- -_ .. -- ._-_v..._ ---- --- _. --- _. --V-,II -~- __ ,V_ ;--- v(_ 
I---~ 

N~ 
----

IIL~_ NIT ),/~ 11M --- --
7...~ 

-;,;- -

-'[ _lL V -../ 
-- -- ---- ---- ---- ---

- _. _ ... __ . -----



VOLATILE OIU;ANICS: Page 2 or 2 
SW-846 - Melhod 8260 

SITE/PROJECT: (.L 1A - 09 ARCOC #: _~6:..o=-~J..:....:I~~:..:1=---__ -=--:_:c----::----__ 

LABORATORY: _~"-[.--,,L~ _____ LABORATORY REPORT #: __ (11~Y,S"'-i J. 

d dOl' Surrogate Recovery and Internal Stan ar ut lers 

Sample SMCI 

C!J<t D15'1;) - O'f V 
-c)(. 

- 0 'l 
,V - :J.I.. , 

SMC I: ~ BrOllllllllltlrohenlene 

SMC~ 4 
SMC 3 tlhll'Ill'-dll 

Q,\,'" .... l~' ..... ~, ...... \I...-.,. 
COIllIll~IIIS: 

SMC2 SMC 3 IS I-area IS I-RT IS 2-area IS 2-RT IS 3- area IS 3- RT 

L7 J J \7 v -j I ..... v 
V ("'..I 

-ro.?, ~ '~.J 
1"1.~.IJ " .L- v ,/ V 

IS I: ~r0I1;RGbIQrqRl8Ik8M ~IIMIMI~(I\I.c-J 

IS 2: 1,4-DilluOI"obenzene_d'f \ j 
IS 3: Chlornhenzene-dS IJ 

CC!l"I.~: 
::f!> ~l..lo<o ..... <..~ ~c.J ~V%(h .: -'f"rol.....J < -60% ~ ""'SOC'. ~ ..... f h of -a 

,-)~ ... -3 f J 
JVrl 
,~I'~ 14~ 

-O'f/-cJl,-OB"~ N -..J ...... ,·11 ~ ,,,,,,1, .~ """ :l." 1U.. ... 1"v 0''''(' ~S"'I 
~re.. "\S<I .,vO o-J. -·1' ~ t..-I;J.'tc/ "R." 

::;;r ~..,.!..,.. It..\t..(.W,,,..~ ~ h~~-.J.r., .... ..... J ""'I), "»"':'-... Q".s. .. "~ u...-t: ,A/t?..,., doh 1"'" 
,A/\ c:."-."J. M ""-': : 

::-;> ekl."h· ... ~ ~ .,k\-/!\.\.c.J. Ass«: ~.s. ..... U~ ,,~ -0), -Il, -1'f,-fG, .-(~, -..\) ,.v~~ f'-
~5X ....... b''-I:.LO~C. ,vJ ~,·tf ~ tw:.I .. j~J .. ~ 'tA.I,&." 

jlAS/,4t\5D' ""'" I<J/~"'.' 
,=71'I-J .. "l,.Iot-e~~ c... .. ..! 0.tl!t!s. ~G)( I,~.ls. All ~~.s.(. ,....!> ... t~ .... f't ~t')w ...,,11 ~ 

1u.o.l;1.~ "tJl1, AJ," 

-'6 .... z."C, ~I--.L ....... c-l.,.I(Jre!, ..... l..~ ~ M{ "(.;Qf,c~ SI::1-tl'l ?LId ....... Q( I,r,h . • L~ 
.¥o- M.S I> pa,sf«! o...J. .. II 0Ic..r Qc...AX _ a.\ R......l, 0>\.6 J" \-., ""'""" t ....... 1. ~." J 

fJl:,~c~~I--.....:.L-"''-~'''''''\ ~\ ..... \<.J.. "'G..c:..~'io( ~ ... I~ ~.J. ~a..-,t,\. -'1Y,,"-, -.J)j.A"-p~~ 
~)C ~ /"/~ cc .... c. I ~ ,,",'\ Ix. ("-c.I,{,~ .~' "t.\,GJ," 

SI."f01<1.k-~: $ML" 1 ,..J l..~ 1L1 ~ ">"11-.\1,, !:' ... Ic.-.) Qc. II~,~. A NO.",,-.I)~:~ '-.J<.S P('~,.'\ov,)/(L 
- all Gc.. .: ..... \-<1', ... W<.I'<. ........ ,. ~s, "'-c t:l<-k ~ tV-"\. ( 'tee\ 

;:Z:::::::$!=---= ___ ~ s;.-- % ,.....,/ J ., /e ~ 



VOLATILE ()IH~ANICS: I'age I of2 
SW-R46 - Me(hod 8260 

SITE/PROJECT: C:CT!\- 09 ARCOC#: ~O) It, 3 
LABORATORY:G-~~----------~_ LABORA'IDI{YREPOR-T-H-: ==~=--Cf=-O-,-S-=--Y-;2--

IS GC/MS 
1\1in 

Inlcreepl 
Calill Calill ecv Melhod 

LCS LCSO 
RF RF RSD/R' %1) Blks 

Name CASH ,,OS <20%/0.99 20% 

Chloromelhane 74-87-3 o 10 IVA; ,/ ] -~I.I "7 
flromomelhane 74-83-9 0,10 if ~7 ../ -..;-
vinyl chloride 75-01-4 0.10 Arb. \/ \/.," \/ 
Chloroethane 75-00-3 0,01 ./ J v' V 
methylene chloride (lOxblk) 75-09-2 0.01 if V V V 
Icetone(! Oxblk) 67-64-1 0.01 ·v V : v'. V 
carhon disulfide 75-15-0 0,10 II/A V V V 
I,I-dirhloroethtne 75-35-4 0.20 V , ,~/ t,' V ,. if V: 
I.I-dirhloroethlne 75-34-3 0,10 V V," V' i 

Chlorororm 67-66-3 0,20 V V" V .. , 

!,2-dichlorocthane 107-06-2 0.10 V ~,.' V 
-, 

2-b"ta none( I 01 blk) 78-93-3 0.01 V V V " 

I.I,I-Irichloroelhane 71-55-6 o 10 V t/ V 
2 carbon tetrachloride 56-23-5 0.\0 J :7 J;):h 
2 IlromodichlorolTlelhane 75-27-4 () 20 if \7 '/ 
2 1.2-dirhloropropRnt 78-87-5 0,01 \/ J \/' 
2 cis-l,3-dichloropropenc 10061-01-5 020 7 7" J 
2 Trirhlorotthtne 79-01-6 0.30 \7 V' \/ V \7 
~ Dihromochloromethane 124-48·1 (I III 

-~ V V 
J 1.1,2-lriLhloroelhane 7'1·00·5 o 10 

I.- '- V V r Ilenzcne 71-43-2 050 V ,/ V V V 
~ Irans-l,3 ·tiichloropropwe IO()61·02·6 11111 V ~- i/ \/ 

IlwlIlor""" 75·25·2 o III -7 )i;j) ~ ~ 
; ~'IIl~lh) I·~ ·pcnl3nonc 11l8·IO·1 11111 N~ --'5 ./ V 
; ~-hC''''tlHh: '(JI·78~ 1I111 V if 
) Tetrachloroethene 127-18-4 020 .,/ V \/ 
1 I. 1.2,2·1~lrachlornethane 79-34·-; o .HI if V V 
1 1"luwc( I O\hlk) 108-8R-3 II ~II J V V V V 
3 Chlorobennoe 108-90-7 050 V -~. V t/ 
; I:Ih\ Ihcn/cue IIlO-~ I·~ 11111 

-, --5' \/ 
./ V 1 <;" rene IIIO·~2·5 11311 V _y. ___ 

; \\ kncql •• lall I lJO·cll· 7 11111 Nil. V V V 
1,2-tiichlnf()cthylene(lntal, -; 10·59·0 001 .\, '--;r- V ../ 

- --" 

" 111·7,·8 -~~- ~. ~ .(hillftll"lh~ 1 \ inyl cllin /VA.._ .-LIL~ J'r _. -- - --
-. ~~. 10 8:~()S-~ -- -L- -y ... -~ Z 

- - -'--- ---- ----

---- . -- ----
( ollll1ll?nh: 

I~ I \ 'II \\ I I) 1\ Y 

J""'{lt.t L.lh: "l'10154;;l. - :, S· ( t: (~) 
I' _ "3 & (T(J) 

LCS 
MS MSI) MS rield Oup Eq, Trip 

RPO RPD RPI) Blks Blks 
TAL 

IVA III .... ~A N~ .v.... MAt V 
-

V" 
",." ......... I 

V 
if . 

',l/ , 
./ 

V· ·V:. 
'.' 

.. , V .. 
;,',:' . , V 

; 
" .1,/ .. 

;' ~, 

V 
'J 
V - V 
t/ 

V v 

-7-
if t/ - -- '-' --

- - - - - -_. 

* --,-
.- - - - - -.-- -V-- .- - c- .- - - ---

V - - ---1 --
if 

'--j 

V -_. -- .,- ,._--
V V 
V - -- - -

* 
- - - - ,-'- - - ~ -- -'--

-' - -. -

_J.L. --, '- -- - - - --- --- .- '- ... 

~. 
-------

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

.-
J 

_. ---- ---- ._-
_~L . --_. _._- --~-. ---"-

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

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



VOLATILE OI~GANICS: Page 2 nf2 
SW-846 - Method 8260 

SITE/PROJECT: (.c.. TA - 0'1 ___ ARCOC #: ___ 60 l-,-'-=:b-=3--:~ __ ----=-__ 
Gf L LAIJORATORY REPORT#:~qOI 'i4;l LABORATORY: 

Surrogate Recovery and Internal Standard Outliers 

Sample SMC I SMC2 SMC3 IS I-area IS I-RT IS 2-area IS 2-RT 

""" 11'\\ "-r--.. 
J\ ~ l 

,- o..SC;e..cJ 

SMC I :'"'-llromofluorobcnzcnc 
SMC 2:",1 j,)ifOhIQ[2el hane dol 
SMC 3}rolucnc-d8 

() i b r::.. ..... ~ I u. 0 to."'L ~ .... 
Cumments: 

~ 

'" """t..... 
" ""-.... 

"'" "- :-.... 

" ....... 
t'-... 

IS I: Ittt"li(jtlih)joilitllw~"e f-'1 .... orct,<Al.c, .... 
IS 2: 1,4-l>ifluOTohenlcnc-.IY \11:: 
IS J: Chlorohcnzcnc-d'i V } 

"'" 

IS 3- area IS 3- RT 

" " " "-
"'" '" 



it ... ~ '.:>c--.p~ '. J-1-
,M,,\r; ... : ~ 

~~\a... Tl)s: ~('Ol)'1)-ol,-oJ ~S' -0'7 -()<r -(I -rJ-f~ 
.' " I , , I , 

SEMI-VOLATILE OIH;ANICS: Page I of 3 
SW-846 - Method 8270 

SITE/PROJECT: CCIA -O~ ___ ARCOC II: ___ 60JJb~=--c-_~=--_ 
LABORATORY: ~f: L LABORATORY REPORT II: __ ~_~_c;OI5 4,) 

ClItih Calih 
IS DNA CAS# NAME Min RF Inlercepl 

RF RSD I It' 

>05 <20% I 0.99 

I A 108-95-2 Phenol 0.80 flit\. -I V 
I ON 111-44-4 his(2-Chloroelhyl)elher 070 J V 
I A 95-57-8 2-Chlorophenol 0.80 J J 
I ON 541-73-1 1,3-Dichlorobenzene 0.60 ....; ..; 
I DN 106-46-7 1;4-Dichlorobellzcne "".' 0.50 V ..; 
I ON 95-50-1 1,2-Dichlorobenzene 0.40 V V 
I A 95-48-7 2-Melhylphenol (Q - o:.'"t.So 1\ 0.70 V J 
I liN 108-60-1 his( 2 -c h I oro isopropy I lelher 001 V V 
I A IU6-44-5 4-Melhylphenol 0.60 A/.-1 NA-

N-Nilroso-di-n-propylamine -1 ~ I BN 62\-64-7 0.50 

I ON 67-72-1 Ilcxachloroelhane 0.30 J 
2 BN 98-95-3 Nilrobenzcne 0.20 V V 
2 BN 78-59-1 Isophnronc 040 V V 
1 A KR-7:>-5 2-Nitrophenol n.lo V V 

~ 1 A 105-67-<1 ~.4 -Ilimelhylphenol 020 

:5. V ~ BN 111-'11-1 hisl2 -l 'hloroelhn, y ,melhane OJ!) 

2 A 12()-ln-~ 2.·I-llichlornphcnlll 020 -t V 
J 1 ON 120-K2-1 1.2. ~. Irichlornhenzcne 0.20 

1 ON tll_~11_1 "Japhlhalenc () 70 V \/ 
2 liN IO"-~l·K 1·( 'hlnrnanilinc (JIll ... / V 

J ~ BN X7-IlK.\ Iinachlmnbuladicne 1101 'j 1 A ~1)-~U-7 1-( 'hlllltl-J-l11clh~ Iphenol (Un \/ 
2 BN 1"-~7·h ~., klh) Inaphlhalenc o~o v' if 
1 BN 77-P-~ Ilna(hltlrtlc~ cltlflCmadiene 001 

~ V f-
I A X~-Ilfo·~ ! 1"· I rilhhllllphcuni 1)20 ..; 
1 A II",_IJ'_-I !.I..'·llil'illnrtll'hcntll 0111 .. V ./ 

tl 
(()lllmellts~C(..J %f\ ap".~' -h. ~1:>~l4.) o~\ar K... .... -,...., .-J - 2"1 • 

Q;> ~.. t & :s ~ ~ " .. : I-h.) ".... .h.... (: <...:C ' 

~ C<...v %~ ~It.'v.. ,\v ~\o \ -).",...J -)~ 0..,1'1' 

HI VII WI I) 1\\ 

(t) 

CCV Melhod 
LCS %1) Dlks 

20% 

V V II 

V 

.1,:\, JL 

It ,V 

IV'" N"" 
./ V V 

" . 

V 
._-

---

V . -

- -
.- -,:t--

_. 

LCS 
LCSD 

RPD 

V v' 

./ ./ 

.j.(: \I 

t/ IV' 
-;", 

, 

V L 

./ '7 

e_ --

-q, -i 'i -J I, -). J -2;- -J' -) e'f 
I I' I 

OJ n 
MS 

Field 
I'q. Field 

MS MSn Dllp TAL (c.1I 
RPI) 

RI'D 
Blks Illks %0 

,~ ~, ~ 

V V V .J V NIt V ~ 
,6.S:>-

V V V -")v. l 

V 
Iv ~ 'V I. ' ;' 

f-. f-- - - r-- -1-,-
1- - r.-- ~ -
V V V - - '---

/'liAr N4 (II A 
./ V ./ V I~ 

I-
V N1_ 

- _. 
._- -. 1- - - - f-

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

-- .- - -- - - ._. 1---I-
--- -"' -- - -- - - - f-

2 
---

L-
~--.- -- - - ---- --- - - -~ 

.L .- - .- - -- -- -
._- - .- - --- -' -~ 

----- -_. - --. - . - - -- _. -' 

V 
r---:--- --:r _. - .. - _. _. - _ . ----

_L - - .. - _ . -- --

--" r-' --- .. - -"' - - . .- - _. 

-" --- ---- ----- -_. - --- --

.-~- --. ..- ,V ... 

V __ \ 
-. .- - ---



SEMI-VOLATILE OIU;ANICS: Page 2 (If J 
SW 846 - Melhod 8270 

SITE/PROJECT: -.LlTA - 0 Cf ARCOC #: G O...J.I_(,_)_--==--:-;:::-=----::::--_ 
LABORATORY: ~£ L'"--____ LAIJORATORY I{[PORT #: __ q-'-L1_0_~]L_S""----'C:f_'')'''-__ 

Calib Calib 
IS IINA CAS# NAME Min Rf Inlereepl 

RF RSDI R' 

>.05 <20%/0.99 

J liN 91-;S-7 2-Chloronaphlhalene (J.80 Nt... V V 
J liN 8S-74-4 2-Nilroaniline 11't- ) 0.01 \./ J 
3 liN 131-11-3 Dimelhylphlhalale 0.01 V v' 
3 BN 208-96-8 Acenaphlhylene 0.90 / V 
J liN 606-20-2 2,6-Dinilrololuene 0.20 .y V V --

(""'-~ V V J 3 IlN 99-09-2 J-Nilroaniline 001 

J BN 83-32-9 Aeenaphlhene 0.90 tVt\ / V 
3 A 51-28-5 2.4-Dinilrophenol 0.01 \/ ./ J 
3 A 100-02-7 4 -Nilrophenol 0.01 r.JA. -V V 
3 BN 132-64-9 I>ihenzofi,ran 0.80 V V 
3 ON 121-14-2 2,4-Dinilrololuene. 0.20 V V 
J liN 8~-66-2 Diclhylphlhalale 0.01 V ~. 
1 liN 7005-72-.1 ·1-( 'hlorophenyl-phenylelher 0.40 V V 
1 BN Hfi-n-7 Fluorene 090 J V 
J BN 100-111-1, I-Nilrnaniline (D - ') (101 \./ ,/ / 
I " , q-'~-I 1.1>-IJinilro-2-melhylphennl (} 01 V V V -
I liN Kh. ,II-It N -Nilrosodiphenylamine (I) 001 1\14 oJ V 
~ liN Itll-:-'''· 1 1-110 ''''ltlphenyl-ph~nylelher 010 I V v' 
4 ON IIS-H-I Ilexachiorobenzene 0.10 V V V 
4 A H7-86-5 I'enlachlorophennl 0.05 V ../ V 
I liN X' ·III-X I'hl'lIalllhr~lIe 070 1\/1\ V V 
I liN I !II. I ~ -- \Iulllilccne 070 V if -- . --
~ liN St.·; I ~ , ;"I"",,le 001 N'A NA - I-- -----
1 liN X I·' I·' 110 lI·h"l) Iphlhalall' 001 V V -- --\----_. 
I II~ ~II'I' , 1·1' I 1lIlIlalllh(.'l1c 060 V \/ 1- ------, liN 1111111111 l"IClh..' II flO ,/ J -_. -- -----, II!" s" ,.~.- II", \ 11,,11/) l(1hlhal<ll< 0111 V V -- --- _. __ .---

II , 1I!'i '11'/1·1 : . ·Ilie hlllll1hcll/i,linl' 0111 \/ 1- --1-----,- -
; 11,\ .::, .. '" It,II/"I,II"llIhI3(l'II<' o HII V V -------1. 
ClIllIlIIl'II,,:(l)CLv "luI) Appl.'V.o h. ... " .s:~t.a.~ e'ut',4t -)7 J -~~. 

(pAl ... -f~ <;;.,.!,-:tW ()'" -t\Q C0,-. 
~CUJ °/111) Cl.,pl.'r.~}-u ba.....'~\ -).", ........ -)tf o"\ly. 

Cl> 

CCV Melhod 
%1) IIlks 

LCS 

20% 

\/ v 

-/ 

./ 

' '. ·V. .. 

~ 

~Ir , II 

N~ /\//.!--

~ J 

T 
V ---I--

-

rl\ ()) 

LCS MS 
Field 

Eq. Field (ev 
LCSD 

RI'I) 
MS MSI) 

RPI) 
Dup 

Blks IIlks 
TAL 

%'0 RI'D 

II if AlA V V 

,v 
-.l1l 1-

7' 7 --1L V 1/ 1/ 

.-.LC. 
V --:7 - I- f-

if ./ -I -JI...V -
,/ 

./:' L ._' Iv V V V , 

I-- - - 1---

- I- - -- - - I- f-- - I-

1-- - -- - - I-

I- I--1- - - -- - _. 

- - I--1- ---- - --I--

,-\- I-- f-- - --- - - --
- -- .-. . - --1- -. - f-

'i 
1--- - - -_. - -1- --

./ v' J ...L if ._- -- I-f-- .- --

11- --,V- -- ·1- '-- --
It_ 1/ 

I- --- -- --- -_ . 

It 
._-

_t:!~ __ tVA Ii" ----I- - -----
... \1_ _v._ V_. \ -- '-- --

\~ 7 7 
----
~ t 

--

V _L --

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

\}-l' _. _ ... -



SEMI-VOLATILE OHGANICS: Page 3 of 3 
SW 846 - Method 8270 

SITE/PROJECT: Cc.. TA -J2~9 ___ ARCOC #: 60 2J~=]_----,.,.~ __ -=--__ 
LABORATORY: ~-'-L LABORATORY REPORT #: _-->-'l--=-9_o_J._5.1--..'-'i...::..J __ _ 

IS RNA CAS# NAME Min RF 

5 BN 218-01-9 Chrysene 070 

5 ON 117-81-7 bis(2-Elhylhex)'l)plllhalale 0.01 

6 BN 117-84-0 Di-n-oclylphlhalale 0.01 

6 UN 205-99-2 Benzo(bllluoranihene 070 

6 BN 207-08-9 Benzo(" )Iluoranlhene 070 

6 liN 50-32-8 Ilenzo(alp) rene 070 

6 IlN 193-39-5 Indeno( 1.2,.J-cd)pyrcne 0.50 

6 IlN 53-70-3 I )ibCII/(a.h) .. nlhracClie 040 

(, liN 191-24-2 llenzo(g,h,i )perylenc 050 

PIlI iO)-6'-1 I.). -J, ;~I t...~z.,1..1 

A 16f-gS--O &....l..().:, A,~.1 
&/V ICC-SI-t. ~f..A"I. t AIYLL..I 
A "n) ..... ,n :"c-rt.~(:. I 

Surrogate Recovery Outliers 

Sample SM(' I S~H 

A J \ ---t-.... 

. '''" ~ 
~"'~~,J 

,,~It I NilTllhellltllt-d:' IIINI 
<"It I (,hcllfll-d; (AI 

2 ""U ; "~1l' ~ <,M(' 

_.-

,,~It : '1I""."llIphe.l\IIIINI 
,~It ' '1IIIIIIIIphl'ltol' \ I 

:i 

Intercept 

NA 

\ 

./ 

NA 
(VI). 

SMClo 

Calib Calib 
RF RSD/R' 

>.05 <"20%/0.99 

:z -~ 
\I 

V V 
V V 
./ V 
V II 
!.L / 
V V 
/ .I 

V V 
\L. L 
,/ ./ 
../ ,/ 

SMC 7 SMC 8 

(" 

CCV Melhod LCS MS 
Field 

%D Blks 
LCS LCSD 

RP() 
MS MSD 

RPD 
Dllp 
RI'D 

20% 

_u... ,/ .d 

-He} 
V 
II -' 

Commenls: 
(PC'-"OI.JO "'r,I;--, .\-., c:-.fI S~lH e,.u,ll~ 
I.V N" -Fll :; .. ~ .... ~~ is.... .n." OX . 

Q) Cc-v 'f. d <tl'fl"~ oh, S CI-f' t. s - J.." -' 

.S .... _""".v-1. 
-..... :-. 

SMC.1 r-1crphcllyl-dI4 (BN) 
"~U'fo 2.11o-lrihrnl11flphenIlIIA) CCV °lcJ~: .. 

CZl (12 

Eq. Field 
Blks ntks 

TAL (C- 0./ 

%-'1 

,L 11/A. V V 

I- --r-
,-

f- --
f-~ --

-r-~S --
- :B~ --
- ~ --

.-L --

=t- ._-
I 

1-,lL , 
IV ~ ~ 1%\ Afp,.Cc.l,lt 

-) -, ---' -) f). 

') bn (J-t.-L..lorC>.2I(".,,) .. ~ ""-'J <. (,c. "7v ,')..(. -lc.J';:J (Jxf ~ --~ (Iller: i LCiilil-tl4 to'\) 

I\CfI4~ 
1.> 1)(1;1;11,1.(11)(\1( "ltlH~ 

,0 
InlL'lIlal Standard Out I iers 

~ ,,!.s,<. ~s, .... Cls o{ ~~(,l -'"7 ~-.,)'" 
"v-Ve NO ~ II L f 'f ., II .' "ample IS I·;orea 1\ I ·I! I h __ .or,,, I' ";0"'" 1<, ;.1{ I I" Lllea IS 4-1{" 1<, 5-arca IS :i-I{ I h .. ·.11<'.. I" h·1{ I ....,. ~ .... 1 (....rt, ,~~ K, 

~;===t~=~~;;~~~~+=:d:~~-==- ---'------t---I---.,----j--=-=--~=:==- c:.7l,(!/\'W)i~ e«-.-v, )-<-l-..lt1Ir)1'-"-o1, ~-"";v,,c. ..... ;/.L...a.--, 

I" ~·R I 

--~-t1- -
t-f ____ ._ ---~=t==4-"""'""==---I---~---1I--- . ___ ._ .. _ ___ l4-",,~rt:phe-->GI. 1...Jt..-o\(.I(".I,l-LLt)r~~ ,e,bl!Al, 

-- p~$~:, ...... -llU-t--_--tI----- -.~-- -.- ·-~-+---,----tr--=:::=t="'-+"'=:;::::i=== (4,t..\"""k.rq • ....-, ---' ~Cftl..;(~II.'; )pif"y 1"-.. ",-",I 
--- - -.- _..l. __ ---....J'--__ .l....-__ --'-__ -'-__ -.l.. __ ":':::=----- (Lv %1)1 <' -)vYo. 411 OY;O(. 'j(j, """I IA_ r-! h •. I h' _____ ~ ___ -L ____ . __ 

I': I t Il'l·hlnll,hl'nh:lh.'-dl (1"1 

, .... J l'hl'll,uhh.'III:-dltl'U'.., 
i' 

i' 

' .. 111hlll.1h 11\ ,1:-'., ~', I 

(1"'"llll"·t'I',II'1 

I" 1 \"'''''l'llIhen~-dll) (111'0<, 
I'" 1'''l\k,,~-dI11I1NI 

lv<---l. v'~. r~, ... ., jo.~ ~/Y fl-t"':{'" ,I. 
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SEMI-VOLATILE OI{GANICS: Page Ion 
SW-846 - Method 8270 

SITE/PROJECT: _--"L-,' (~'-.LTL:A,----=O=-9~_ ARCOC #: b 0;:)./ b 3 
LABORATORY: C~1.. LABORATORYREPORT#: CZ'1075y;) 

Calib Calib CCV Melhod 
IS DNA CASH NAME Min RF Inlercepl 

RF RSD 1 R' %D Dlks 

>.05 <20%/0.99 20% 

I A 108-95-2 Phenol 0.80 IVA. V ,/ V if 
I liN 111-44-4 his(2-Chloroelhyl)elher 0.70 v' if J'1., 
I A 95-57-8 2-Chlorophenol 0.80 V- I/ J 
I DN 541-73-1 1.3-Dichlorobenzene 0.60 V c/ 
I BN 106-46-7 I ,4:Dic»'QfQbe~~ri~\:j:4'J;1'h;; ·0 o.S(r.:;.~ .; I :.~ ......•.. I·~,·,:~,~ V,O :'i\.(-, ;~:: .it i~1~~f· .. j:--

I DN 95-50-1 1.2-Dichlorobenzene 0.40 V t/ 
I A 95-48-7 2.Melhylphenol(" -C~,SQJ\ 0.70 V V I 

I DN 108-60-1 bis(2-chloroisopropyl)elher 0,0) V \L :D,l It 

I A 106-4~-5 4'Mclhylphenol 0.60 ( .. /14.. AlA. "L~ NA 
I liN 621-64-7 N·Nilroso·di·n·propylamine 0.50 ,/ \/ V V 
I DN 67-72-1 Uexachloroethane 'if" 0.30 o. V V 

: .. i'", 

.' .'; , .... , . 

.', ." 

2 DN 98-95-3 Nilroben~ne . " .... ~~}/.i';:; ) o.~O I'", 

V ,/ ;0::/ .. ;' 

2 DN 78-59-1 Isophorone 0.40 V / 
2 A 118-7;·; l-Nilrophenol 0.10 V tL 
1 A 105-67-9 lA· Dimelhylphenol 0.20 V ../ 
~ ON 111-'11-1 his(l-ChloroethoxY)ll1elhane 0.30 / V 
~ A I~O·ln-2 1.~·1 )ichlorophenol 0.20 if V 
2 DN 1~1)-1I2·1 1.2.4-Trichlorohenzene 0.20 v' ,/ 
1 ON 'lI-2n·1 Naphlhalene 0.70 ./ \/ 
2 ON )lJfo.~1·X ,.( hlofllanilin~ 0.01 V ~/ 

~ BN 117-6K·3 Ilnachlorobuladicne 0.01 V V 
] A ",·51)· 7 1·( ·hlofll-J-l1lclhylphenol 0.20 if V 

" 

] ON '1I-57-h ?·\klh) Inaphlhalcnc (UO V V 
\ BN 17·~1. , IIc\achloruq dop.:nladiene HOI V J 
~ A KK-llh·~ ~ U,· hichlulIlphcnlll 0.20 V if 

" 

\ .<\ lJ-\.I)';_-I ]..I.~·llichloroph"nlll H]II 
~ V V Y J' 

(OllJlIlellls: (!).M.y ..... !./) pv4 4,."",; c) ... , '4-11L ~,,~ a...cN 5 ~6. 
<6> S.....,1a.. .~ c....(b. ilia ~.~IJ. d.. .... p. or ~l!. S..,.!, ... .-I-'k-J 0" J-1L c.:.oc. 

IUcVIrV\I I) Ill' 

(}) ii) 

LCS MS 
Field 

Eq. Field 
LCS LCSD 

RPD 
MS MSD 

RPD 
[lup 

D1ks D1ks 
TAL 

RI'D 

V V v' MA fIJ/t ttJ~ NA 1IJ4 Alb, V 

..t ~ II 

i.A 'I~r;; \Ii , 1':~';J' :~ ':;: ~l: i' '0· 

~ 

~ if II V 
.. °i";' ," .. ~ , 
; .}'::·i . I " io! , 

.-

--
\/ if V r- - - '-, -

.-

-, -- -. 

,- ,_. - - 1---
V V V - - I- .- --~-

-- _.- - - -- --

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

--- . _- ._- ... ~. -- -- . ----_ .. 
~ ,~ -' \ --~- ,¥ ---_.-'--'-._- --- ---- _ .. 



SEMI-VOLATILE OnGANICS: Page 2 of3 
SW 846 - Method 8270 

SITE/PROJECT: Cc. T A - Oq ARCOC #: 6 OJ /6 :3 
.~~~----------------------

LABORATORY: -----G->ot'-"L"---____ LABORATORY REPORT #: ~ q 0154 ;; 

Calib Calib 
IS BNA CAS II NAME Min RF Inlercepl 

RF RSDI RI 

>.05 <20%/0.99 

3 ON 91-58-7 2-Chloronaphlhalene 0.80 flfA V v' 
J ON 88-74-4 2-Nilroaniline 10 - '- om , v I 
J BN /J1-11-3 Dimelhylphlhalale 0.01 V V 
J BN 208-96-8 Acenaphlhylene 0.90 V J 
3 ON 606-20-2 2,6-Oinilrotoluene 0.20 V V 
3 ON 99-09-2 3-Nilroaniline ( .... _ ) 0.01 V \) 
] BN 83-32-9 Acenaphlhene 0.90 V ~ ~ 
3 A 51-28-5 2,4-Dinilrophenol 0.01 Ii V v 
3 A 100-02-7 4-Nilrophenol 0.01 ;VA V ./. 
J BN 132-64-9 Dibenzofuran 0.80 V ~ 
J BN 121-14-2 2,4-Dinilrotoluene 0.20 V . \/;.,; 
J BN 84-66-2 Dielhylphlhalale 0.01 V V 
J BN 7005-72-3 4-Chlorophenyl-phenylelher 040 V V 
J BN 86-73-7 Fluorene 0.90 V V 
J BN 100-01-6 4-Nilroaniline (p _ ) 0.01 .Y L J 
~ A 534-52-1 4,6-Dinilrn-2-mclh~ Iphenol 001 V V V 
I RN 86-30-6 N-NilrnsodiphclJ) lamine (I, 001 /VA V J 
4 BN 101-55-3 4-Rrolllophcn) I-Jlh~n~ klher 010 v' V 
4 ON 118-74-1 Ilexachiorobenzene 0.10 V \/ 
4 A 87-86-5 Pentachlorophenol 0.05 V ./ 
I IlN 85-01-8 Phenanthrene lUll if \/ 
I BN 120-12-7 Anlhracene 0.70 V V 
I IlN 86-74-8 Carbazole 0111 iliA /VA . 

I liN 84-74-2 Di-n-bulylphlhalalc " 01 V J 
I liN 206-44-0 Fluoranlhcnc 1160 V V --, liN 12<)-00-0 I'yrellc 0(,11 V / , 

liN 85-68-7 BUlylhcllz~ Iphllwlill~ (JOI v' V , 
liN ql-9~-1 3.J' -I )ichlowhcll/ltlillC 001 V V 

, liN 56-55·3 Ilen7o(a)alllhraLcllc II XII ~ V V 
( ollllllt'n~s:<D,MS/MS 0 ~dJrclt......J. ., ....... S,,,te. tt,,,,,, ",""c.t1or .5 Dc>. 
~S""""ft. '') a... E!. '»u ~.'-JJ J.. .... p. or ~ S...1 ..... .-"KJ ('I ... ~ we.., 

ccv 
%/) 

20% 

II 

ll.) 
v 

II 

/VI+-
if 

Melhod 
Blks 

V 

.. 

AlA 
V 

m (!2) 

LCS MS 
Field 

Eq. Field 
LCS LCSD 

RPD 
MS MSD 

RPD 
Oup 

Blks Blks 
TAL 

RPD 

VA- AM N4 ;\,A-4 ..vA AlA / 
\/ 
V 
V 
~ 
V 

..J ./ v V' 
v 

v " v V 
,/ 

v v v V 
V 
V 
V 
/" 

Iv 
V 

V 
if 

V ./ ..I V 
if' -- . 

V - -.---

_. .-- -

- . 
V 

. - - --- --1- _ . ,.-_ .. 1- ._--

V 
1- - .- -- f-- -_. - _.- ---- - - - -- .---~ 

J L L _\L'_ 
:-- - - ,- -_. _ .. --- --.r- -- --- -----.. _.-

.--- - -- -- -- - --- .-1- - -- -~- ._._---

-1 ----- -- -- . - - _ . . -
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SEMI-VOLATILE OItGANICS: Page 3 of3 
SW Rt\6 - Melhod 8270 

S ITE/PR OJ ECT: __ (C r A _--"0"---'1-'---__ A R COC #: __ --'6><--O-=--:;l-"-I-"'-b~J"__=___,_:____:;;;___::_-
LAnORATORY: GEL LA130RATORY REPORT #: _--'-9--''tc...::0c-·7L:.S::...'-I..!-JI!:J.'--__ 

Calib Calib CCV Method 
IS IINA CASH NAME Min RF Intercept 

RF RSO/R' %0 B1ks 
LCS 

>.05 <20%/0.99 20% 

5 BN 218·01·9 Chrysene 0.70 NA if V ,/ t./ 
5 BN 117·81·7 bis(2·Ethylhexyl)phthalate 0.01 ( J ,/ 
6 BN 117·84·0 Oi·n·octylphthalate 0.01 V J 
6 IlN 205·99·2 Benzo(b)nuoranthene 0.70 0./ t/ 
6 IlN 207·08·9 Ilenzo(k)nuoranthene 0.70 V V 
(, IlN 50·32·8 Benzo(a )pyrcne 0.70 v' V 
(, liN 193-39·5 Indeno( I ,2,J·cd)pyrene 0.50 11 J v' 
6 BN 5]·70·] Dibenz(a,h)anlhracene 0.40 J ../ J 
6 BN 191·24·2 Iknzo(g,h,i)perylene 0.50 /VAt J ./ 

AJ 111.1-66-1 11·": IIL~ ... ..IL\~L.'-c. ./; V J 
A bS-l()"-o I\e .... '., iL .t".. .... ~ V V V 

11\ ,J I/~_~,_(, It ....... I A/,"L,ol IVA- V ~ 
iA IV J). ,...,p - (..~~a I ;VA V V 'J ~ 

~urro ale Recover g y Ouiliers 
Sample SMC I SMC2 SMC3 SMC4 SMC :\ SMC6 SMC 7 SMC8 Comments: 

I~ 

(J) [.l) 

LCS MS 
Field 

Eq. Field 
LCSO 

RPD 
MS MSO 

RPO 
Oup 

B1ks B1ks 
TAL 

RP() 

N..+ AM I1IJr filA N1A ill V 
\ t/ 

V-
/' 
\/ 
./ 

V 
V 
../ 

V 

V-

II V 

" I \ 

, 
\ • V' 

N~= e~ Jr 

A .. 
·1'11 -r---
D,.s~- ---

(IJ M.stA>\S!l ptT~,-.J (J .... '" ~-1'1a. .(;" ....... ~IV $D6. 

~ ~"'-1t..:; c... t A. ,vc.. ~ •. e/J tA....". or A! svla ..... 1t-c.J 6_ ~ CDC. 

S~J( I Nill"h~,u~II~·t1, IIINI 
S~J( ~ I'hCllnl-d5 c·" 

SMC 2 2·Fluorobiphen) IIIINI 
SMC 5 2·F1uoropheillll (1\) 

---I--

SMC J. r·lcrJlhenyl·dl~ IBN, 
SMC h: ~ th-I rihrnll1"Jl"~II'" (..\) 

·~S~A--_~: 
CCV Glob} 

I;<~\ 

__ ...... ~4r:·7.212CIIIt.>fl II Illf ..... 

~,"'"'' 
" 

!!VIC fl. 1.3 Dicb'oenbenlcgf-,IJ ,IlN) -.:; t. .. ~()-tJ.I"I't.dL'W/)o!t1o , bi'~ (J-J..ld"d;~,,,,,/~-t~ 
--J.. J, \of -cl;v. ;Vt>p"' ...... o I "' .. J. CLt! "icJO ~ '? ),)';..,. 

IllIcmal Siandani 01111 icrs 

Sample '" I-;,,~a IS I·RI ---A" 
OiJ..~<;LJ.. 

I' I I I ·llod.I"" ,h·II't·II,··.I1 t IIi'. 1 
I" , l'hn',11""'",'-,I'" 011'" 

IS 2·aoea IS2·ln IS .l·:II~;o 

10., ~ N"rhlhalcnc·t1R IIII', 
I"" <hr)senc·dI2(IIN, 

IS J·lt I IS -I-a"·,, IS Htl I" '-:11,';0 

IS:; ·"d"'l'hlhl·II~-,III1. "'" 
IS /, I'rl' "'",'-011 ~ 111''-1 

IS :'·RI Is lI·mea IS h·lt I 

4-lI Q ~~(.. /"C ." .... 1 hi VIC"'C 1110. TL-.~ tAO Ja.~ 
W"C'fe, t~<I:~,~' ' 

r----



1+ o\- ~"'-fI.9.:;,: I'> 

.M. .. lr;~: So" \ 

J<""VI~ -+-./.I s: '170 7 ~ 4."J - cJ ',-0 3,1,)) -07 -.)'1 -II -/3 -/)-r , I "1,, 
II -'7,-1';, -.11, - )J-)~ -,)7 .-,)9 , , , 

IIIGII EXPLOSIVES: 
SW846 Method 8330 

SITE/PROJECT: Cc T A_~O_cL __ ARCOC #: __ 6. 0 L!..~_"!J 
LABORATORY: __ CL~L LABORA"iURY REPORT II: __ j.!10"].s4;l 

Curve 
NAME CAS# Intercept R2 

_99 

IHvlX 2691-41-0 V oJ 
RDX 121-82-4 

1,3,5-Trinitrohcnzene 99-35-4 

1.3-dinitrobenzene 99-65-0 

Nitrobenzene 98-95-3 

Tetryl 479-45-8 

2.4,6-trinitrotolucne 118-96-7 

2 -am illo-4 ,6-d i II ilrotoluene 35572-78-2 

4-3minn-2.6-dinitrotoluene 19-106-51-0 

2,4-dinitrotnlllcne 121-14-2 

2,6-dinillOlOlllcne 606-20-2 
-

2-nitrololucne 88-72-2 

4-nitrolnlucne 99-99-0 

3-nitrollllucnc 99-08-1 • ~ 
P[TN 78-11-5 NA AlA 

Samplt: SI\IC %Rll SMC R I Sample 

1---
~!. \ \ 

\,o-s.?N-
-( onimnallllll 

Slimp!.: C.\S /I HPIl . ~~Ul) Samplc 

~A 
--

---_. 

HIVII \\ I)) IIV 

CCV Method 

%0 Blks 
LCS 

20% lJ 

/ Ii t/ 

.. 
AlA. AlA.. AM 

SMC%REC SMC RT 

CASN RI'D > 25% 

IIg II 

(~',{I (t) 
Field 

LCS MS Eq. Field 
LCSD 

RPD 
MS MSD 

RPD 
Dup 

nlks Blks 
RPD 

20% 20% U 1I 

II -.I V V II ~'i. J 1/ N~ 
v 

, 
O.JJ. 

V -

--
li ~ \ ~ • ~ 

N~ yA, ~ ).//+ AL.A N'1't ,v4 ,7 

...... 

--
---

(' omments: 
cP 

~ 
AI" .f"A s ... !. ...... \-W .,.- ~ 

1\/.:> C::c.I ... (::r- ... ~,·cl" (l .... ~ 
"o~ ~ eV'hlv. .. ~ . 

:ot~ ____ ~ 
f.\,lJ.O~: 

~f/MX. I.v.d .. ~ Q"PO., ~5';1c;,]\.L <.~~ot. !"~lo ... lh 0 4 5<l-f1.1 o',O~,O~Cl7 
O~, 11,-' I '5 ~ f'0s . .....1 ",,;" Ix 7 ~ 1;11,,-~/ \I J." TL.... •• IIVt". raw.' 

.£iL~~ II,n,I'l,l',11,lr,l7,.J ::>'1 ~ Ni) a..J "",II ~ 1"""1.1-,\~ ·'VJ." 

-"">'I-e..-}..u -J,~- bAIT """,J ..t...-k..-".-.,<J. Atl ':'S{CC. rY.L .... t h ~ 
.. in..r IV{) vr ~S'.II. ~ blc.....l: c ...... (. - ~" n, clCA.4. ~~ iv."I.I:r. 

DATE: 



1- ot- ~...."I.l : .~ 

IIIG" EXI'LOSIVES: 
;1. ..... 1;., : *l"~-!l. 

SW846 MethoLl 8330 

SITE/PROJECT: Cc. fA - Oq ARCOC #: Go') 163 
LA nORA TOR Y: 6 i·L------ LA BORA"roiiYlii~POl.c-r-r -#:---::;j"'j,--O-'--S-cc-y,....,;l....----

Curve CCV Method LCS 
NAME CAS# Intercept Rl %D Blks 

LCS LCSD 
RPD 

MS 

.99 20% U 20% 
IIMX 2691-41-0 V t/ 'f J J J 1/ V 
RDX 121-82-4 
1,3,5-T rinitrobenzene 99-35-4 
1,3-dinitrobenzene 99-65-0 
Nitrobenzene 98-95-3 
Tetryl 479-45-8 
2,4,6-trinitrotoluene 118-96-7 
2-amino-4,6-dinitrotoluenc 35572-78-2 

f-

4-amino-2,6-dinitrotolucne 19406-51-0 
2,4-dinitrotoluene 121-14-2 

1-

2.6-dinitrotoluene 606-20-2 
2-nitrotolucne 88-72-2 
~ -nitrotoluc:ne 99-99-0 
3-nitrotoluene 99-08-1 ~ ..lo \ ~ II 
I'ETN 78-11-5 A/A NA AAA N',A j\/'Jt tV/\ Nit .vA 

'iii III pk SMC ~oREr SMC RT Sample 'iMC%REC SMCRT 

, 
Comments: 

Q) S"'1"- U - f ~ 
11'\ 1'\ ! -

I "»)'-'11 
l Onllll11<1l1OI1 

'iampk CAS # RP!) > 25% Sample C,,\S # RP!) > 25% 

-3~ Iqvot -5"1- 0 ./ 
.. 

.. "'~ ~~ II~" 1(lIg'g I '(',III'l'k III"" :gll sall1pk ",I : 11111) , (10001111 1111<'1 II I hllllHlIl I alili. .. IIg II 
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MEMORANDUM 

DATE: October 22, 1999 

TO: File 

FROM: Kenneth Salaz~ 

SUBJECT: Radiological Data Review and Validation 
CCTA-09, ARCOC #602163, Case No. 7215.2201 

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 
method: EPA900.0 (Gross Alpha/Beta). No problems were identified with the data 
package that result in the qualification of data. 

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

Holding Times 

All samples were extracted and analyzed within the prescribed holding times. 

Calibration 

No calibration data were provided. However, the case narrative stated that the 
instrument was properly calibrated. 

Blanks 

No target analytes were detected in the method blanks above the required acceptance 
limits except gross alpha. However, all associated sample results were greater than 
(» 5X the blank concentration. Thus, no data were qualified. 

Matrix Spike (MS) Analysis 

The MS met QC acceptance criteria. 

laboratory Control Sample (lCS) 

The LCS met QC acceptance criteria. 



Replicates 

The replicate analyses met QC acceptance criteria. 

Tracer Recoveries 

No tracers were required for this method. 

Negative Bias 

All results met negative bias QC acceptance criteria. 

Other QC 

No target analytes were detected in the equipment blank (EB) above the required 
acceptance limits except gross alpha/beta. However, all associated sample results 
were> 5X the blank concentrations. Thus, no data were qualified. The field duplicate 
met QC acceptance criteria. No field blank (FB) 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. 



SA;\lPLE FJl'iDI~GS SUMMARY 

Site: C.C.iA - 09 

AR'COC: (;O;llb3 D::la Classitic:llion: o..J. ;~-c. c..l ( EPA 900.0) 
SJmpie 
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Fr:lClion No. An:liysis I Qualiriers Comme:1tS 

I I .. 
I I 

No DCk-\ a. \A. ere- aL,,; ·(' .. cI. 
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I QL M!: cU. \.A..re. So ~~Lr +~ be, ClJ.e.~U.a. --\- e. . 

Sample No./Fraction No. - This value is localed on the Chain of Custody in the ER Sample ld field. 

Analysis - L'se \':llid test methods provided below or if the result applies to an individual anal:-1e within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers - The emry will be taken from the list of \'alid qualifiers and associated comments. If other qualifie:-s 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments - Tnis is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
bec:luse of an unusual circumstance. or additional clarification is warranted. 
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SITE/PROJECT: L c.., A - 0 9 AHCOC II: ('0),,1 G 3 
I,AAORATORY:-~l----~---_~=_I.ABORATORY REPORT II: _990 7 'ilf J.. 

---
METHODS: _~t'A3QQL~ ___ ~ ___________ _ 
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QC Elemenl! Melhod Rep Eq. 
Field 

Field Sample 
Analyle Blks 
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-

II) 
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-
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Gamma Spec - Cs 137 

Gamma Spec- Co6() 

-

Parameter Method Typical Tracer Typical Carrier 

Iso-U Alpha spec U-232 NA 
Iso-Pu Alpha spec Pu-242 NA 
Iso-Th Alpha spcc Th-229 NA 
AII1-24 I Alpha spec Am-242 NA 
Sr-90 Beta Y ingrowth NA 
Ni-63 Beta NA Ni h) IeI' 
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Ha-216 Alpha ~Pc( /3a-l3] or Ra-22S NA 
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SITE/PROJECT: (,(. T.f\.::D cr __ ARCOC II: __ 6_Q;t I b_3~ ___ -=-__ 
I.AnORATORY: _G~L LABORATORY REPORT II: _c:f-'i_O-" ...... S'"-. '1-'CJ'--__ _ 
METIIODS: f'M fOO..!...""Q'---____________________ _ 
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ANALYSIS/ 
VOC 

QC ELEMENT 

I. IIOLDING TIMESI 

V I'RESERV AliON 

2. CALIBRATIONS R:~J 
3. METIIOD BLANKS UI, ~ 
4. MS/MSD U)/~l 

5. LABORATORY 

v' CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES V 
8. INTERNAL SIDS V 
9. TCL COMPOUND 

IDENTIFICATION V 
10. Icr INTERFERENCE 

CIIECK SAMPLE 

II. Icr SERIAL 
DILUTION 

12. CARRIER/CIIEM 
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, (.J - ACCEPTABLE CI CK MARK ( ) 
J - ESTIMATED 
IJ - NOT DETECTED 

SVOC 

vi 

~ 

V 
V 

V 

\/' 

V' 
V 

, 

.. 

V 

DATA VALIDATION SUMMARY: 
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Contract Verification Review (CVR) 

Project leader BYRD 
----------~-----------------

Project Name CCTA-09 ----------------------------- Case No. 7215.2201 

ARICOC No. 602163 Analytical lab GEL SDG No. 9907542 ----------------------------- -----------------------------
In the tables below, mark any information that is misSing or incorrect and give an explanation. 

10 A . R nalYSIS equestan d Ch· f C am 0 d R usto Iy ecor an og-n n onnatlon d d L I I f 
Line Comllete? 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 reguested X 
1.5 Custody records continuous and complete X 
1.6 lab sample number(s) provided and SNl sample number(s) cross referenced X 

and correct 

1.7 Date samples received X 
1.8 Condition upon receipt information Plovided X 

nalyllca a ora ory 20A If ILb t R epo rt 
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 ac analysis and acceptance limits provided (MB, lCS, Replicate) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
2.5 Detection limits provided; pal and MDl(or IDl), MDA and Lc X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in apI>ropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

(if applicable) reported 
2.10 Narrative provided X -----
2.11 TAT met X 
2.12 Hold times met X -----
2.13 Contractual qualifiers I>rovided X -----
2.14 All requested result and TIC (if requested) data provided X 



Contract Verification Review (Continued) 

a a ua Ity va ua IOn 300 t Q n E f 
Item Yes No If no, Sample ID No.lFraction(s) and Analysis 

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X QC FOR EXPLOSIVES ANALYSES REPORTED IN INCORRECT 
requirements? Inorganics and metals reported as ppm (mglliter or mg/Kg)? Tritium reported in UNITS FOR MATRIX (AQUEOUS) 
picocuries per liter with percent moisture for soil samples? Units consistent between QC samples 
and sample data 

3.2 Quantitation limit met for all samples X 

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

b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X RECOVERY FOR TOLUENE-dB BELOW QC LIMITS FOR VOA 
technique SAMPLES "9907542-OB & 9907542-26 

c) Matrix spike recovery data reported and met X RECOVERY FOR 1,1-DCE, BENZENE, TOLUENE & 

CHLOROBENZENE BELOW QC LIMITS FOR 9097542-02MS 

RECOVERY FOR 1,1-DCE BELOW QC LIMITS FOR 9907542-

02MSD 

ANTIMONY BELOW RECOVERY LIMITS FOR 9907542-29MS 

3.4 Precision X RPD FOR 9907542-15DUP & 9907542-29DUP ABOVE 
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples ACCEPTANCE LIMITS FOR GROSS ALPHA 

RPD FOR 9907542-31DUP ABOVE ACCEPTANCE LIMITS FOR 

BETA 

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

3.5 Blank data X CHLOROFORM DETECTED IN VOA METHOD BLANKS 
a) Method or reagent blank data reported and met for all samples 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X SEVERAL ANALYTES DETECTED IN EQUIPMENT BLANKS 

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

3.7 Narrative addresses planchet flaming for gross alpha/beta X 

3.B Narrative included, correct, and complete X ANAL YTICAL CASE NARRATIVE & QC SUMMARY REPORT FOR 

EXPLOSIVES (SOILS) NOT INCLUDED IN DATA PACKAGE 

3.9 Second column confirmation data provided for methods B330 (high explosives) and X 

pesticides/PCBs 



Contract Verification Review (Continued) 

4.0 Calibration and Validation Documentation 
Item Yes No Comments 

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

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

-
c) ICP interference check sample data provided X 

d) ICP serial dilution provided X 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 



Contract Verification Review (Concluded) 

5.0 Problem Resolution 

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

Sample/Fraction No. Analysis Problems/Comments/R esolutions 

9907542-17 SVOC FIRST PAGE OF REPORT MISSING (BETWEEN PG. 452 & 453) 

ALL SOILS HE ANALYTICAL CASE NARRATIVE OMITTED 

QC METALS BOTTOM OF PAGE 544 ILLEGIBLE 

QC HE QC FOR AQUEOUS SAMPLES REPORTED liN INCORRECT UNITS FOR MATRIX 

Were deficiencies unresolved? iij(yes ONo 

Based on the review, this data package is complete. o Yes IllNo 

If no, provide: nonconformance report or correction request number ___ :..21'-'6<::03'--__ and date correction request was submitted: 8-26-99 

" 
Reviewed by: vJ, to j) q ./'\"-,JcA.Il) Date: 8-26-99 Closed by: L.A.),. Po Q Q ..... Col o..-Date: 9, g . <] 9 
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Internal Lab U l"1 ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE _1_ or -L-

Batch No g ~ I -I. T" SARIWR No (Call 284-5514 for ARCOC snd Ssmple Numbers.) A R/COc-1 

Depl. NoJMall Stop: i,t~" I lo~e-c--2> ____ _ O S· I Shl "" ...--15 "'11:"1/1') \}~J~ COnlradNo.:I1f·ZJfi'oA I Parameter & Method Requested I 
~ta amp as pp ... ~: -""'""~ 2Z--'..-~-t.' -.... -- Case No.: ltJ( Itt>k1O T---...--r---r--.--.--.--i---.--..---.J 

:.: carr1er~:~;.~~;~~-Pt~~_.~_.~~_-~ __ ~ SMOAu6~AD~" , I I I I I I I J I 'rojecVTask Manager: gy~ I ftloJL£fI CH 
Project Name: ~,-~-,d'\=:;....:.. ____ _ 

Rccord Center Code: §!:LJl J'!1 D1 I-<}'A:..:..;.r..(_._ 
Logbook ReI No: .-€/l. D~_(,--___ _ 

Servl~e Order No.: _ c(t?G,~e __________ . __ 
Location Tech Area ______ _ 
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Lab 
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ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE ~OF~ 

IlUH:OUIJ%·9GI CONTINUATION FORM •• 111 ... t IO·~1, '.1" AR/coc-1 
I Parameter & Method Requested I , I I , I I , I 

rojecl Name: CCTA.-::p~_ ProjecllTask Manager: . (,'1(lP / ~1I~r.I~~ - Case No.: UJf'. :Z~tOO ~ :J 

_ocation ~ '+ 
Tech Area Reference LOV (available at SMO) 

~ ~ ..: ci -;{(;/f1 f3rz.. $i'ffi" 4 CI u. Z Container c ~ c .E 0 ~ \I\. 
Building Room 'c ~ f~t'- 'f "c.., a;::~ a VI ~ \lJ \l c .£: in -uo 

Cia m ii. o.CD.£: f ":> ~ Lab 
Sample No, • Fraction ER Sample 10 or a: Oatemme Sample 

v(!~~e 
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SWMU 9: RISK SCREENING ASSESSMENT REPORT 

I. Site Description and History 

Solid Waste Management Unit (SWMU) 9, Burial Site/Open Dump at Sandia National 
Laboratories/New Mexico (SNUNM), covers 1.86 acres of land that is owned by Kirtland Air 
Force Base (KAFB) and leased to the U.S. Department of Energy (DOE). The site is located 
about 1,800 feet east of the Schoolhouse Building (SWMU 61 C), where an unnamed dirt road 
that branches off to the north from Demolition Range Road crosses an arroyo. SWMU 9 forms 
the southwestern corner of the adjacent SWMU 61A and encompasses features on the north 
and south arroyo banks. The elevation of the site is 5,845 feet above mean sea level. 

Environmental concern about SWMU 9 is based upon the various debris types that were 
dumped, burned, and buried at the site between approximately 1967 and 1971. The debris is 
reported to have come from various undocumented activities in the local area. The initial 
Comprehensive Environmental Assessment and Response Program site survey in the 
mid-1980s, identified three mounds where debris was thought to have been buried. 
Subsequent investigation disclosed that debris was only actually buried in the largest mound 
(Mound 1.) Mound 2 was discovered to be an isolated pile of debris (i.e., no additional buried 
debris was found at the location), whereas Mound 3 consisted simply of debris scattered on a 
terrace deposit. Beginning in 1995 voluntary corrective measures (VCM) were conducted to 
survey and remove radioactive materials (depleted uranium [DU] fragments) from the surface of 
SWMU 9 and the adjacent SWMU 61 A. Between 1996 and 1999 a second VCM was 
conducted to excavate, survey, and remove materials from the largest debris burial mound 
(Mound 1) at SWMU 9. Debris materials from Mounds 2 and 3 were also surveyed and 
removed during this VCM. 

Debris excavated from Mound 1 included shrapnel-riddled and blasted galvanized sheet metal 
forms and sheets, steel plates, iron beams, shipping containers, empty 55-gallon drums, 
weapons transport racks, construction rubble (cinder blocks, concrete blocks, glazed tiles, 
plumbing pipes, approximately 0.5 gallon of Transite tile pieces), plastic wrappers for C-4 high 
explosive (HE) charges, burned wood and paper, wiring, unexploded ordnance (3 and 5-inch 
diameter artillery shells), spent fuze lines, paper, broken glass, and various beverage 
containers. Scattered pockets of radioactive materials (schoepite [DU], and DU-contaminated 
debris) were found in Mound 1 and in another shallow burial pit just east of Mound 1. Debris at 
Mound 2 consisted of a tangled mass of barbed wire, empty paint cans, ceramic electrical 
insulators, mortar shell storage cases, a military bomb rack, vehicle parts, a shrapnel-riddled 
iron plate, pieces of wood and metal, and building rubble (cinder blocks, glazed masonry tiles.) 
Debris at Mound 3 consisted of wooden crate remnants, empty paint cans, expended smoke 
grenades, an empty 55-gallon drum containing a grate that appeared to have been used as a 
grill, and other miscellaneous solid waste. 

The annual precipitation for the area, as measured at the Albuquerque International Sunport, 
is 8.1 inches. The closest perennial water source, Coyote Springs, is located approximately 
4,000 feet north of the site. Cattail and Homestead Springs, located about 2,000 feet north of 
the site are not perennial. During most rainfall events, rainfall quickly infiltrates the soil at 
SWMU 9. However, virtually all of the moisture subsequently undergoes evapotranspiration. 
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The estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the 
annual rainfall (NOAA 1990). 

SWMU 9 is on an unnamed arroyo that is a tributary to Arroyo del Coyote. The unnamed 
arroyo drains a small watershed with headwaters in the western face of the Manzanita 
Mountains and joins Arroyo del Coyote about 3,800 feet west of the site. SWMU 9 lies on the 
Arroyo del Coyote alluvial fan that is composed of Pleistocene-age fine- to coarse-grained 
poorly to moderately sorted sediments ranging in size from small clay particles to boulders. 
These deposits contain relatively impermeable carbonate-rich soil horizons and impermeable 
carbonate-cemented horizons that inhibit vertical groundwater flow. Based upon the well record 
for the Schoolhouse Mesa Well, located approximately 1,800 feet west of SWMU 9, the alluvial 
fan deposits are less than 100 feet thick and unconformably overlie the Madera Formation. The 
Madera Formation consists of predominantly clastic limestone that contains fossiliferous, cherty 
limestone units with some interbedded shale, siltstone, sandstone, and pebble conglomerate. 
SWMU 9 is bounded on the west by the Coyote Fault that probably influences groundwater 
pathways from the Manzanita Mountains to the alluvium. The Schoolhouse Well is completed 
in the Madera Formation and the depth to groundwater is approximately 95 feet below ground 
surface (bgs). Groundwater recharge is likely from precipitation in the Manzanita Mountains 
infiltrating through fractured bedrock. There are no water supply wells in this area of KAFB. 

Principal vegetation at SWMU 9 consists of desert grassland flora common to the area 
including grasses, juniper, yucca, and cacti. Soil at the site has been identified as Tesajo-Millet 
stony sandy loams. For purposes of defining the background levels of metals and radionuclides 
in soils, this soil has been included as part of the Coyote Test Field Supergroup. Slope angles 
vary from low «1 O-percent) over most of the site to high (>30-percent) on the arroyo walls and 
as a result the runoff potential ranges from slow to rapid. A surface-water site assessment 
showed a high erosion potential in the area of Mound 1 excavation, as a result of the high slope 
angle. Following the completion of all investigation activities, the excavation area will be 
regraded and vegetated to minimize possible runoff and erosion impacts. 

II. Data Quality Objectives 

The original Data Ouality Objectives (DOOs) presented in the Operable Unit (OU) 1334 Work 
Plan as modified by subsequent Notice of Deficiency and Request for Supplemental Information 
comments identify the site-specific confirmatory sampling locations, sample depths, sampling 
procedures, and analytical requirements. The DOOs outlined the quality assurance (OA)/ 
quality control (OC) requirements necessary for producing definitive analytical data suitable 
for risk-assessment purposes. However, following the 1996 RFI sampling and the VCM at 
Mound 1, the confirmatory sampling conducted at SWMU 9 was modified to: 

• Characterize site soils for background metal and radionuclide concentrations; 

• Characterize the nature and extent of possible contaminants of concern (COCs) in 
the arroyo channel sediment; 

• Determine the lateral and vertical extent of Mound 1 and characterize the nature 
and extent of possible COCs; 
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• Characterize the nature and extent of any residual COCs in the VCM excavations 
at Mound 1 and the newly discovered burial pit; 

• Characterize the nature and extent of any residual COCs in the excavated soil 
(VCM soil piles) for later onsite redeposition; 

• Characterize the nature and extent of possible COCs in soil underlying Mounds 2 
and 3. 

• Provide analytical data of sufficient quality to support risk screening assessments. 

Table 1 summarizes the rationale for the sampling pattern design. The source for potential 
COCs at SWMU 9 was the debris buried in Mound 1, debris in the newly discovered burial pit, 
and materials dumped at Mound 2 in the.arroyo channel. The VCM activities removed 14, 
55-gallon drums of mixed waste, approximately 40 cubic yards of scrap metal, and 520 cubic 
yards of soil and debris. 

Following the conclUsion of the VCM excavation, a series of confirmatory soil samples were 
collected from under the southern end of Mound 1 (where the debris was buried), from the 
burial pit, from the soil mounds, from under Mound 3, and from the arroyo channel downstream 
of Mound 3 (Table 2.) The confirmatory soil samples were collected from 18 locations in the 
Mound 1 VCM excavation, from 3 locations in the burial pit, from 26 soil pile locations (2 per soil 
pile), from 1 location under Mound 3, and from 3 locations in the arroyo channel. The Mound 1 
and burial pit samples were identified CCTA-09-GR-030 through CCTA-09-GR-050. The 
Mound 3 sample was identified CCTA-09-GR-029. The arroyo sediment samples were 
identified CCTA-09-GR-007 through CTA-09-GR-009. Except for the Mound 3 sample, all of 
the samples were from the surface (0- to 0.5-foot depth) and near-surface (0.5- to 1.0-foot 
depth) and were collected using a hand trowel. The Mound 3 sample was from the depth of 3.0 
to 3.5 feet bgs at the base of the exploratory trench excavated in 1996. The soil piles were 
sampled by collecting one sample from the north and south sides of the pile using a hand 
trowel. These samples were identified CCTA-09-VCM-Pile 1-N through CCTA-09-VCM-Pile 
13-S. The soil samples were collected using the sampling procedures detailed in SNUNM field 
operating procedures. 

Table 2 summarizes the analytical methods and data quality requirements necessary to 
(1) adequately characterize hazardous waste or hazardous constituents associated with the 
materials buried on site and (2) to support risk screening assessments. 

The SWMU 9 confirmatory soil samples were analyzed for all COCs: for radionuclides (using 
gamma spectroscopy, isotopic uranium and thorium, gross alpha and gross beta, and tritium), 
for Target Analyte List (TAL) metals plus total uranium, for volatile organic compounds (VOCs), 
for semivolatile organic compounds (SVOCs), and for HE compounds. The samples were 
analyzed by three analytical laboratories: Core Laboratories Inc., General Engineering 
Laboratories, Inc. (GEUEPI), and the on-site SNUNM Radiation Protection Sample Diagnostic 
(RPSD) Laboratory. Gamma spectroscopy analyses were performed on a majority of the 
samples. Isotopic uranium and thorium and tritium analyses were only performed on the soil 
pile samples. Gross alpha and gross beta were not performed on the soil pile samples. 
Table 3 lists the analytical methods and some of the data quality requirements. 
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Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

SWMU9 Number of 
Sampling Potential Sampling 

Areas cae Source Locations 
Site-specific Not applicable 6 
and arroyo 
sediment 
background 

Arroyo Materials 3 
sediment dumped in 

arroyo and 
mounds 

Mound 1 Buried debris 9 
materials 

Mound 1 VCM Buried debris 18 
excavation materials 

Burial Pit Buried debris 3 
materials 

Soil piles from Buried debris 26 
VCM materials 
excavation 

Mound 2 Buried debris 1 
materials 

Mound 3 Buried debris 1 
materials 

COC = Contaminant of concern. 
SWMU = Solid Waste Management Unit. 
VCM = Voluntary Corrective Measure. 
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Sampling Location 
Sample Density Rationale 

Surface and near- Sample locations selected in 
surface samples western portion of site and 
collected from each upstream of mounds in 
judgmental soil and arroyo channel where 
arroyo sediment activities are not believed to 
sample location have had an im~act 
Surface and near- Sample locations selected 
surface samples downstream of Mound 3 to 
collected from 3 arroyo determine nature and extent 
channel locations at of potential COCs released 
approximately 100-foot to arroyo channel sediment 
depth intervals 
Three trenches were Sample locations to 
excavated and 9 determine the nature and 
locations were extent of potential COCs in 
sampled to mound materials and 
characterize the possible release to 
mound materials and underlying soil 
underlying soil. 
Surface and near- Sample locations to confirm 
surface samples that no significant levels of 
collected from within COCs remain where the 
the excavation southern end of the mound 

was excavated 
Surface and near- Sample locations to confirm 
surface samples that no significant levels of 
collected from 3 COGs remain in the 
judgmental locations excavation 
across the excavation 
Two locations on each Sample locations to confirm 
of the 13 mounds that no significant levels of 

COCs remain in the 
excavated soil 

Soil sample collected Sample locations to 
from beneath mound determine nature and extent 
contact with native soil of potential COGs in 

underlying soil 
Soil sample collected Sample locations to 
from beneath mound determine nature and extent 
contact with native soil of potential COCs in 

underlying soil 
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Table 2 
Number of Confirmatory Soil Samples Collected During the SWMU 9 RFI, VCM, and Soil Pile Sampling 

Radionuclides 
Number Isotopic 

of Gamma Gamma Uraniuml 
Sample Type

a 
Sall!ples Spectroscopy Spectroscopy Thorium 

Confirmatory 75 27 49 26 
Duplicates 7 - 5 
Equipment Blanks 3 1 2 
VOC Trip Blanks 4 -
Total Samples 84 28 28 26 
Analytical Laboratory - Core RPSD Core 

"Includes no site-specific background samples. 
Core = Core Laboratories. 
GEUEPI = General Engineering Laboratories Inc. 
HE = High explos;ve(s). 
RFI RCRA Facility Investigation. 
RPSD Radiation Protection Sample DiagnostiC Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TAL = Target Analyte List. 
VCM = Voluntary Corrective Measure. 
VOC = Volatile organic compound. 

= Information not available. 

TAL 
Gross Metals 
Alpha plus 

Gross Beta Tritium Uranium VOCs SVOCs 
54 32 75 69 69 
5 2 5 5 4 
2 1 3 3 3 

4 
61 35 83 81 76 

GEUEPI Core, Core, Core, Core, 
GEUEPI GEUEPI GEUEPI GEUEPI 

HE 
82 
7 
3 

92 
Core, 

GEUEPI 

0 
-..l 
"-
N 
V1 

25 
0 
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Table 3 
Summary of Data Quality Requirements 

Data Quality Core Laboratories, Inc., SNUNM RPSD 
Analytical Re~uirement Level and GEUEPI Laboratory 
Gamma spectroscopy Definitive 27 Not analyzed 
EPA Method 901.1· 
Gamma spectroscopy Definitive Not applicable 49 
EPA Method 901.1 • 
Isotopic uranium and Definitive 26 Not analyzed 
isotopic thorium 
HASL-300 
Gross alpha/beta Definitive 54 Not analyzed 
EPA Method 900.0· 
Tritium Definitive 32 Not analyzed 
EPA Method 906.0· 
TAL metals plus uranium Definitive 75 Not analyzed 
EPA Method 6010/7000· 
VOCs Definitive 69 Not analyzed 
EPA Method 8260A· 
SVOCs Definitive 69 Not analyzed 
EPA Method 8270· 
HE Compounds Definitive 75 Not analyzed 
EPA Method 8330· 

Note: The number of samples does not include QNQC samples such as duplicates, trip blanks and 
equipment blanks. 
·EPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
GEUEPI = General Engineering Laboratories Inc. 
HASL = Health and Safety Laboratory, NY. 
HE = High explosive(s). 
QA = Quality assurance. 
QC = Quality control. 
RPSD = Radiation Protection Sample Diagnostic Laboratory. 
SNUNM = Sandia National Laboratories/New Mexico. 
SVOC = Semivolatile organic compound. 
TAL = Target Analyte List. 
VOC = Volatile organic compound. 
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Fourteen QA/OC sample were collected during the confirmatory sampling effort according to 
the Environmental Restoration (ER) Project QA Project Plan. The OA/OC samples consisted of 
seven duplicates, three equipment blanks, and four trip blanks. For sampling in the VCM and 
burial pit excavations, duplicate soil samples were collected at 10 percent of the sampling 
locations. Equipment wash (aqueous rinsate) blanks were prepared during the sampling day. 
Trip blanks accompanied the soil samples requiring VOC analyses. No significant OA/OC 
problems were identified in the OA/OC samples. 

All of the sample results were verified/validated by SNUNM. The off-site laboratory results 
from Core Laboratories and GEUEPI were reviewed against "Data Validation Procedure for 
Chemical and Radiochemical Data" SNUNM ER Project Administrative Operating Procedure 
00-03, Rev. 0 (SNUNM December 1999). The data validation reports are presented in 
Annex D. The gamma spectroscopy data from the SNUNM RPSD laboratory were reviewed 
against "Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No.2. The 
RPSD verification/validation reports are presented along with the gamma spectroscopy results 
in Annex D. The reviews confirmed that the analytical data from the three analytical 
laboratories are acceptable for use in the NFA proposal. Therefore, the DOOs have been 
fulfilled. 

III. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 9 was 
based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival research, soil sampling, aerial 
photographs, radiological surveys and VCM excavation. The DOOs contained in the OU 1334 
Work Plan and modified by subsequent regulatory comments, 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 9 which is presented in 
Section 10.5 of the associated NFA proposal. The quality of the data specifically used to 
determine the nature, migration rate, and extent of contamination are described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at SWMU 9 
was evaluated using laboratory analyses of the soil samples (Section V). The analytical 
requirements included analyses for radionuclides; TAL metals plus uranium, VOC, SVOCs, and 
HE compounds. The analyses characterized any potential contaminants remaining after the 
VCM excavation. The analytes and methods listed in Tables 2 and 3 are appropriate to 
characterize the COCs and any potential degradation products at SWMU 9. 
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111.3 Rate of Contaminant Migration 

SWMU 9 is an inactive site that has recently been remediated, and therefore all primary 
sources of COCs have been eliminated. As a result, only secondary sources of COCs 
potentially remain in the soil in the form of adsorbed COCs (radionuclides, metals, VOCs, 
SVOCs, and HE compounds). The rate of COC migration from surficial soils is therefore 
dependent predominantly on precipitation and occasional surface-water flow as described in 
Section V. Data available from numerous SNUNM monitoring programs for air, water, and 
radionuclides; various biological surveys; and meteorological monitoring are adequate to 
characterize the rate of COC migration at SWMU 9. 

111.4 Extent of Contamination 

Surface and near-surface confirmatory soil samples were collected from the excavation areas 
at Mound 1 and the burial pit, the soil piles, arroyo channel, and Mound 3 to assess the 
effectiveness of the VCM remediation. The confirmatory soil samples were collected using the 
sampling strategy in Table 1 after all visible debris was excavated from the Mound 1 and burial 
pit locations and surface radiation readings were less than 1.3 times background. 

The confirmatory soil samples were collected from the upper one-foot of the excavated areas. 
Sampling at a more extensive variety of depths was not a significant concern at SWMU 9 
because the VCM goals were satisfied. Furthermore, the vertical rate of contamination 
migration was expected to be low for SWMU 9 because the low precipitation, high 
evapotranspiration, impermeable layers in vadose zone soils, and the relative low solubility of 
the majority of COCs. Therefore, the confirmatory soil samples are considered to be 
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 9. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities were used to identify potential COCs. The SWMU 9 
NFA proposal describes the identification of COCs and the sampling that was conducted in 
order to determine the concentration levels of those COCs across the site. Generally, COCs 
evaluated in this risk assessment include all detected organics and all radiological and inorganic 
COCs for which samples were analyzed. If a detected concentration of an organic compound 
was too high (Le., exceeded the detection level) it could possibly cause an adverse effect to 
human health or the environment, and therefore, the compound was retained. Nondetect 
organics not included in this assessment were determined to have sufficiently low detection 
limits to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation used only the maximum concentration 
value of each COC found for the entire site. The SNUNM maximum background concentration 
for metals and radionuclides (Dinwiddie September 1997) was selected to provide the 
background screening listed in Tables 4 and 5. 
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Table 4 
Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 9 with Comparison to the Associated 

SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
SNLlNM Concentration Less Than Log Kow 

Bioaccumulator?b Maximum Background or Equal to the Applicable BCF (for 
Concentration Concentration SNLlNM Background (maximum organic (BCF >40, log 

COC Name jm~/kgl {mg/kgt Screening Value? aquatic) COCs) Kow>4) 

Antimony 1.91 J 3.9 Yes 16,OOOc NA Yes 
Arsenic 4.89 5.6 Yes 44d NA Yes 
Barium 209 J 130 No 170" NA Yes 
Beryllium 0.653 0.65 No 19

d NA No 
Cadmium 2.78 <1 No 64d NA Yes 
Chromium 28.4 12.8 No 16d NA No 
Cobalt 8.61 5.2 No 10,000' NA Yes 
Copper 536 J 15.4 No 6

d NA No 
Lead 126 11.8 No 49

d 
NA Yes 

Manganese 409 831 Yes 100,000' NA Yes 
Mercur~ 2.09 <0.1 No 5500d NA Yes 
Nickel 14.9 11.5 No 47d NA Yes 
Selenium 1.08 <1 No 800

c 
NA Yes 

Silver 0.458 J <1 Unknown 0.5
d 

NA No 
Thallium 0.111 9 <1.1 Unknown 119

d 
NA Yes 

Uranium 19.5 J 2.3 No 20e NA No 
Vanadium 24.6 20.4 No 30008 NA Yes 
Zinc 354 62 No 47d 

NA Yes 
Acetone 0.013 J NA NA 0.69h -0.24h No 
2-amino-4,6-dinitrotoluene 3.68 NA NA 3.76' 1.94' No 
4-amino-2,6-dinitrotoluene 2.29 NA NA 3.76' 1.94"/ No 
Anthracene 1.1 NA NA 917d 4.45

d 
Yes 

Benzo( a1Qyrene 0.12 J NA NA 3000d 6.04d Yes 
Benzo(ghi)perylene 0.13J NA NA 58,884

k 
6.58

k 
Yes 

Chloroform 0.00097 J NA NA 10.3S
h 

1.92
k 

No 

Refer to footnotes at end of table. 



...... 
o 

Table 4 (Continued) 
Nonradiological COCs for Human Health Risk Assessment at SWMU 9 with Comparison to the Associated 

SNLlNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
SNUNM Concentration Less Than 

Maximum Background or Equal to the Applicable BCF 
Concentration Concentration SNUNM Background (maximum 

COC Name (mg/kg) (mg/kg)a Screening Value? aquatic) 

Chrysene 0.12J NA NA 18,000k 

2 ,4-din itrotoluene 0.44 NA NA 204k 

2,6-dinitrotoluene 0.16 NA NA S,22Sk 

Ethylbenzene 0.00052 J NA NA 15.51 

HMX 6.2 J NA NA O.4gm 

Methylene chloride 0.044 NA NA Sh 

Pentachlorophenol 0.28J NA NA 7760 

RDX 26J NA NA 9P 

Toluene 0.0028 NA NA 10.7d 

Trichloroethene 0.000S8J NA NA 10.6d 

1,3,5-trinitrobenzene 0.67 NA NA 23k 

2,4,6-trinitrotoluene 18 NA NA 453q 

Xylene 0.0061 NA NA 23.4h 

Note: Bold indicates the COCs that failed the background screening procedure and/or are bioaccumulators. 
aFrom Dinwiddie (September 1997) CTF Soils. 
bNMED (March 1998). 
cCaliahan et al. (1979). 
dYanicak (March 1997). 
eNeumann (1976). 
'vanderploeg et al. (1975). 
9Parameter was nondetect. Concentration is 0.5 of detection limit. 
hHoward (1990). 
ITalmage (1996). 
iAssumed to be equivalent to the log Kow for 2-amino-4,6-dinitrotoluene. 
kMicromedex, Inc (1998). 
IHoward (1989). 

Log Kow 
Bioaccumulator?b (for 

organic (BCF >40, log Kow 
COCs) >4) 

S.91k Yes 
1.98k Yes 
1.72k Yes 
3.15

1 
No 

0.26" No 
1.2Sh No 
S.Ogk Yes 
0.87k 

No 
2.6gd No 
2.29d No 
1.1k No 
1.6k Yes 
1.Sk No 
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Table 4 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at SWMU 9 with Comparison to the Associated 

SNUNM Background Screening Value, BCF, and Log Kow 

mFrom Rosenblatt et al. (1991). 
nMaxwell and Opresko (1996). 
°Howard (1991). 
PTalmage et al. (1996). 
qTalmage and Opresko (1995). 
'U.S. Geological Survey (USGS) 1984. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
CTF = Coyote Test Field. 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
J = Estimated concentration. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NMED = New Mexico Environment Department. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 
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Table 5 
Radiological COCs for Human Health and Ecological Risk Assessment at SWMU 9 with Comparison to the Associated 

SNLlNM Background Screening Value and BCF 

Is Maximum COC 
SNUNM Concentration Less Than 

Maximum Background or Equal to the Applicable 
Concentration Concentration SNUNM Background BCF 

COC Name (pCi/g) (pCi/gt Screening Value? (maximum aquatic) 
H-3 721 (pCilL) None No 
Cs-137 0.8 0.079 No 
Co-60 1.1 None No 
Th-232 1.95 1.01 No 
U-234 2.51 1.6 No 
U-235 0.36 0.18 No 
U-238 5.84 1.4 No 

Note: Bold indicates COCs that failed the background screening procedure and/or are bioaccumulators. 
aFrom Dinwiddie (September 1997). Canyons Background. 
bNMED (March 1998). 
cFrom Whicker and Schultz (1992). 
dFrom Baker and Soldat (1992). 
eYanicak (March 1997). 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
NA = Not applicable. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

NA 
3000

c 

1000d 

3000
d 

900d 

900
d 

900
d 

Bioaccumulator?b 
(BCF >40) 

NA 
Yes 
Yes 
Noe 

Yes 
Yes 
Yes 
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Human health nonradiological COCs were also compared to SNUNM proposed Subpart S 
action levels, if applicable (IT July 1994). 

Nonradiological inorganics that are essential nutrients such as iron, magnesium, calcium, 
potassium, and sodium were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs were evaluated. The nonradiological COCs evaluated 
included both inorganic and organic compounds. 

Table 4 lists nonradiological COCs for the human health and ecological risk assessment at 
SWMU 9. Table 5 lists radiological COCs for the human health and ecological risk assessment. 
All tables show the associated SNUNM maximum background concentration values (Dinwiddie 
September 1997). Sections VIA, VI\'2 and VI\.3 discuss Tables 4 and 5. 

v. Fate and Transport 

The primary release of COCs at SWMU 9 was to the surface and subsurface soil as a result of 
past dumping and burial of waste materials along a natural arroyo channel. Subsequent VCMs 
have removed the primary source materials (debris) leaving residual COCs in soil as a 
secondary source. Under the current conditions, wind, water, and biota are potential natural 
mechanisms of COC transport from the site. Because the site is located in an area of open 
grassland vegetation, wind erosion is a potentially significant transport mechanism from the site 
for COCs in surface soil; however, the effect of the wind may be moderated by the topographic 
relief of the arroyo channel. 

Water at SWMU 9 is received as precipitation (approximately 8.1 inches of rain or snow 
annually), which will either evaporate at or near the point of contact, infiltrate into the soil, or 
form runoff. Runoff can carry surface soil particles with adsorbed COCs. The distance of 
transport will depend upon the size of the particle and the velocity of the water. Surface flow in 
the arroyo from upstream precipitation runoff is a more Significant potential transport 
mechanism at SWMU 9 than on-site precipitation runoff. The arroyo at this site is a tributary of 
Arroyo del Coyote, approximately 3,800 feet to the north of SWMU 9. 

Infiltration of precipitation is rapid due to the coarse nature of the soil. Water that infiltrates into 
the soil/sediment at this site can leach COCs into the subsurface soil. However, the depth of 
percolation is limited by the carbonate-rich, lower soil horizons. Approximately 95 to 99 percent 
of the annual precipitation is lost to evapotranspiration in this area (NOAA 1990). Because 
groundwater at this site is approximately 95 feet bgs, the potential for COCs to reach 
groundwater through the unsaturated zone above the water table is very small. 

Plant roots can take up COCs that are in the soil. These COCs can then be transported to the 
above-ground tissues with the xylem stream. Above-ground tissues can also take up 
constituents from direct contact with dust particles. Volatilized COCs can be taken up by plants 
directly from the air; however, volatile COCs within the plant tissues can also be lost to the air. 
OrganiC COCs in plant tissues can be metabolized or can undergo other types of 
biotransformations. Those that remain in the tissue can be consumed by herbivores or 
eventually be returned to the soil as litter. Above-ground litter can be transported by wind and 
water until it is decomposed. Constituents in plant tissues that are consumed by herbivores can 
be absorbed or be returned to the soil in feces (at the site or possibly transported from the site 
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in the herbivore). GOGs that are absorbed can be held in tissues, biotransformed, or later 
excreted. The herbivore can be eaten by a primary carnivore or scavenger and the 
constituents still held in the tissues will repeat the potential fates of excretion, transformation, or 
eventual consumption by higher predators, scavengers, and decomposers. The potential for 
transport of the constituents within the food chain depends upon the mobility of the species that 
comprise the food chain and the potential for the constituent to be transferred across the links 
in the food chain. 

Degradation of GOGs at SWMU 9 can result from biotic or abiotic processes. GOGs that are 
inorganic and elemental in form are not considered to be degradable. Radiological GOGs, 
however, undergo decay to stable isotopes or radioactive daughter elements. Other 
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 seleno
amino acids in plants). Degradation processes for organic GOGs can include photolysis, 
hydrolysis, and biotransformation. Photolysis requires light and, therefore, takes place in the 
air, at the ground surface, or in surface water. Hydrolysis includes chemical transformations in 
water, and can occur in the soil solution. Biotransformation (i.e., transformation due to plants, 
animals, and microorganisms) can occur; however, biological activity may be limited by the 
aridity of the environment at this site. 

Table 6 summarizes the fate and transport processes that can occur at SWMU 9. GOGs at this 
site include both inorganics (metals and radionuclides) and organics in soil. Because of the 
open vegetative cover at this site, the potential for transport of GOGs by wind is moderate. 
Because the site is within an arroyo channel, the potential for transport by surface-water runoff 
is high. Significant leaching of GOGs into the subsurface soil is unlikely and leaching to the 
groundwater at this site is highly unlikely. For inorganic GOGs, the potential for degradation is 
low and the potential for uptake into the food chain is considered low because of the terrestrial 
nature of the habitat and the arid climate. Degradation and/or biotransformation of organics 
and their loss by volatilization may be significant. 2,4,6-trinitrotoluene (TNT) is degraded in the 
environment by photolysis and hydrolysis and is readily metabolized by animals and plants if 
absorbed (Talmage and Opresko 1995, Talmage et al. 1996). Octahydro-1,3,5,7-tetranitro-
1 ,3,5,7-tetrazocine (HMX) and hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine (RDX) can persist in 
soil and can leach into the subsurface soil with percolation (Maxwell and Opresko 1996; 
Talmage et al. 1996). RDX can be taken up by plant roots and sequestered in aboveground 
tissues (Talmage et al. 1996). Both HMX and RDX are readily metabolized and excreted by 
animals, making the potential for food chain uptake of these GOGs low. The potential for 
degradation and/or biotransformation of the other organic GOGs is low to moderate. Some 
organics may be lost through volatization. The potential for uptake into the food chain by 
organic GOGs at SWMU 9 is considered low to moderate because of the terrestrial nature of 
the habitat and the arid climate. Decay of radiological GOGs is insignificant because of their 
long half lives. 
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Table 6 
Summary of Fate and Transport at SWMU 9 

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

Low to moderate (organics) 

SWMU = Solid Waste Management Unit. 

VI. Human Health Risk Screening Assessment 

VI.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 GOGs, 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 GOGs. 

Step 3. The potential intake of these GOGs 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 of the GOG 
to an SNUNM maximum background screening value. GOGs that are not eliminated 
during the first screening procedure are subjected to a second screening procedure that 
compares the maximum concentration of the COG to the SNUNM proposed Subpart S 
action level. 

Step 4. Toxicological parameters are identified and referenced for COGs that were not eliminated 
durin~ the screening steps. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COGs, 
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 U.S. Environmental 
Protection Agency (EPA) and the DOE to determine whether further evaluation, and 
potential site cleanup, is required. Nonradiological COG risk values are also compared to 
background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are discussed. 
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VI.2 Step 1. Site Data 

Section I provides the description and history for SWMU 9. Section II presents DOOs. 
Section III discusses the determination of the nature, rate, and extent of contamination. 

VI.3 Step 2. Pathway Identification 

07/25/00 

SWMU 9 has been designated a future land use scenario of industrial (DOE and USAF March 
1996) (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 nonradiological eoes and direct gamma 
exposure for the radiological eoes. The inhalation pathway for both nonradiological and 
radiological eoes is included because of the potential to inhale dust and volatiles. Soil 
ingestion is included for the radiological eoes as well. No water pathways to the groundwater 
are considered. Depth to groundwater at SWMU 9 is approximately 95 feet bgs. Because of 
the lack of surface water or other significant mechanisms for dermal contact, the dermal 
exposure pathway is considered not to be significant. 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 and volatiles) 
Plant uptake (residential only) Plant uptake (residential only) 

Direct gamma 

VIA Step 3. eoe Screening Procedures 

Step 3 is discussed in this section and includes two screening procedures. The first compares 
the maximum eoe concentration to the background screening level. The second compares 
maximum eoe concentrations to SNUNM proposed Subpart S action levels. This second 
procedure was applied only to eoes that were not eliminated during the first screening 
procedure. 

VIA.1 Background Screening Procedure 

VI.4.1.1 Methodology 

Maximum concentrations of nonradiological coes 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 4 and was used to calculate risk attributable 
to background in Table 10. Only the COCs that were detected above their respective SNUNM 
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~ maximum background screening levels or did not have either a quantifiable or calculated 
background screening level were considered in further risk assessment analyses. 

For radiological COCs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). RadiologicaLCOCsJhatdid 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. 

VIA. 1.2 Results 

Tables 4 and 5 present SWMU 9 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COCs, 13 constituents were measured at concentrations 
greater than their respective background. Two constituents did not have quantified background 
screening levels; therefore, it is unknown if these compounds exceed background. Twenty 
COCs were organic compounds and do not have background screening levels. 

The maximum concentration value for lead is 126 milligrams (mg) per 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, seven constituents had maximum activity concentrations greater 
than their respective background (U-238, U-235, U-234, Th-232, Co-60, H-3, and CS-137). 
They were evaluated in the risk assessment for screening purposes. 

V1.4.2 Subpart S Screening Procedure 

VIA.2.1 Methodology 

The maximum concentrations of nonradiological COCs not eliminated during the background 
screening process were compared with action levels (IT July 1994) calculated using methods 
and equations promulgated in the proposed RCRA Subpart S (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 and near surface, this assumption is 
considered valid. If there were ten or fewer COCs and each had a maximum concentration of 
less than 1/10 the action level, then the site was judged to pose no significant health hazard to 
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humans. If there were more than ten COCs, then the Subpart S screening procedure was not 
performed. 

VI.4.2.2 Results 

Because the SWMU 9 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 
Subpart S screening process was not performed. All nonradiological COCs that were not 
eliminated during the background screening process for SWMU 9 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. 

VI.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (non radiological) and 8 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values used for 
nonradiological COCs in Table 7 were from the Integrated Risk Information System (IRIS) 
(EPA 2000), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and 
the Region 3 (EPA 1997c) and Region 9 (EPA 1996c) electronic databases. Dose conversion 
factors (DCF) used in determining the excess TEDE values for radiological COCs for the 
individual pathways were the default values provided in the RESRAD computer code (Yu et al. 
1993a) as developed in the following documents: 

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

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

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, Data Collection Handbook to Support Modeling 
the Impacts of Radioactive Material in Soil (Yu et al. 1993b). 

VI.6 Step 5. Exposure Assessment and Risk Characterization 

Section VI.6.1 describes the exposure assessment for this risk assessment. Section VI.6.2 
provides the risk characterization, including the HI and the excess cancer risk for both the 
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Table 7 
Toxicological Parameter Values for SWMU 9 Nonradiological COCs 

RfDo SFo SFinh 

(mg/kg- RfDinh (mg/kg- (mg/kg- Cancer 
a a -1 -1 b 

COC Name d) Confidence (mg/kg-d) Confidence day) day) Class 
Barium 7E_2c M 1.4E-4

d - - - -
Beryllium 2E_3c LtoM 5.7E-6

c M - - 8.4E+O
c B1 

Cadmium 5E-4
c H 5.7E-5

d - - 6.3E+O
c B1 

Chromium III 1E+Oc L 5.7E-7
e - - - -

Chromium VI 5E-3
c L - - - 4.2E+1c A 

Cobalt 6E_2d - 2.9E-4
d - - - -

Copper 3.7E-2
d - - - - - D 

Mercury 3E_4f - 8.6E-5
c M - - - D 

Nickel 2E_2c M - - - - -
Selenium 5E-3

c H - - - - D 

Silver 5E-3
c L - - - - D 

Thallium9 BE-5
c L - - - - D 

Uranium 3E_3c M - - - - -

Vanadium 7E-3' - - - - - -

Zinc 3E-1
c M - - - - D 

Acetone 1 E_1c L , E_,d - - - D 

2-amino-4,6- - - - - 6.8E-l
c 

6.8E-l
d B2 

dinitrotoluene 
h 

4-amino-2,6- - - - - 6.8E-l
c 6.8E-,d B2 

dinitrotoluene 
h 

Anthracene 3E-l
c L 3E_,d - - - D 

Benzo(a) - - - - 7.3E+Oc 7.3E+O
d B2 

pyrene 
Benzo(ghi) - - - - 7.3E+O

d 
7.3E+O

d B2 
perylene 

i 

Chloroform , E_2c M lE_2d - 6.1 E_3c 
8.1E-2

c B2 

Chrysene - - - - 7.3E-3
d 

7.3E-3
d B2 

2,4- 2E-3
c H 2E4 - 6.8E_l c.h 6.8E_l d.h B2 

dinitrotoluene 
2,6- , E-3' - , E_3d - 6.8E-' c.h 6.8E_1 d.h B2 
dinitrotoluene 
Ethylbenzene , E_'c L 2.9E-1c L - - D 

HMX 5E-2
c L 5E-2

d - - - D 

Methylene 6E-2
c M 8.6E-" - 7.5E-3

c 
'.7E-3" B2 

chloride 
Pentachloro- 3E-2

c M 3E-2
d - '.2E-l

c 1.2E-,d B2 
phenol 
RDX 3E-3

c H 3E-3
d - 1.1E_'c 1.1E-l

d C 

Toluene 2E-1c M '.1E-1
c M - - D 

Trichloroethene 6E-3
d - 6E-3

d - 1.1E-2
d 

6E-3
d -

, ,3,5- 3E-2
c M SE_Sd - - - -

trinitrobenzene 

Refer to footnotes at end of table. 
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Table 7 (Concluded) 
Toxicological Parameter Values for SWMU 9 Nonradiological COCs 

RfDO SFo SFinh 

(mg/kg- RfDinh (mg/kg- (mg/kg- Cancer 

COC Name d) Confidence 
a 

(mg/kg-d) Confidence 
a 

day) 
-1 

day) 
-1 

Class 
2,4,6- 5E-4

c M 5E-4
d - 3E-2

c 
3E-2

d 

trinitrotoluene 

Xylenei 2E+Oc M 2E-1d - - -

aConfidence associated with IRIS (EPA 2000) database values. Confidence: L = low, M = medium, H = high. 

bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2000). 
A = Human carcinogen. 
B1 = Probable human carcinogen. Limited human data available. 
B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in 

humans. 
C = Possible human carcinogen. 
D = Not classifiable as to human carcinogenicity. 

"Toxicological parameter values from IRIS electronic database (EPA 2000). 

dTcixicological parameter values from EPA Region 9 electronic database (EPA 1996c). 

eToxicological parameter values from EPA Region 3 electronic database (EPA 1997c). 

'Toxicological parameter values from HEAST database (EPA 1997a). 

9Thallium does not have toxicological parameter values. Thallium sulfate was used as a surrogate. 

hToxicological parameter values are for dinitrotoluene, mixture. 

iBenzo(ghi) perylene does not have toxicological parameter values. Dibenz(a,h) anthracene was used as a 
surrogate. 
iToxicological parameter values are for xylene, mixture. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
HMX = Octahydro-1 ,3,5,7 -tetranitro-1 ,3,5,7 -tetrazocine. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mg/kg-day'-' = Per milligram per kilogram day. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 

RfDinh 

RfDo 
SFinh 

SFo 
SWMU 

= Inhalation chronic reference dose. 

= Oral chronic reference dose. 

= Inhalation slope factor. 

= Oral slope factor. 
= Solid Waste Management Unit. 
= Information not available. 

C 

D 

b 
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Table 8 
Radiological Toxicological Parameter Values for SWMU 9 COCs Obtained from RESRAD 

Risk Coefficientsa 

SFo SFinh SFev 
COC Name (lIpCi) (lIpCi) (g/p_Ci-yr) Cancer Classb 

H-3 7.20E-14 9.60E-14 0 A 
Cs-137 3.20E-11 1.90E-11 2.10E-6 A 
Co-60 1.90E-11 6.90E-11 9.80E-6 A 
Th-232 3.80E-11 1.90E-08 3.30E-11 A 
U-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 

aFrom Yu et al. (1993a). 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for 
high dose and high dose rate (Le., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi = One per picocurie. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF ev = External volume exposure slope factor. 
SF;nh = Inhalation slope factor. 
SFo = Oral (ingestion) slope factor. 
SWMU = Solid Waste Management Unit. 

potential nonradiological GOGs and associated background for industrial and residential land 
uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological GOGs for both industrial and residential land uses. 

V1.6.1 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 industrial and residential land use scenarios. The 
equations for nonradiological GOGs are based upon the RAGS (EPA 1989). Parameters are 
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 GOGs, the coded equations provided in RESRAD computer code are 
used to estimate the incremental TEDE and cancer risk for individual exposure pathways. 

Further discussion of this process is provided in the Manual for Implementing Residual 
Radioactive Material Guidelines Using RESRAD (Yu et al. 1993a). 

Although the designated land use scenario 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 
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presented only to provide perspective of potential risk to human health under the more 
restrictive land use scenario. 

V1.6.2 Risk Characterization 

07/25/00 

Table 9 shows an HI of 0.1 for the SWMU 9 nonradiological COCs and an estimated excess 
cancer risk of 4E-6 for the designated industrial land use scenado. The numbers presented 
included exposure from soil ingestion and dust and volatile inhalation for nonradiological COCs. 
Table 10 shows an HI of 0.00 and an excess cancer risk of 3E-10 assuming the maximum 
background concentrations of the SWMU 9 associated background constituents for the 
designated industrial land use scenario. 

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 industrial office worker who 
spends a majority of his time indoors and for an industrial worker who evenly splits his time 
indoors and outdoors at the site. After analyzing these two scenarios, the more conservative is 
the 50/50 time split. For the industrial land use scenario this resulted in an incremental TEDE 
of 3.5 millirem (mrem)/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 is used for the probable land use scenario (industrial in this case); the calculated 
dose value for SWMU 9 for the industrial land use is well below this guideline. The estimated 
excess cancer risk is 4.4E-5. 

For the residential land use scenario nonradioactive COCs, the HI is 158, and the excess 
cancer risk is 2E-2 (Table 9). The numbers in the table included exposure from soil ingestion, 
dust and volatile inhalation, and plant uptake. Although the EPA (1991) generally recommends 
that inhalation not be included in a residential land use scenario, this pathway is included 
because of the potential for soil in Albuquerque, New Mexico, to be eroded and, subsequently, 
for dust to be present in predominantly residential areas. Because of the nature of the local 
soil, other exposure pathways are not considered (see Appendix 1). Table 10 shows that for 
the SWMU 9 associated background constituents, the HI is 0.3 and the excess cancer risk is 
5E-10. 

For the residential land use scenario radiological COCs, the incremental TEDE is 8.6 mrem/yr. 
The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM February 1998) for a 
complete loss of institutional controls (residential land use in this case); the calculated dose 
value for SWMU 9 for the residential land use scenario is well below this guideline. 
Consequently, SWMU 9 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 is 1.09E-4. The excess cancer risk from the 
nonradiological COCs and the radiological COCs is not additive, as noted in the RAGS 
(EPA 1989). 
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Table 9 
Risk Assessment Values for SWMU 9 Nonradiological COCs 

Industrial Land Use Residential Land Use 
Maximum Scenario' Scenario· 

Concentration Hazard Cancer Hazard Cancer 
cac Name (mg/kg) Index Risk Index Risk 

Barium 209J 0.00 - 0.03 -
Beryllium 0.653 0.00 3E-10 0.00 5E-1O 
Cadmium 2.78 0.01 9E-10 2.27 2E-9 
Chromium, total

b 28.4 0.01 6E-8 0.02 1 E-7 
Cobalt 8.61 0.00 - 0.00 -
Copper 536J 0.01 - 2.6 -
Mercury 2.09 0.01 - 3.6 -
Nickel 14.9 0.00 - 0.02 -
Selenium 1.08 0.00 - 0.38 -
Silver 0.458 J 0.00 - 0.02 -
Thalliumc 0.111 d 0.00 - 0.01 -
Uranium 19.5 J 0.01 - 0.05 -
Vanadium 24.6 0.00 - 0.02 -

Zinc 354 0.00 - 0.64 -
Acetone 0.013 J 0.00 - 0.00 -
2-amino-4,6- 3.68 0.00 1 E-6 0.00 5E-6 
dinitrotoluene

e 

4-amino-2,6- 2.29 0.00 8E-7 0.00 3E-6 
dinitrotoluene e 

Anthracene 1.1 0.00 - 0.00 -
Benzo(a) pyrene 0.12 J 0.00 3E-7 0.00 3E-6 
Benzo(ghi) 0.13 J 0.00 3E-7 0.00 5E-6 
perylene f 

Chloroform 0.00097 J 0.00 2E-9 0.00 6E-9 
Chrysene 0.12 J 0.00 3E-10 0.00 4E-9 
2,4-dinitrotoluene 0.44 0.00 1 E-7 0.2 5E-7 
2,6-dinitrotoluene 0.16 0.00 5E-8 0.00 2E-7 
Ethylbenzene 0.00052 J 0.00 - 0.00 -
HMX 6.2 J 0.00 - 4.59 -
Methylene chloride 0.044 0.00 3E-9 0.00 3E-7 
Pentachlorophenol 0.28J 0.00 1 E-8 0.00 3E-7 
RDX 26 J 0.01 1 E-6 142.8 2E-2 
Toluene 0.0028 0.00 - 0.00 -
Trichloroethene 0.00058 J 0.00 7E-11 0.00 2E-9 
1,3,5- 0.67 0.00 - 0.27 -
trinitrobenzene 
2,4,6- 18 0.04 2E-7 0.14 9E-7 
trinitrotoluene 
Xyleneg 0.0061 0.00 - 0.00 -

Total 0.1 4E-6 158 2E-2 

Refer to footnotes at end of table. 
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Table 9 (Concluded) 
Risk Assessment Values for SWMU 9 Nonradiological COCs 

aFrom EPA (1989). 
bChromium, total assumed to be chromium VI (most conservative). 
"Toxicological parameter values are from thallium sulfate. 
dparameter was nondetect. Concentration assumed to be 0.5 of detection limit. 
eToxicological parameter values are for dinitrotoluene, mixture. 
'Toxicological parameter values are from dibenz(a,h)anthracene. 
9Toxicological parameter values are for xylene, mixture. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
J = Estimated concentration. 
mglkg = Milligram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1,3,5-triazine. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Table 10 
Risk Assessment Values for SWMU 9 Nonradiological Background Constituents 

Background 
COC Name Concentrationa 

Barium 130 
Beryllium 0.65 
Cadmium <1 
Chromium, totalC 12.8 
Cobalt 5.2 
Copper 15.4 
Mercury <0.1 
Nickel 11.5 
Selenium <1 
Silver <1 
Thalliumu 

<1.1 
Uranium 2.3 
Vanadium 20.4 
Zinc 62 

Total 

aFrom Dinwiddie (September 1997), CTF soils. 
bFrom EPA (1989). 

Industrial Land Use 
Hazard Cancer 

0.00 -
0.00 3E-10 

- -
0.00 -
0.00 -
0.00 -

- -
0.00 -

- -
- -
- -

0.00 -
0.00 -
0.00 -

0.00 3E-10 

cChromium, total, assumed to be chromium VI (most conservative). 
dToxicological parameter values are from thallium sulfate. 
COC = Constituent of concern. 
CTF = Coyote Test Field. 
EPA = U.S. Environmental Protection Agency. 
mglkg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 
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Residential Land Use 
Hazard Cancer 

0.02 -
0.00 5E-10 

- -
0.00 -
0.00 -
0.07 -

- -
0.02 -

- -
- -
- -

0.01 -
0.02 -
0.11 -

0.3 5E-10 
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VL7 Step 6. Comparison of Risk Values to Numerical Guidelines. 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial land use scenario (the designated land use scenario for this site) and the 
residential land use scenario. 

For the industrial land use scenario nonradiological COCs, the HI is 0.1 (less than the numerical 
guideline of 1 suggested in the RAGS [EPA 1989]). Excess cancer risk is estimated at 4E-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). The excess 
cancer risk is driven by several explosives and semivolatile compounds. Most of the risk· 
drivers are Class B2 carcinogens. Thus, the excess cancer risk for this site is 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. Assuming the industrial land use scenario, for background 
nonradiological COCs the HI is 0.00 and the excess cancer risk is 3E-10. Incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and, therefore, may appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have a quantified background concentrations are assumed 
to have an HQ of 0.00. Incremental HI is 0.1 and estimated incremental cancer risk is 3.83E-6 
for the industrial land use scenario. The incremental excess cancer risk to human health from 
the nonradiological COCs is above guidelines considering a industrial land use scenario. 

For radiological COCs in the industrial land use scenario, incremental TEDE is 3.5 mrem/yr, 
which is significantly less than the EPA's numerical guideline of 15 mrem/yr. Incremental 
estimated excess cancer risk is 4.4E-5. 

The calculated HI for the residential land use scenario nonradiological COCs is 158, which is 
above the numerical guidance. Excess cancer risk is estimated at 2E-2. The excess cancer 
risk is driven by semivolatile and HE compounds. Most of the compounds are Class B2 
carcinogens. Therefore, the excess cancer risk for this site is above the suggested acceptable 
risk value (1 E-6). The HI for associated background for the residential land use scenario is 0.3; 
the excess cancer risk is estimated at 5E-10. The incremental HI is 157.41 and the estimated 
incremental cancer risk is 2E-2 for the residential land use scenario. Both the incremental HI 
and estimated excess cancer risk indicates contribution to human health above proposed 
guidelines from the COCs considering the residential land use scenario. 

The incremental TEDE for the residential land use scenario from the radiological components is 
8.6 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 is 1.09E-4. 

VL8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU 9 was based upon 
an initial conceptual model that was validated with confirmatory sampling conducted around the 
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site. The confirmatory sampling was implemented as set forth by the OU 1334 RFI Work Plan 
(SNUNM October 1994). The DOOs contained in the RFI Work Plan are appropriate for use in 
risk screening assessments. The data collected, based upon sample location, density, and 
depth are representative of the site. The analytical requirements and results satisfy the DOOs. 
The 1994 data quality was verified and the data quality was verified and validated against 
SNUNM procedures (SNUNM July 1994, July 1996, December 1999). Therefore, there is no 
uncertainty associated with the data quality used to perform the risk screening assessment at 
SWMU 9. 

Because of the location, history of the site, and future land use (DOE and USAF March 1996), 
there is low uncertainty in the land use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Because the COCs are found in 
surface and near-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 are conservative and that calculated intakes are probably 
overestimates. Maximum measured values of COC concentrations are used to provide 
conservative results. 

Table 7 shows the uncertainties (confidence) in nonradiological toxicological parameter values. 
There is a mixture of estimated values and values from the IRIS (EPA 2000), the HEAST (EPA 
1997a), EPA Region 3 (EPA 1997c) and EPA Region 9 (EPA 1996c) electronic databases. 
Where values are not provided, information is not available from the HEAST (EPA 1997a), IRIS 
(EPA 2000), or the EPA regions (EPA 1996c, 1997c). Because of the conservative nature of 
the RME approach, uncertainties in toxicological values are not expected to change the 
conclusion from the risk assessment analysis. 

Total and incremental HI values for the nonradiological COCs are below human health 
guidelines 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 through the use of maximum concentrations of the detected COCs. 
Because the site was adequately characterized, average concentrations would be more 
representative of actual site conditions. If the upper 95% confidence limit of the mean 
concentration (all in mg/kg) for 2-amino-4,6-dinitrotoluene (0.302), 4-amino-2,6-dinitrotoluene 
(0.217), benzo(a}pyrene (0.082), benzo(ghi) perylene (0.118), 2,4-dinitrotoluene (0.158), RDX 
(3.7), and 2,4,6-TNT (1.4) is used in place of the maximum concentration the total excess 
cancer risk is reduced to 9.67E-7 and the incremental excess cancer risk is calculated to be 
9.66E-7, both of which are within proposed guidelines considering an industrial land use 
scenario. 

For radiological COCs, the conclusion of the risk assessment is that potential effects on human 
health for both industrial and residential land use scenarios are within guidelines and are 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. 
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VI.9 Summary 

SWMU 9 has identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land use scenario, 
and the nature of contamination, potential exposure pathways identified for this site included 
soil ingestion and dust and volatile inhalation for chemical constituents and soil ingestion, dust 
and volatile 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 an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the industrial land use scenario the HI (0.1) is significantly 
less than the accepted numerical guidance from the EPA. Excess cancer risk (4E-6) is 
above the acceptable risk value provided by the NMED for an industrial land use scenario 
(NMED March 1998). The incremental HI is 0.1, and the incremental cancer risk is 3.83E-6 for 
the industrial land use scenario. If the upper 95% confidence limit of the mean concentration 
(all in mg/kg) for 2-amino-4,6-dinitrotoluene (0.302), 4-amino-2,6-dinitrotoluene (0.217), 
benzo(a}pyrene (0.082), benzo(ghi} perylene (0.118), 2,4-dinitrotoluene (0.158), RDX (3.7), and 
2,4,6-TNT (1.4) is used in place of the maximum concentration the total excess cancer risk is 
reduced to 9.67E-7 and the incremental excess cancer risk is calculated to be 9.66E-7, both of 
which are within proposed guidelines considering an industrial land use scenario. 

Incremental TEDE and corresponding estimated cancer risk from radiological COCs are much 
less than EPA guidance values; the estimated TEDE is 3.5 mrem/yr for the industrial land use 
scenario. This value is much less than the numerical guidance of 15 mrem/yr in EPA guidance 
(EPA 1997b). The corresponding incremental estimated cancer risk value is 4.4E-5 for the 
industrial land use scenario. Furthermore, the incremental TEDE for the residential land use 
scenario that results from a complete loss of institutional control is only 8.6 mrem/yr with an 
associated risk of 1.09E-4. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, SWMU 9 is eligible for unrestricted radiological release. 

Uncertainties associated with the calculations are considered small relative to the 
conservativeness of risk assessment analysis. It is, therefore, concluded that this site poses 
inSignificant risk to human health under the industrial land use scenario. 

VII. Ecological Risk Screening Assessment 

VII.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPEC) in soils at SWMU 9. A component of the NMED Risk-Based 
Decision Tree (March 1998) is to conduct an ecological screening assessment that corresponds 
with that presented in the 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) are addressed in previous sections of this report. Following the completion 
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of the scoping assessment, a determination is made as to whether a more detailed examination 
of potential ecological risk is necessary. If deemed necessary, the scoping assessment 
proceeds to a 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 (1998) to ensure that predicted exposures of selected ecological 
receptors reflect those reasonably expected to occur at the site. 

VII.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at or adjacent 
to the site to 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 scoping risk management decision (Section V11.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

VII.2.1 Data Assessment 

As indicated in Section IV (Tables 4 and 5), inorganic constituents in soil within the 0- to 5-foot 
depth interval that exceeded background concentrations were as follows: 

• Barium 
• Beryllium 
• Cadmium 
• Chromium 
• Cobalt 
• Copper 

• Lead 
• Mercury 
• Nickel 
• Selenium 
• Uranium 
• Vanadium 

• Zinc 
• H-3 
• Co-50 
• Cs-137 
• Th-232 
• U-234 
• U-235 
• U-238. 
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Two constituents do not have quantified background screening concentrations. Thus, it is 
unknown if these constituents exceed background. These constituents are: 

• Silver 
• Thallium. 

Organic analytes detected in soil were as follows: 

• Acetone 
• 2-amino-4,6-dinitrotoluene 
• 4-amino-2,6-dinitrotoluene 
• Anthracene 
• Benzo(a)pyrene 
• Benzo(g,h,i)perylene 
• Chloroform 
• Chrysene 
• 2,4-dinitrotoluene 
• 2,6-dinitrotoluene 
• Ethylbenzene 

• HMX 
• Methylene chloride 
• Pentachlorophenol 

• RDX 
• Toluene 
• Trichloroethene 
• 1 ,3,5-trinitrobenzene 
• 2,4,6-TNT 
• Xylenes. 

V11.2.2 Bioaccumulation 

Among the COPECs listed in Section V11.2.1 , the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 4 and 5): 

• Barium 
• Cadmium 
• Cobalt 

• Lead 
• Mercury 
• Nickel 
• Selenium 
• Thallium 
• Vanadium 

• Zinc 
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• Co-60 
• Cs-137 
• U-234 
• U-235 
• U-238 
• Anthracene 
• Benzo(a)pyrene 
• Benzo(g,h,i)perylene 
• Chrysene 
• 2,4-dinitrotoluene 
• 2,6-dinitrotoluene 
• Pentachlorophenol 
• 2,4,6-TNT. 

It should be noted, however, that as directed by the NMED (March 1998), bioaccumulation for 
inorganics is 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. 

VII.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 6 (Section V), wind is expected to be of moderate 
significance as a transport mechanism for COPECs at this site, and surface-water runoff is of 
potentially high significance. Migration to groundwater is not anticipated. Food chain uptake is 
expected to be of low to moderate significance. Degradation (decay) and transformation for the 
inorganic COPECs and radionuclides is expected to be of low significance but may be of 
moderate significance for the organic COPECs. Volatilization may be a mechanism of loss for 
some organic COPECs (e.g., VOCs). 

VII.2.4 Scoping Risk Management Decision 

Based upon information gathered through the scoping 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. 

VII.3 Screening Assessment 

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

Components within the screening assessment include the following: 

V11.3.1 

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

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

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

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

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

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

• Screening Assessment Scientific/Management Decision Point-presents the 
decision to risk managers based upon the results of the screening assessment. 

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 for SNUNM ER 
Program" (IT July 1998) and are not duplicated here. 

VI/.3.1.1 Ecological Pathways and Setting 

SWMU 9 is approximately 1.86 acres in size. The site is located in an area dominated by 
grassland habitat, but the habitat of the site is dominated by an arroyo with riparian scrubland 
vegetation. The habitat at this site has been moderately disturbed by past use. The site is 
open to use by wildlife. Larger animals such as coyotes and deer may use the arroyo as a 
travel corridor. A sensitive species survey of the site was conducted on June 16, 1994 
(IT February 1995). No threatened, endangered, or other sensitive species were found within 
this SWMU. 
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is the major route of exposure for plants and that exposure of plants to wind-blown soil is minor. 
Exposure modeling for the wildlife receptors was limited to the food and soil ingestion pathways 
and external radiation. Because of the lack of surface water at this site, exposure to COPECs 
through the ingestion of surface water 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 COCs at this site. 

VII. 3. 1.2 COPECs 

Waste materials dumped in the arroyo channel at SWMU 9 were the source of the COPECs 
associated with the soils at this site. Inorganic and organic COPECs identified for SWMU 9 are 
listed in Section VI1.2.1. The inorganic COPECs include both radiological and nonradiological 
analytes. The inorganic analytes were screened against background concentrations and those 
that exceeded the approved SNUNM background screening levels (Dinwiddie September 1997) 
for the area 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 as set forth by the EPA (1989). All organic analytes detected were considered 
to be COPECs for the site. In order to provide conservatism, this ecological risk assessment 
was based upon the maximum soil concentrations of the COPECs measured in the surface soil 
at this site. Tables 4 and 5 present maximum concentrations for the COPECs. 

VII. 3. 1.3 Ecological Receptors 

As described in detail in an IT Corporation report (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 to represent a top predator at this 
site. 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). 

VII.3.2 Exposure Estimation 

For nonradiological 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 soil ingestion pathways and external radiation. 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 as 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 
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herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure 
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 11 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 1, 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 conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the 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 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from tritium (H-3) ,Cs-137, Co-60, Th-232, U-234, U-235, and U-238. 
Internal and external dose rates to the deer mouse and the burrowing owl are approximated 
using modified dose rate models from DOE (1995) as presented in the ecological risk 
assessment methodology document for the SNUNM ER Project (IT July 1998). Radionuclide
dependent data for the dose rate calculations were obtained from Baker and Soldat (1992). 
The external dose rate model examines the total-body dose rate to a receptor residing in soil 
exposed to radionuclides. The soil surrounding the receptor is assumed to be an infinite 
medium uniformly contaminated with gamma-emitting radionuclides. The external dose rate 
model is the same for both the deer mouse and the burrowing owl. The internal total-body dose 
rate model assumes that a fraction of the radionuclide concentration ingested by a receptor is 
absorbed by the body and concentrated at the center of a spherical body shape. This provides 
for a conservative estimate for absorbed dose. This concentrated radiation source at the center 
of the body of the receptor is assumed to be a "point" source. Radiation emitted from this point 
source is absorbed by the body tissues to contribute to the absorbed dose. Alpha and beta 
emitters are assumed to transfer 100 percent of their energy to the receptor as they pass 
through tissues. Gamma-emitting radionuclides 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 tritium, Cs-137, Co-60, Th-232, U-234, U-235, and U-238 in soil. 

Table 12 presents the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 13 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. 

V11.3.3 Ecological Effects Evaluation 

Table 14 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
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Table 11 
Exposure Factors for Ecological Receptors at SWMU 9 

Food Intake 
Trophic Body Weight Rate 

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

Deer mouse Mammalia! Herbivore 2.39E-2d 
3.72E-3 Plants: 100% 

( Peromyscus Rodentia (+ soil at 2% of intake) 
maniculatus) 

Deer mouse Mammalia! Omnivore 2.39E-2
d 

3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+ soil at 2% of intake) 

Deer mouse Mammalia! Insectivore 2.39E-2d 
3.72E-3 Invertebrates: 100% 

( Peromyscus Rodentia (+ soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves/ Carnivore i 1.55E-1 f 
1.73E-2 Rodents: 100% 

(Speotyto cunicularia) Strigiformes (+ soil at 2% of intake) 

"Body weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dFrom Silva and Downing (1995). 
eEPA (1993). based upon the average home range measured in semiarid shrubland in Idaho. 
fFrom Dunning (1993). 
gFrom Haug et al. (1993). 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
kg/day = Kilogram(s) per day. 
SWMU = Solid Waste Management Unit. 

Home Range 
(acres) 
2.7E-1e 

2.7E-1e 

2.7E-1 e 

3.5E+1g 



RISK SCREENING ASSESSMENT FOR SWMU 9 7/25/00 

Table 12 
Transfer Factors Used in Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 9 

Constituent of Potential Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle 
Ecological Concern Transfer Factor Transfer Factor Transfer Factor 

Inorganic 

Barium 1.5E-1" 1.0E+O
b 2.0E-4c 

Beryllium 1.0E-2" 1.0E+O
b 1.0E-3" 

Cadmium 5.5E-1" 6.0E-1d 5.5E-4" 

Chromium 1total) 4.0E-2c 1.3E-1e 3.0E-2c 

Cobalt 4.0E-1c 1.0E+O
b 3.0E-2c 

Copper 8.0E-1' 2.5E-1
d 1.0E-2" 

Lead 9.0E-2c 4.0E-2d 8.0E-4c 

Mercury (organic) 1.0E+Oc 1.0E+O
b 2.5E-1" 

Mercury (inorganic) 1.0E+Oc 1.0E+O
b 2.5E-1" 

Nickel 2.0E-1c 3.8E-1e 6.0E-3" 

Selenium 5.0E-1c 1.0E+O
b 1.0E-1c 

Silver 1.0E+Oc 2.5E-1
d 

5.0E-3
c 

Thallium 4.0E-3" 1.0E+O
b 4.0E-2" 

Uranium 2.3E-2' 1.0E+O
b 1.0E-2c 

Vanadium 5.5E-3" 1.0E+O
b 

2.5E-3" 

Zinc 1.5E+0" 3.0E-1d 1.0E-1" 

Organic9 

Acetone 5.3E+1 1.3E+1 1.0E-8 

2-amino-4,6-dinitrotoluene 2.9E+0 1.6E+1 1.9E-6 

4-amino-2,6-dinitrotoluene 2.9E+0 1.6E+1 1.9E-6 

Anthracene 1.0E-1 2.2E+1 7.3E-4 

Benzo(a)pyrene 1.1 E-2 2.7E+1 3.8E-2 

Benzo(g,h,i)perylene 6.1 E-3 2.8E+1 1.2E-1 

Chloroform 3.0E+0 1.6E+1 1.8E-6 

Chrysene 1.5E-2 2.6E+1 2.3E-2 

2,4-dintrotoluene 2.8E+0 1.7E+1 2.0E-6 

2, 6-din itrotol uene 3.9E+0 1.6E+1 1.1 E-6 

Ethylbenzene 5.9E-1 1.9E+1 3.3E-5 

HMX 2.7E+1 1.4E+1 3.4E-8 

Methylene chloride 7.3E+0 1.5E+1 3.6E-7 

Pentachlorophenol 4.4E-2 2.4E+1 3.3E-3 

RDX 1.2E+1 1.5E+1 1.5E-7 

Toluene 10.0E-1 1.8E+1 1.3E-5 

Trichloroethene 1.1 E+O 1.8E+1 1.2E-5 

1,3,5-Trinitrobenzene 9.0E+0 1.5E+1 2.5E-7 

2,4,6-Trinitrotoluene 4.6E+0 1.6E+1 8.3E-7 

Xylenes 5.5E-1 1.9E+1 3.7E-5 

Refer to footnotes at end of table. 
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Table 12 (Concluded) 
Transfer Factors Used in Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 9 

aFrom Baes et al. (1984). 
bDefault value. 
cFrom NCRP (January 1989). 
dFrom Stafford et al. (1991). 
eFrom Ma (1982). 
'From IAEA (1994). 

07/25/00 

9Soil-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. 
HMX = Octahydro-1 ,3,5,7 -tetranitro-1 ,3,5,7 -tetrazocine. 
IAEA = International Atomic Energy Agency. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
NCRP = National Council on Radiation Protection and Measurements. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU = Solid Waste Management Unit. 
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Constituent of Potential 

Table 13 
Media Concentrations" for Constituents of 
Potential Ecological Concern at SWMU 9 

Soil Plant Soil 

7/25/00 

Deer Mouse 
Ecological Concern (maximum)" Foliageb Invertebrate

b 
Tissuesc 

Inorganic 
Barium 2.1E+2

d 
3.1E+1 2.1E+2 7.BE-2 

Beryllium 6.5E-1 6.5E-3 6.5E-1 1.1 E-3 
Cadmium 2.BE+O 1.5E+O 1.7E+O 2.8E-3 
Chromium (total) 2.8E+1 1.1 E+O 3.7E+O 2.8E-1 
Cobalt 8.6E+O 3.4E+O B.6E+O 5.8E-1 
Copper 5.4E+2

d 
4.3E+2 1.3E+2 9.1E+O 

Lead 1.3E+2 1.1 E+1 5.0E+O 2.7E-2 
MercUlY (organic) 2.1 E+O 2.1E+O 2.1E+O 1.7E+O 
Mercury (inorganic) 2.1E+O 2.1E+O 2.1E+O 1.7E+O 
Nickel 1.5E+1 3.0E+O 5.7E+O 8.7E-2 
Selenium 1.1 E+O 5.4E-1 1.1 E+O 2.6E-1 

Silver 4.6E-1 d 4.6E-1 1.2E-1 4.6E-3 
Thallium 1.1 E-1 4.4E-4 1.1 E-1 7.2E-3 
Uranium 2.0E+1d 4.5E-1 2.0E+1 3.2E-1 
Vanadium 2.5E+1 1.4E-1 2.5E+1 1.0E-1 
Zinc 3.5E+2 5.3E+2 1.1 E+2 1.0E+2 

Organic 

Acetone 1.3E-2
d 6.9E-1 1.7E-1 1.4E-8 

2-amino-4,6-dinitrotoluene 3.7E+O 1.1 E+1 6.1E+1 2.1 E-4 

4-amino-2,6-dinitrotoluene 2.3E+O 6.7E+O 3.8E+1 1.3E-4 

Anthracene 1.1E+O 1.1 E-1 2.4E+1 2.8E-2 

Benzo(a)pyrene 1.2E-1
d 1.4E-3 3.2E+O 1.9E-1 

Benzo(g,h,i)pervlene 1.3E-1
d 7.9E-4 3.7E+O 6.6E-1 

Chloroform 9.7E-4d 2.9E-3 1.6E-2 5.2E-8 

Chrysene 1.2E-1d 1.BE-3 3.1E+O 1.1 E-1 

2,4-dintrotoluene 4.4E-1 1.2E+O 7.3E+O 2.7E-5 

2,6-dinitrotoluene 1.6E-1 6.3E-1 2.6E+O 5.5E-6 

Ethylbenzene 5.2E-4
d 3.0E-4 9.8E-3 5.2E-7 

HMX 6.2E+Od 1.7E+2 8.4E+1 1.4E-5 

Methylene chloride 4.4E-2 3.2E-1 6.7E-1 5.6E-7 

Pentachlorophenol 2.8E-1
d 1.2E-2 6.6E+O 3.5E-2 

RDX 2.6E+1
d 3.2E+2 3.8E+2 1.6E-4 

Toluene 2.8E-3 2.8E-3 5.1 E-2 1.1 E-6 

Trichloroethene 5.8E-4
d 6.1E-4 1.0E-2 2.0E-7 

1,3,5-trinitrobenzene 6.7E-1 6.0E+O 1.0E+1 6.3E-6 

2,4,6-trinitrotoluene 1.8E+1 8.3E+1 2.9E+2 4.8E·4 

Xylenes 6.1 E-3 3.3E-3 1.2E-1 7.0E·6 

Refer to footnotes at end of table. 
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Table 13 (Concluded) 
Media Concentrationsa for Constituents of 
Potential Ecological Concern at SWMU 9 

07/25/00 

aln milligram(s) per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bproduct of the soil concentration and the corresponding transfer factor. 
cBased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dBased upon an estimated concentration. 
EPA = U.S. Environmental Protection Agency. 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU = Solid Waste Management Unit. 
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Table 14 
Toxicity Benchmarks for Ecological Receptors at SWMU 9 

Mammalian NOAELs 
Test Deer 

Constituent of Potential Plant Mammalian Species Mouse Avian 
Ecological Concern Benchmarka,b Test Speciesc,d NOAELd,e NOAELe,' Test Speciesd 

Inorganic 
Barium 500 Rath 

5,1 10.5 Chicken 
Beryllium 10 Rat 0.66 1.29 -
Cadmium 3 Rat

i 
1.0 1.9 Mallard 

Chromium itotal) 1 Rat 2,737 5,354 Black duck 
Cobalt 20 - - - -
Copper 100 Mink 11.7 29.8 Chicken 
Lead 50 Rat 8.0 15.7 American 

kestrel 
Mercury (orQanic) 0.3 Rat 0.032 0.063 Mallard 
MercuryJinorganic) 0.3 Mouse 13.2 14.0 Japanese quail 
Nickel 30 Rat 40 78 Mallard 
Selenium 1 Rat 0.20 0.39 Screech owl 
Silver 2 Rat 17.8i 34.8 -
Thallium 1 Rat

k 
0.0074 0.015 -

Uranium 5 Mouse 3.07 3.19 Black ,duck 
Vanadium 2 Rat 0.21 0.38 Mallard 
Zinc 50 Rat 160 313 Chicken 

Organic' 

Acetone - Rat 10 20 -
2-amino-4,6-dinitrotoluene 80' Rat 2.81m 5.5 -
4-amino-2,6-dinitrotoluene - Rat 1.93" 3.78 -
Anthracene 18° Mouse 100P 106 -
Benzo(a)pyrene 18° Mouse 1.0 1.1 -
Benzo(g,h,i)perylene 18° Mouse 1.0Q 1.1 -
Refer to footnotes at end of table. 

Avian NOAELs 

Test Species 
NOAELd,e 

20.8 
-

1.45 
1.0 
-
47 

3.85 

0.0064 
0.45 
77.4 
0.44 

-
'-
16 

11.4 
14.5 

-
-

-
-
-

-

Burrowing 
Owl 

NOAELe,g 

20.8 
-

1.45 
1.0 
-
47 

3.85 

0.0064 
0.45 
77.4 
0.44 

-
-
16 

11.4 
14.5 

-
-
-
-
-
-

o 
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Table 14 (Continued) 
Toxicity Benchmarks for Ecological Receptors at SWMU 9 

Mammalian NOAELs Avian NOAELs 
Test Deer Burrowing 

Constituent of Potential Plant Mammalian Species Mouse Avian Test Species Owl 
Ecological Concern Benchmarka,b Test SpeciesC,d NOAELd,e NOAELe,' Test Speciesd NOAELd,e NOAELe,9 

Chloroform -
Chrysene 18° 

2,4-dintrotoluene -
2,6-dinitrotoluene -
Ethylbenzene -
HMX -
Methylene chloride -
Pentachlorophenol -
RDX 100 

Toluene 200 

Trichloroethene -
1,3,5-Trinitrobenzene -

2,4,6-Trinitrotoluene 30 

Xylenes -
aln milligram(s) per kilogram soil dry weight. 
bFrom Efroymson et a!. (1997). 

Rat 

Mouse 

Rat 

Rat 

Rat 

Mouse" 

Rat 

Rat 

Mousev 

Mouse 

Mouse 
White-footed 

w 
mouse 

Rat
X 

Mouse 

15 29 - -
1.0Q 1 .1 - -

3,8' 7.4 - -

7.2" 14.1 - -

291
1 

569 - -
3.0' 3.0 - -
5.85 11.4 - -

0.24 0.47 - -
7.0' 7.8 - -

:26 28 - -

0.70 0.74 - -
6.74' 6.32 - -

1.6Y 3.1 - -

2.1 2.2 - -

CBody weights (in kilogram[s]) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350; mink, 1.0 (except where noted). 
dFrom Sample et a!. (1996), except where noted. 
el n milligram(s) per kilogram body weight per day. 
'Based 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. 

-

-

-
-

-

-
-

-

-
-

-
-

-

-

9Based upon NOAEL conversion methodology presented in Sample et a!. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.435 kilogram. 
iBody weight: 0.303 kilogram. 
iBased upon a rat LOAEL of 89 mg/kg/d (EPA 2000) and an uncertainty factor of 0.2. 
kBody weight: 0.365 kilogram. 
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Table 14 (Concluded) 
Toxicity Benchmarks for Ecological Receptors at SWMU 9 

'From Talmage et al. (1999). 
mBased upon the rat NOAEL for 2,4,6-trinitrotoluene and the ratio of LDso values for 2-amino-4,6-dinitrotoluene and 2,4,6-trinitrotoluene 
(Micromedex 1998). 
nBased upon the rat NOAEL for 2,4,6-trinitrotoluene and the ratio of LDso values for 2-amino-4,6-dinitrotoluene and 2,4,6-trinitrotoluene 
(Micromedex 1998). 
°From Sims and Overcash (1983). 
PBased upon a subchronic NOAEL of 1000 mg/kg/d (EPA 2000) and an uncertainty factor of 0.1. 
QNo data available. Toxicity value based upon NOAEL for benzo(a)pyrene. 
'Based upon a rat NOAEL for 2,4,6-trinitrotoluene and the ratio of LDso values for 2,4-dinitrotoluene and 2,4,6-trinitrotoluene (Micromedex 1998). 
sBased upon a rat NOAEL for 2,4,6-trinitrotoluene and the ratio of LDso values for 2,6-dinitrotoluene and 2,4,6-trinitrotoluene (Micromedex 1998). 
tFrom EPA (2000). 
UBody weight: 0.023 kilogram. 
VBody weight: 0.036 kilogram. 
WWhite-footed mouse body weight: 0.0185 kilogram. 
XRat body weight: 0.318 kilogram. 
YBased upon data summarized in Talmage et al. (1999). 
EPA = U.S. Environmental Protection Agency. 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
LDso = Acute lethal dose to 50 percent of the test population. 
LOAEL = Lowest-observed-adverse-effect level. 
mg/kg/d = Milligrams per kilogram per day. 
NOAEL = No-observed-adverse-effect level. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU = Solid waste management unit. 

= insufficient toxicity data. 
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(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. 

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also offer 
sufficient protection to other components within the terrestrial habitat of SWMU 9. 

VII.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 15 presents results of these comparisons. Has 
are used to quantify the comparison with benchmarks for plants and wildlife exposure. 

HQs for plants exceeded unity for total chromium, copper, lead, mercury, selenium, uranium, 
vanadium, and zinc. Because of a lack of sufficient toxicity information, Has could not be 
determined for 12 of the organic COPECs. HOs exceeded unity for all three dietary regimes in 
the deer mouse for HMX; RDX; 2,4,6-TNT; and mercury when the mercury was assumed to be 
entirely in organic form. HOs for the herbivorous and omnivorous deer mice exceeded unity 
for copper, and HQs for the omnivorous and insectivorous deer mice exceeded unity for 
barium, vanadium, and pentachlorophenol. The insectivorous deer mouse also showed an HO 
greater than unity from exposure to thallium, 2-amino-4,6-dinitrotoluene, and 4-amino-2,6-
dinitrotoluene. HQs for the deer mouse could not be determined for cobalt because of a lack of 
sufficient toxicity information. For the burrowing owl, the only HQ that exceeded unity was that 
from exposures to mercury when the mercury was assumed to be entirely in organic form. Has 
for beryllium, silver, thallium, and all organic COPECs could not be determined for the 
burrowing owl because of a lack of sufficient toxicity information. As directed by the NMED, His 
were calculated for each of the receptors (the HI is the sum of chemical-specific HOs for all 
pathways for a given receptor). All receptors had total His greater than unity, with a maximum 
HI of 78 for plants. 

Tables 16 and 17 summarize the internal and external dose rate model results for tritium, 
Cs-137, Co-60, Th-232, U-234, U-235, and U-238. The total radiation dose rate to both the 
deer mouse and the burrowing owl was predicted to be 1.6E-3 rad/day. The dose rates for the 
deer mouse and the burrowing owl are considerably less than the benchmark of 0.1 rad/day. 

VII.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 9. 
These uncertainties result from assumptions used in calculating risk that could 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 be more protective of 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 
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Constituent of Potential 
Ecological Concern Plant HQ 

Barium 4.2E-l 
Bel}'lIium 6.5E-2 
Cadmium 9.3E-l 
Chromium (total) 2.8E+1 
Cobalt 4.3E-l 
Copper S.4E+O 
Lead 2.SE+O 
Mercury (organic) 7.0E+O 
Mercury (inorganic) 7.0E+O 

Nickel 5.0E-l 
Selenium 1.1E+O 
Silver 2.3E-l 
Thallium 1.1 E-l 
Uranium 3.9E+O 
Vanadium 1.2E+1 
Zinc 7.1E+O 

Acetone -

2-amino-4,6-dinitrotoluene 4.6E-2 

4-amino-2,6-dinitrotoluene -

Anthracene 6.1 E-2 

Benzo(ajpyrene 6.7E-3 

Benzo(g,h, i)perylene 7.2E-3 

Chloroform -
Chrysene 6.7E-3 

Refer to footnotes at end of table. 

Table 15 
Has for Ecological Receptors at SWMU 9 

Deer Mouse Deer Mouse 
HQ HQ 

(Herbivorous) (Omnivorous) 

Inorganic 
5.3E-l 1.8E+O 
2.4E-3 4.1 E-2 
1.3E-l l.4E-l 
5.0E-5 8.7E-5 

- -
2.3E+O 1.SE+O 
1.4E-l 1 .1 E-l 
S.3E+O S.3E+O 
2.4E-2 2.4E-2 

6.SE-3 9.2E-3 
2.2E-l 3.3E-l 
2.1 E-3 1.3E-3 
2.8E-2 6.2E-l 
4.1 E-2 5.1 E-l 
2.6E-l S.3E+O 
2.7E-1 1.6E-l 

Organic 
5.5E-3 3.4E-3 

3.1 E-1 1.0E+O 

2.8E-1 9.2E-1 

2.0E-4 1.8E-2 

S.SE-4 2.4E-l 

S.OE-4 2.7E-1 

1.6E-S S.OE-S 

6.2E-4 2.3E-l 

Deer Mouse 
HQ 

(Insectivorous) 

3.2E+O 
8.0E-2 
1.4E-l 
1.2E-4 

-
7.6E-l 
7.SE-2 
S.3E+O 
2.4E-2 

1.2E-2 
4.4E-l 
5.SE-4 
1.2E+O 
9.7E-l 
1.0E+1 
5.6E-2 

1.3E-3 

1.7E+O 

1.6E+O 

3.6E-2 

4.7E-1 

S.4E-1 

8.SE-S 

4.6E-1 

Burrowing Owl 
HQ 

2.3E-2 
-

4.5E-3 
9.5E-2 

-
4.7E-2 
7.4E-2 
3.0E+1 
4.2E-l 

5.5E-4 
7.1 E-2 

-
-

5.0E-3 
5.8E-3 
8.4E-l 

-
-
-
-

-

-
-
-

o 
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Table 15 (Concluded) 
Hazard Quotients for Ecological Receptors at SWMU 9 

Deer Mouse Deer Mouse Deer Mouse 
Constituent of Potential HQ HQ HQ Burrowing Owl 

Ecological Concern Plant HQ (Herbivorous) (Omnivorous) (Insectivorous) HQ 

2,4-dintrotoluene - 2.6E-2 8.9E-2 1.SE-1 -

2,6-dinitrotoluene - 7.0E-3 1.8E-2 2.8E-2 -

Ethylbenzene - 8.6E-8 1.4E-6 2.7E-6 -

HMX - 8.9E+O 6.7E+O 4.4E+O -

Methylene chloride - 4.4E-3 6.8E-3 9.1 E-3 -

Pentachlorophenol - 6.OE-3 1.1E+O 2.2E+O -

RDX 2.6E-1 6.4E+O 7.0E+O 7.6E+O -

Toluene 1.4E-S 1.6E-S 1.SE-4 2.9E-4 -

Trichloroethene - 1.3E-4 1.2E-3 2.2E-3 -

1 ,3,S-trinitrobenzene - 1.SE-1 2.0E-1 2.SE-1 -

2,4,6-trinitrotoluene 6.OE-1 4.2E+O 9.4E+O 1.SE+1 -

Xylenes - 2.4E-4 4.2E-3 8.1 E-3 -

HI" 7.8E+1 2.9E+1 4.2E+1 S.4E+1 3.1E+1 

Note: Bold text indicates HO or HI exceeds unity. 
aThe HI is the sum of individual HOs using the value for organic mercury as a conservative estimate of the HI. 
HI = Hazard index. 
HMX = Octahydro-1 ,3,S,7-tetranitro-1 ,3,S,7-tetrazocine. 
HO = Hazard quotient. 
RDX = Hexahydro-1 ,3,S-trinitro-1 ,3,S-triazine. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 
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RISK SCREENING ASSESSMENT FOR SWMU 9 

Table 16 
Internal and External Dose Rates for 

Deer Mice Exposed to Radionuclides at SWMU 9 

Maximum 
Concentration Internal Dose External Dose 

Radionuclide (pCi/g) (rad/day) Jrad/da~ 

H-3 3.SE-2 1.2E-7 -
Cs-137 8.0E-1 2.SE-S 3.7E-S 

Co-SO 1.1 E+O 3.SE-S 2.1 E-4 

Th-232 2.0E+O 7.8E-7 3.7E-4 

U-234 2.SE+O 2.9E-S 2.8E-7 

U-23S 3.SE-1 3.9E-S S.9E-S 

U-238 S.8E+O S.9E-S 8.9E-4 

Total 1.2E-4 1.SE-3 

pCi/g = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 

Table 17 
Internal and External Dose Rates for 

Burrowing Owls Exposed to Radionuclides at SWMU 9 

Maximum 
Concentration Internal Dose External Dose 

Radionuclide (pCi/g) (rad/day) (rad/day) 
H-3 3.SE-2 4.7E-8 -
Cs-137 8.0E-1 1.SE-S 3.7E-S 

Co-SO 1.1 E+O 9.2E-7 2.1 E-4 

Th-232 2.0E+O 1.1 E-S 3.7E-4 

U-234 2.SE+O 1.2E-S 2.8E-7 

U-23S 3.SE-1 1.SE-S S.9E-S 

U-238 S.8E+O 2.4E-S 8.9E-4 

Total S.SE-S 1.SE-3 

pCi/g = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 

07125/00 

Total Dose 
(radlday) 

1.2E-7 

S.1 E-S 

2.1 E-4 

3.7E-4 

2.9E-S 

9.8E-S 

9.SE-4 

1.SE-3 

Total Dose 
(radld~l 

4.7E-8 

S.3E-S 

2.1 E-4 

3.7E-4 

1.2E-S 

7.4E-S 

9.1 E-4 

1.SE-3 
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toxicity benchmarks based upon NOAEL values, the incorporation of strict herbivorous and 
strict insectivorous diets for predicting the extreme HO values for 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 Project (IT July 1998). 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
tritium, Cs-137, Co-60, Th-232, U-234, U-235, and U-238 are primarily related to those inherent 
in the radionuclide-specific data. Radionuclide-dependent data are measured values that have 
their associated errors. The dose rate models used for these calculations are based upon 
conservative estimates 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 internal 
and external exposure to radionuclides in soil. 

The assumption of an area use factor of 1.0 is a source of uncertainty for the burrowing owl. 
Because SWMU 9 is approximately 1.86 acres in size, an area use factor of approximately 
0.054 would be justified for this receptor. This is sufficient to reduce the HOs for organic 
mercury from 30 to 1 .6. It is unlikely that a significant proportion of the mercury at this site is in 
organic form because of the arid nature of the site; therefore, the assumption that all of the 
mercury is in organic form is highly conservative. The risk to the burrowing owl from exposure 
to mercury at this site is probably insignificant. 

In the estimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. Conservatisms in the modeling of exposure and risk can 
result in the prediction of risk to ecological receptors when exposed at background 
concentrations. As shown in Table 18, HOs associated with exposures to background are 
greater than 1.0 for barium, chromium, thallium, vanadium, and zinc. In the case of vanadium, 
background may account for approximately 83 percent of the HO values. For barium, 
background may account for 62 percent of the HOs for barium). It is, therefore, likely that the 
actual risks from vanadium and barium at SWMU 9 are overestimated by the HOs calculated in 
this screening assessment because of conservatisms incorporated into the exposure 
assessment and in the toxicity benchmarks for these COPECs (e.g., the use of NOAELs for 
wildlife receptors). 

The background value for thallium can only be specified as being less than 1.1 mg/kg. As 
shown in Table 18, one-half of this value (0.55 mg/kg), used as an approximation of the 
background concentration for thallium, results in HOs greater than unity for the omnivorous and 
insectivorous deer mice. Thallium was not detected in soil samples from SWMU 9 at a 
detection limit of 0.22 mg/kg. Because one-half of this detection limit (0.11 mg/kg) also shows 
potential risk to the insectivorous deer mouse (HO = 1.2), thallium was retained as a COPEC. 
Based upon this low HO and uncertainty associated with the estimation of thallium exposure 
point concentrations, potential risks from exposures to thallium are probably insignificant at this 
site. 

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. In order 
to determine whether the predicted risks can be accounted for by the magnitude of the extreme 
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Table 18 
HOs for Ecological Receptors Exposed to Background Concentrations at SWMU 9 

Deer Mouse Deer Mouse Deer Mouse 
Constituent of Potential HQ HQ HQ 

Ecological Concern Plant HQ JHerbivorous) (Omnivorous) (Insectivorous) 

Inorganic 
Barium 2.6E-1 3.3E-1 1.1 E+O 2.0E+O 
Beryllium 6.5E-2 2.4E-3 4.1 E-2 8.0E-2 
Cadmium 1.7E-1 2.4E-2 2.5E-2 2.6E-2 
Chromium (total) 1.3E+1 2.2E-5 3.9E-S S.6E-S 
Cobalt 2.6E-1 - - -
Copper 1.5E-1 6.6E-2 4.4E-2 2.2E-2 
Lead 2.4E-1 1.3E-2 10.0E-3 7.0E-3 
Mercuryjorg_anic) 1.7E-1 1.3E-1 1.3E-1 1.3E-1 
MercuryJin°rfLanic) 1.7E-1 5.7E-4 5.7E-4 5.7E-4 
Nickel 3.8E-1 S.OE-3 7.1E-3 9.2E-3 
Selenium 5.0E-1 1.0E-1 1.SE-1 2.0E-1 
Silver 2.5E-1 2.3E-3 1.4E-3 6.0E-4 
Thallium S.SE-1 1.4E-1 3.1E+O 6.0E+O 
Uranium 4.6E-1 4.8E-3 6.0E-2 1.1 E-1 
Vanadium 1.0E+1 2.1 E-1 4.4E+O 8.5E+O 
Zinc 1.2E+O 4.7E-2 2.8E-2 9.9E-3 

HI8 
2.8E+1 1.1E+O 9.0E+O 1.7E+1 

Note: Bold text indicates HO or HI exceeds unity. 
8The HI is the sum of individual HOs using the value for organic mercury as a conservative estimate of the HI. 
HI = Hazard index. 
HO = Hazard quotient. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 

Burrowing Owl 
HQ 

1.4E-2 
-

8.1 E-4 
4.3E-2 

-
1.4E-3 
6.9E-3 
7.1 E-1 
1.0E-2 
4.3E-4 
3.3E-2 

-
-

S.9E-4 
4.8E-3 
1.SE-1 

9.7E-1 
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measurement, potential risks based upon average soil concentrations were evaluated for the 
COPECs with HOs greater than unity. The mean concentrations of barium, chromium, and 
vanadium are 111, 11.4, and 17.0 mg/kg, respectively. These means are all less than the 
corresponding background screening values for these COPECs, and therefore, the actual site 
risks are likely to be within background levels. For copper, lead, mercury, selenium, 2-amino-
4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene, pentachlorophenol, RDX, and 2,4,6-TNT, the 
means are 33.7, 22.6, 0.0542, 0.553, 0.199, 0.148, 0.095, 2.73, and 0.836, respectively. In all 
of these cases, the mean soil concentration is sufficiently less than the maximum to reduce all 
HOs to values less than unity. 

For uranium and zinc, the mean soil concentrations (6.17 and 90.0 mglkg, respectively) have 
residual HOs of 1.2 and 1.8, respectively. In both of these cases, HOs greater than unity are 
limited to exposures to plant receptors. Because the plant toxicity benchmarks for metals are 
typically based upon laboratory/greenhouse studies in which the metal being tested is applied 
freshly to the soil in a form at is highly available to the plant (e.g., a soluble salt), the 
bioavailability associated with these benchmarks can significantly overestimate the 
bioavailability of the metals in field situations where the COPECs are typically in less soluble 
forms and have been allowed to "age" in the soil, reducing their availability to plants. For this 
reason, the risk to plants indicated by the low residual HOs for uranium and zinc are probably 
insignificant. 

The mean soil concentration for HMX resulted in a residual HO of 1.2 for the herbivorous deer 
mouse (HOs for all other receptors being less than 1). As with uranium and zinc, this low HO 
is probably insignificant due to the conservative estimation of the toxicity benchmark. For 
the deer mice, the benchmark for HMX was based upon a chronic NOAEL of 3.0 milligrams per 
kilogram per day (mg/kg/d). The chronic LOAEL for HMX in the deer mouse is 7.5 mg/kg/d 
(based upon information in Talmage et aI., 1999), indicating a possible range of HOs between 
0.5 and 1.2 representing the range between the NOAEL and LOAEL-based benchmarks. It is, 
therefore, likely that potential exposures in this receptor to HMX are less than the threshold of 
toxicity. 

Based upon this uncertainty analysis, ecological risks at SWMU 9 are expected to be low. HOs 
greater than unity were initially predicted; however, closer examination of the exposure 
assumptions revealed an overestimation of risk primarily attributed to exposure concentration 
and the contribution of background risk. 

V11.3.6 Risk Interpretation 

Ecological risks associated with SWMU 9 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 concentrations of barium, 
chromium, and vanadium at the site were within the range of background concentrations. 
Predicted risks from exposures to copper, lead, mercury, selenium, 2-amino-4,6-dinitrotoluene, 
4-amino-2,6-dinitrotoluene, pentachlorophenol, RDX, and 2,4,6-TNT were attributed to using 
maximum detected values. Risks to ecological receptors from exposures to uranium, zinc, and 
HMX were attributed to conservative assumptions of COPEC bioa\tailability and toxicity in 
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addition to the use of maximum measured concentration values. Based upon this final analysis, 
ecological risks associated with SWMU 9 are expected to be low. 

VII.3.7 Screening Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding 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 are 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 

07/25/00 

Sandia National Laboratories/New Mexico (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 
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• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water and exposure from ground surfaces with photon
emitting radionuclides). 

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land 
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNUNM SWMUs, there 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 daifY products 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radionuclides relateQ to immersion in contaminated air or 
water is also eliminated. 

For the residential land use scenario, we will include ingestionqf contaminated fruits and 
vegetables because of the potential for residential gardening:~,· 

Based upon this evaluation, for future risk assessmer:lts,:the.e.xposure 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 derma! exposure to inorganics is not 
considered significant and will not be included. In gene.ral',,~lJe 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. 
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Table 1 
Exposure Pathways Considered for Various Land Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated 
drinking water drinking water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or 
particulate) particulate) particulate) 
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 from ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land use scenarios. The general 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 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD 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 for radionuclide contaminants. 
RESRAD input parameters that are left as the default values provided with the code are not 
discussed. Further information relating to these parameters may be found in the RESRAD 
Manual (ANL 1993). 

Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/hazard index 
[HI], 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) 

= C x (CR x EFD/8W/AT) x Toxicity Effect (1 ) 
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where 

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

07/25/00 

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. 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the constituents of concern (COC) present at the site. This estimate 
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 B 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 
1989a) 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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Table 2 
Default Parameter Values for Various Land Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

Exp_osure frequency 8 hr/day for 250 day 4 hr/wk for 52 wklyr 

Exposure duration (yr) 25a,b 30a,b 

Body weight (kg) 70a,b 70 adulta,b 

15 child 
Averaging Time (days) 

for carcinogenic compounds 25,550
a 

25,550
a 

(= 70 Y x 365 day/yr) 
for noncarcinogenic compounds 9,125 10,950 

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

Ingestion rate 100 mg/day" 200 mg/day child 
1 00 mg/day. adult 

Inhalation Pathway 
Inhalation rate (m3/yr) 5,000a,b 260

d 

Volatilization factor (m
3
/kg) chemical specific chemical specific 

Particulate emission factor (m3/kg) 1,32E9a 
1.32E9

a 

Water Ingestion Pathway 
Ingestion rate (liter/day) 2a,b 2a,b 

Food Ingestion Pathway 
Ingestion rate (kg/yr) NA NA 
Fraction ingested NA NA 

Dermal Pathway 
Surface area in water (m

2
) 

2b,e 2b,e 

Surface area in soil (m
2

) 0.53b,e 0.53b,e 

Permeability coefficient chemical specific chemical specific 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA 1989b). 
cEPA Region VI guidance. 

Residential 

350 day/yr 
30a,b 

70 adulta,b 

15 child 

25,550
a 

10,950 

200 mg/day child 
100 mQ/day adult 

7,000a,b,d 

chemical specific 

1.32E9
a 

2a,b 

138b
,d 

0.25b
,d 

2b,e 

0.53b,e 

chemical specific 

dFor radionuclides, RESRAD (Argonne National Laboratory, 1993. Manual for Implementing Residual 
Radioactive Material Guidelines Using RESRAD, Version 5.0, ANUEAD/LD-2, Argonne National 
Laboratory, Argonne, IL. 1993) is used for human health risk calculations; default parameters are 
consistent with RESRAD guidance. 
eDermal Exposure Assessment (EPA 1992). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour. 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week. 
yr = Year. 
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1.0 INTRODUCTION 

This supplemental risk document was prepared to support no further action (NFA) determination 
and subsequent removal of 16 Solid Waste Management Units (SWMUs) and 2 Areas of 
Concern (AOCs) from the Hazardous and Solid Waste Amendments Module of the Resource 
Conservation and Recovery Act (RCRA) Permit for Sandia National Laboratories/New Mexico 
(SNUNM) (U.S. Environmental Protection Agency [EPA] ID No. 5890110518). See Figure 1-1 
for the locations of these SWMUs and AOCs. 

Initially, risk assessments were performed for these sites considering the designated land use 
provided in the land use workbooks (DOE et al. September 1995, DOE et al. October 1995, 
DOE and USAF January 1996, and DOE and USAF March 1996). However, in January 2001, 
the New Mexico Environment Department (NMED) promulgated risk-based screening levels for 
RCRA Corrective Action Sites in New Mexico (Bearzi January 2001). The letter stated that 
"until statutory authority exists allowing restriction of future land use, corrective action sites 
applying for NFA determination (an NFA) under a risk-based approach cannot use industrial 
risk-based screening levels for soils." SNUNM has determined from the letter that no more 
SWMUs or AOCs will be approved for NFA, under either industrial or recreational land use, 
unless the site also poses an insignificant risk to human health under the residential land use 
scenario. 

In addition, in April 2003, the NMED requested that SNUNM change its risk approach to include 
the dermal pathway for all land use ·scenarios and to eliminate the food ingestion pathway for 
the residential land use scenario. 

This report presents a short site history and additional risk assessment analysis of 16 SWMUs 
and 2 AOCs. Each of these sites has been proposed for NFA based upon industrial or 
recreational land use scenarios. This supplemental analysis evaluates each site using a 
residential scenario and is based upon guidance provided in NMED's ''Technical Background 
Document for Development of Soil Screening Levels" (NMED December 2000). Appendix 1 
contains the SNUNM default exposure pathways and input parameters. For SWMUs and AOCs 
that exceeded NMED guidance risk levels, summary statistics (95% upper confidence level 
[UCL] of the mean) were calculated following standard EPA guidance (EPA 1992) for the 
chemicals that contributed the most to the overall risk. 

Additional information containing more detailed descriptions of site location, site history, site 
characterization, Voluntary Corrective Measures (VCMs)Noluntary Corrective Actions (V CAs) 
(if applicable), verification sampling events, and other related data are contained in the 
respective SWMU's NFA proposal, Request for Supplemental Information (RSI), or Notice of 
Deficiency (NOD) documents. Supplemental information for each SWMU is identified in 
Table 1-1. 

This report is organized by Operable Unit (OU) in ascending order with SWMUs in ascending 
order within each OU. 
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Table 1-1 
Location of Supplemental Information for Each SNUNM SWMU or AOe Proposed for NFA 

...... , 
w 

-

OU Name 
TA-I 
TA-I 

TA-I 

TA-II 
TA-liIN 

TA-liIN 

TA-lliN 

TA-lliN 

TA-liIN 

Tijeras Arroyo 
Tijeras Arroyo 
Tijeras Arroyo 

SWMUI 
OU AOC 

1302 30 
1302 33 

1302 828 

1303 114 
1306 18 

1306 26 

1306 35 

1306 107 

1306 241 

1309 230 
1309 231 
1309 232-1 

~ Refer to footnotes at end of table. 
~ 
co 
t;\ 
» s:: 

NFA Date Submittedl 
Batch No. NOD or RSI Submittal Date Comments 

September 30,2001/16 NA 
October 3, 1996/5 June 2001 The June 2001 response was not 

September 10, 2001 complete; the September 2001 
response included results of 
additional sampling and risk 
assessment. 

December 1996 June 2001 PCB immunoassay data in letter of 
July 16, 2001 December 1996 indicated that 
(SWMU Assessment Report) SNUNM did not consider this site a 

SWMU. 

July 19, 1996/4 January 31, 2003 
Aug 11,1997/8 October 1997 

July 1998 
June 2002 

June 1996 October 1997 NFA originally proposed in the RFI 
July 1998 report in June 1996. 
AUQust 14, 2001 

June 1996 October 1997 NFA originally proposed in the RFI 
July 1998 report in June 1996. 
July 31, 2001 

June 1996 October 1997 NFA originally proposed in the RFI 
July 1998 report in June 1996. 
August 9, 2001 

June 1996 October 1997 NFA originally proposed in the RFI 
July 1998 report in June 1996. 
August 24, 2001 

August 28, 1995/2 December 2002 
August 28, 1995/2 December 2002 
August 11, 1997/8 December 2002 



..... 
I 

.:::. 

Table 1-1 (Concluded) 
Location of Supplemental Information for Each SNUNM SWMU or AOC Proposed for NFA 

OU Name OU 
Tijeras Arroyo 1309 
Foothills Test Area 1332 
Canyons Test Area 1333 
Canyons Test Area 1333 
CanY9ns Test Area 1333 
Central Coyote 1334 
Test Area 
Southwest Test 1335 
Area 

AOC 
NA 

= Area of Concern. 
= Not applicable. 

NFA 
NOD 
OU 

= No Further Action. 
= Notice of Deficiency. 
= Operable Unit. 

SWMU/ 
AOC 

232-2 
66 
94B 
94F 
94H 
9 

TNT Site 

=: Polychlorinated biphenyl. 

NFA Date Submitted/ 
Batch No. 

August 11, 1997/8 
October 3, 1996/5 
September 30,2001/16 
September 30,2001/16 
September 24, 2002/17 
August 31, 1999/14 

September 24, 2002/17 

PCB 
RCRA 
RFI 

= Resource Conservation and Recovery Act. 
= RCRA Facility Investigation. 

RSI 
SNUNM 
SWMU 
TA 
TNT 

= Request for Supplemental Information. 
= Sandia National Laboratories/New Mexico. 
= Solid Waste Management Unit. 
= Technical Area. 
= 2,4,6-trinitrotoluene. 

NOD or RSI Submittal Date 
December 2002 
May 11,1998 
NA 
NA 
NA 
July 6,1998 

NA 

Comments 



8.0 OU 1334 

8.1 SWMU 9: Burial Site/Open Dump 

8.1.1 Site Location and Operational History 

SWMU 9, the Burial Site/Open Dump, is located in OU 1334, which is known as the Central 
Coyote Test Area (Figure 8.1.1-1). It occupies 1.86 acres of land permitted to the DOE and 
SNUNM that is controlled by the USAF. SWMU 9 is an inactive site located on the north side 
of the KAFB Explosive Ordnance Disposal Range, approximately 1 ,800 feet east of the 
Schoolhouse Building (SWMU 61 C) where an unnamed dirt road branches off to the north from 
Demolition Range Road and crosses an arroyo (Figure 8.1.1-1). SWMU 9 forms the southwest 
corner of adjacent SWMU 61 A and encompasses features on the north and south arroyo banks 
as well as in the arroyo channel. The site is at an elevation of 5,845 feet amsl. 

The original description of ER SWMU 9 included three "debris mounds" of which only the 
largest, Mound 1, was later determined to be a true soil-covered debris burial mound. Mound 1 
was approximately 175 feet long and up to 8 feet high above the surrounding grade. The other 
two "mounds" were simply debris, dumped as either a discrete pile in the arroyo channel 
(Mound 2) or as debris scattered along the south bank of the arroyo channel (Mound 3). 
Mound 2 debris consisted of a tangled mass of barbed wire, empty paint cans, ceramic 
electrical insulators, mortar shell storage cases, a military bomb rack, vehicle parts, a shrapnel
riddled iron plate, pieces of wood and metal, and building rubble (cinder blocks and glazed 
masonry tiles). Mound 3 debris consisted of wooden crate remnants, empty paint cans, 
expended smoke grenades, an empty 55-gallon drum containing a grate that appears to have 
been used as a grill, and other miscellaneous solid waste. 

A burial pit containing radioactively contaminated materials was discovered during a VCM 
conducted at SWMU 9 between 1996 and 1998. The burial pit was located approximately 
30 feet northeast of the south end of Mound 1 and measured 30 feet in diameter with debris 
buried to a depth of approximately 4 feet. 

COCs included VOCs, SVOCs, HE compounds, and radionuclides. 

8.1.2 Results of Risk Analysis 

The initial risk assessment calculation was performed using maximum COC concentrations and 
the methods specified in NMED's ''Technical Background Document for Development of Soil 
Screening Levels" (NMED December 2000). As shown in Table 8.1.2-1 , the total human health 
HI (1.44) is higher than the NMED guidance value of 1 for the residential land use scenario. 
The total estimated excess cancer risk is 2E-5 for the residential land use scenario. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (8earzi 
January 2001), thus the excess cancer risk for this site is slightly higher than the suggested 
acceptable risk value. 

Although the HI and estimated excess cancer risk are both slightly higher than the NMED 
guidelines for the residential land use scenario, maximum COC concentrations were used in the 
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Table 8.1.2-1 
Human Health Risk Assessment Values for SWMU 9 Nonradiological COCs 

Residential land Use Residential land Use 
Maximum Scenarioa Scenarioa 

Concentration/ (Maximum Concentrations) (UCl Concentrations) 
UCl Hazard Cancer Hazard Cancer 

COC (mg/kg) Index Risk Index Risk 
Inorganic 
Barium 209J 0.04 -- 0.04 --
Beryllium 0.S53 0.00 SE-1O 0.00 SE-1O 
Cadmium 2.78 0.07 2E-9 0.07 2E-9 
Chromium, totalb 28.4 0.13 1E-7 0.13 1E-7 
Cobalt 8.S1 0.01 9E-9 0.01 9E-9 
Copper 53SJ 0.19 -- 0.19 --
Mercury 2.09 0.09 -- 0.09 --
Nickel 14.9 0.01 -- 0.01 --
Selenium 1.08 0.00 -- 0.00 --
Silver 0.458 J 0.00 -- 0.00 --
Thallium 0.111c 0.02 -- 0.02 --
Uranium 19.5J 0.08 -- 0.08 --
Vanadium 24.S 0.05 -- 0.05 --
Zinc 354 0.02 -- 0.02 --
Organic 
Acetone 0.013 J 0.00 -- 0.00 --
Anthracene 1.1 0.00 -- 0.00 --
Benzo( a)pyrene 0.12 J/0.04 0.00 2E-S 0.00 SE-7 
Benzo(g,h,i)perylenee 0.13 J/0.05 0.00 2E-S 0.00 8E-7 
Chloroform 0.00097 J 0.00 4E-9 0.00 4E-9 
Chrysene 0.12J 0.00 2E-9 0.00 2E-9 
Ethylbenzene 0.00052 J 0.00 8E-11 0.00 8E-11 
Methylene chloride 0.044 0.00 SE-7 0.00 SE-7 
Pentachlorophenol 0.28J 0.00 5E-8 0.00 5E-8 
Toluene 0.0028 0.00 -- 0.00 --
Trichloroethene 0.00058 J 0.00 1E-8 0.00 1E-8 
Xylene! 0.00S1 0.00 -- 0.00 --
HE Compounds 
2-amino-4,S-Dinitrotoluened 3.S8/0.50 0.00 4E-S 0.00 5E-7 
4-amino-2,S-Dinitrotoluened 2.29/0.35 0.00 3E-S 0.00 4E-7 
2,4-Dinitrotoluene 0.44 0.00 5E-7 0.00 5E-7 
2,S-Dinitrotoluene 0.1S 0.00 2E-7 0.00 2E-7 
HMX S.2 J 0.00 -- 0.00 --
RDX 2S J/9.0 0.14 SE-S 0.05 2E-S 
1,3,5-Trinitrobenzene 0.67 0.00 -- 0.00 --
TNT 18/4.7 0.59 1E-S 0.15 3E-7 

Total 1.44 2E-5 0.91 SE-S 

Refer to footnotes at end of table. 
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Table 8.1.2-1 (Concluded) 
Human Health Risk Assessment Values for SWMU 9 Nonradiological COCs 

Note: UCLs are calculated only for risk drivers. UCL concentrations are in bold. 
aEPA 1989. 
bChromium, total assumed to be chromium VI (most conservative). 
cParameter was not detected. Concentration assumed to be one-half the detection limit. 
dToxicological parameter values are for dinitrotoluene, mixture. 
eToxicological parameter values are from dibenzo(a,h}anthracene. 
'Toxicological parameter values are for xylene, mixture. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HMX = 1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazacyclooctane. 
J = Estimated concentration. 
mg/kg = Milligram(s} per kilogram. 
RDX = Cyclotrimethylenetrinitramine. 
SWMU = Solid Waste Management Unit. 
TNT = 2,4,6-trinitrotoluene. 
UCL = Upper confidence limit. 

= Information not available. 
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risk calculation. However, average concentrations are more representative of actual site 
conditions. When the 95% UCL of the average concentrations for the main contributors to the 
HI and excess cancer risk are used in the risk calculation (Appendix 2), the total HI and 
estimated excess cancer risk are reduced to 0.91 and 6E-6, respectively. The 95% UCL of the 
average concentrations used for the main risk drivers at this site are as follows: 

• 2-amino-4,6-dinitrotoluene (0.50 mg/kg) 
• 4-amino-2,6-dinitrotoluene (0.35 mg/kg) 
• 8enzo(a)pyrene (0.04 mg/kg) 
• 8enzo(g,h,i)perylene (0.05 mg/kg) 
• RDX (9.0 mg/kg) 
• TNT (4.7 mg/kg) 

Thus, using realistic concentrations in the risk calculations that more accurately depict actual 
site conditions, both the total HI and estimated excess cancer risk are lower than NMED 
guidelines. 

In conclusion, human health risk is within the acceptable range according to NMED guidance for 
the residential land use scenario. 
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APPENDIX 1 
'Exposure Pathway Discussion for Chemical and 'Radionucllde Contamination 

Sandia National LaboratorieslNewMexico 



Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNUNM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October 
1995); Workbook: Future Use Management Areas 3,4.5, and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (ODE and USAF March 1996). At this time, 
all SNUNM SWMUs have been tentatively deSignated for either industrial or recreational future 
land use. The NMED has also requested that risk calculations be performed based upon a 
residential land-use scenario. Therefore, all three land-use scenarios will be addressed in this 
document. 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential exposure 
routes consist of: 

• .Ingestion of contaminated drinking water 

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

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits arid vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated 
water drinking water drinking water 
Jngestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
,Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

~articulatel 
Dermal contact (non radiological Dermal contact (nonradiological Dermal contact (non radiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

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

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first,followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home21 or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Galculation of Risk Parameter Values 

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

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

where; 

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

For nonradiological constituents of concern (GOGs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

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

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

Soil Ingestion 

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

C * IR * CF * EF * ED I =~s ______________ _ 

S BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mgJlkiiogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-6 kglmg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dUst directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Cs *IR*EF*ED*%F or fpEF) 
I =------------~~~~~=-

S BW*AT 

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

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ____________________ __ 

a BW*AT 

Da = Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-6kg/mg) 
SA = Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mglcm2) 
ABS = Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Groundwaterlngestion 

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

where: 

C *IR*EF*ED I = --"w _____ _ 

W BW*AT 

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

Groundwater I nhalation 

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

where: 

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

W BW*AT 

Iw = Intake of volatile in water from inhalation (mglkglday) 
Gw = Ghemicalconcentration in water (mglL) 
K = volatilization factor (0.5 Um3) 

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

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x1 0.5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological GOGs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNUNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNUNM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNUNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNUNM will use them in risk 
assessments for all sites where the assumptions are consistent with site-specific conditions. All 
deviations will be documented. 
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TabJe2 
Default NonradiologicaJ Exposure Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters " 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wklyrJa,b 350a,b 
Exposure Duration (yr) 25a,b.c 30a,b,c 30a,b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b.c 

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

Averaging Time (days) 
for Carcinogenic Compounds 25,55oa,b 25,550a,b 25,550 a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 1 0, 950a,b 10,950 a,b 

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

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

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 20a,b 30 Adulta 20 Adulta 

Volatilization Factor (m3/kg) Chemical SRecific Chemical Specific Chemical Specific 
Particulate Emission Factor {m3/kgl 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 

Skin Adherence Factor {mg/cm2} 0.2a 0.07 Adulta 0.07 Adulta 

Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 

(cm2/day) 3,300a 5,700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

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

Parameter Industrial Recreational 
General Exposure Parameters 

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

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

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

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

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

Mass Loading for Inhalation-,glm3 1.36 E-5d 1.36 E-5 d 

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

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
eSNUNM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA == Not applicable. 
wk == Week(s}. 
yr == Year(s). 
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APPENDIX 2 
CALCULATION OF THE UPPER 95% CONFIDENCE LIMITS OF 

MEAN CONCENTRATIONS 

For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration 
of the constituents of concern (COCs) for initial risk calculation. If the maximum concentrations 
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism 
with this approach is evaluated and, if appropriate, a more realistic approach is applied. When 
the site has been adequately characterized, an estimate of the mean concentration of the COCs 
is more representative of actual site conditions. The NMED has proposed the use of the 95% 
upper confidence limit (UCL) of the mean to represent average concentrations at a site (NMED 
December 2000). The 95% UCL is calculated according to NMED guidance (Tharp June 2002) 
using the U.S. Environmental Protection Agency ProUCL program (EPA April 2002). Attached 
are the outputs from that program and the calculated UCLs used in the risk analysis. 
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.. __ ._ ... _._ .. ,-...... - ... _-. _ ..... _ ........ . 

Variance 1 0.4550391 
.. h .. _ .. _ .. _ ......... , ............... _ ......... _ ............ " .... " ........ ~ ••• u .............................. Ui" •• h ......... ~ ..... u.u .... o)o ............ uu_ •• n • .... _ 

9..Q.~ffl.9.~J~LQ!.Y~.!i~!tQn ..................... JJ~:§..~~~~~L. ................ .-.. . 
Skewness ! 5.2071891 
........................ u ....................... nn ....................................... " ............................ r ................ ow ........ . 

.. __ .. __ · .. ·_ .... _ .... __ ··· .. ·· .. · .. · .. ·-.. _,..--·--4-...... --.. _-
Lilliefors Test Statisitic i 0.5225391 Liii'i·efors··S%··criiicai··Vaiue .... ·· .. · .. ·· .. ·i .. ·o:·062032T· .. · .................. . .................................. _~u ... ,. ...................... ,. ... __ ........ _ ............ ". ............. ..-............... y .. " ............. ",,,.,,~"' .......... . 

p..~!~ .. !'!~t~Q®~.!..~!.§~ . .§!g~!~~.f!~ .. ~~y.~! ...... i. ....................... . 
Data not!::Q9nQnnal: T!YJ~.Q!'!:-£.~ramet~9J!~F ...... _ ..... __ 
........... u ..................... : ...................... u .................. n ...... ".~.UH' .............. hn ... h ....... _ ...... ; ............... UU.U •••• 

............. -~~l~.y.9..!::.~~~!I .. m.!!!g.~Qr.m!!! .. P..~!&.i ...................... _ 
§.tI;!Q~!!~:~L ................................................ .L..1.~???..Q§.1.t .......... ; ............ .. 
r·-·---. -"---'-' ........... ...........:..-_ .. _ .. -
.................. ~~l%..V9..~.J~~!iJ~~~JQr..~~.~~!!~~L: ....................... .. 
~~j!!~~.:f.bI ............................................ LL?~.1Q~L ...................... . 
Modified-t i 1.27793 i 

~~~~~~~~~~.~:==:.;.~~i.~·.·.~.~~·;.·~~.~~~.~~~~~·.~~·;.,~~~.:~.·~.·~.:~:=:~·~.·.·.~~:I.·.·.·.· .. :=:=::~::::= 
9..~:r ................................................................... !._t:~l~l~.L ..................... .. 
Jackknife j 1.275061 i ........................................................................................................ ~ ........................ . 
§tan~ard B9.9!~f!IL._ ...... _. ___ .... 1 1.27192~L .... _ ..... _ ..... _ 
~QQ!~E!!P.::L ................................................ .LJ.:~Q.1.??~L. ..................... . 
Chebyshev (Mean Std) i 1.4028861 
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General Statistics 

§WMU_~9 ~ .. ~ ___________ L ______________ L __________ I _________ _ 
~_~iij.~~·i.Y.""~i~ij~.i.9iiQr.·"""""""".·".~.·"""""".·.·.·"TA~~~!p. ..... · .... t· ............ ~· .......................... ~ 
N!!~.~~f...QL~~~p.!.~~ .............................. l... ............. ?J?.L ...................... . 
Minimum ~ 1.3 ~ 

M~!m.~.ITi~:.==~==:.~=~.~=-... ~.=~~·:.=~:.~]==~ ... =~~=~i~r~==~==. 
Mean ~ 4.002535~ 
... -.-•.• - ••.•• -~.--..••.•.•. - .......•.. -.---.-.. --.--······•••······• .. --i .. •• .. ••••·• .. ••••···• .. __ ··O+-···· .. • .. · ..................... . 

Median ~ 3.9~ 

§ta·ndaiii:Q~~!~~Q:~::::::=~:::::==::::::::::J:=~j~?.?699L:::==:~:=== 
Variance ~ 1.505505~ . 
....................... _ .......................................................... 'f-........................... !> ••••••••••••••••••••••••• 

9..Q.~ffi~J.~.r!!..QLY.~.r.i.~J!.Q!! .............. _ ....... .LJ?:.~9.~~~~.L ..................... . 
Skewness ~ 0.907574~ ............................................................... -............. ./ .............. -........... ~ ... ..................... -

b!!!i~fQ!i.T.~~~~~~~~!Jg:.~~=~-:.~:.=~~·:.~:.=~I:.QIQ~i~.~.j.==~ .. :.~~~ .. :.===. 
Lilliefors 5% Critical Value ~ 0.060146~ 
__ ••••••••••••• on ....................................................... --_ .................................. o.}-_ ........................... . 

P..~~~ ... I]Qt~.9.~~.! .. ~t~~ .. ~!g!}!f.l~D.~~J~y.~! ...... L. ..................... . 
pata -!!Q!.~E.9npf!!J-~tlry-!!Qn:e!!r.~_I!I~!!i£!:l.911:: _____ · ____ · ________ _ 

............................ ~.?.~~I~~ .... y. .. g.~ .... {e;~i~iijI~.g .... ~Q!i!i~L9..~!~i.r ..... ~ ..................................... .. 
Student's-t ~ 4.166707 ~ ...................................................... ···················································t·· ...................... . 
___________ -.,. ___________________ ._ .. ____________________________ i __________ . __ _ 

.............. ~.?:~i~!.'! .. Y9.J.J~flJ~~~Q.JQf..§.~.~Yf.!:l.~.~~L ......................... . 
AQi!!~~.g.:.g!::T..._ ........................... _._ ........... .L.:1.J.?~.?.J~i..."' ................... . 
Modified-t ~ 4.167562! 

::::::::::::~~J.~:.~i~::&.~i.;.~i~~~i~f~~~Q~§i.=~~==~::=+~=~:=~:.::::~~:~ 
CLT ~ 4.165787~ 
~~.~~~~.i.f.~ ....... ~ .................................. -............................... · ............... · ............... -.T ..... 4j.§.§.?ii?T ..... ·.·:.~·.·.· ....... ~,,,,,,,.,,, .. ,,,,,,,,. 
~ta~_~_rQ __ ~~_~!~J.~~p. _________ . ________ . ______ L:1:-1§-Q~11L-__ . _______ _ 
!?QQ~.~.r~P.::L ................................................ .L .... 1:.1.~~~T ...................... _ .. 
Chebyshev (Mean, Std) ~ 4.522702~ 
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General Statistics 

SWMU30l . l l ----------..;------------------.... ------------------~--------------.. t---
.......................................... __ •••••••••••••••••••••••••••••• &O ...... _ .......... _ •••••••••• _ •• ~._ .. &O •••••••••••••••••••• 

~!!~.~~[Y. .. ~!~.!~.~~.~.!Qr. ........................ L9.~Qm.i.~.~ .. L_ ................... . 
N!!m.~~f..gL~!!r.t:!p.!.~~ .............................. L. ............. ~J.~.L ...................... . 
Minimum ! 0.038! 

M~m.~m..::::::==:=:::::::::::::=:::=::=:=:::::=:::r::::::::=:=:i~==:::===::: 
Mean l 0.577157! ................................................................................ + ............................. -} ........................ _ ... . 

Median ! 0.05! 

~ta·~~iriipi~~!iQ!i:::::::::~::=~::~:==:Ti~11~~55L==:=:~=~ 
Variance ! 4.517985! 
g.Q.~jjj.~ji~(Qf..Sr.~.a~.i!.Q.Q·.·.·.·.~:·.·.·.·.·.·.·.·.· ... ·.· ..... ·.·J::·.·.::·.i~~~?~.L·.·.:·.·.·.:::·.::·.::·.·.'.:'.::' 
§.~.~~~~.~ ..................................................... L·····~:·Q?·~·~?·I························· 

p!!J.~.f.i~.I~~f~i~i!~!!i.~-~.::=::::::·~:-.=::=LQ~f.~~ .. ~~II=~===~.=== 
Lilliefors 5% Critical Value ! 0.060285! 

p.i~~ ... ·~·~i.:~.Qf.~~L~~·.:~%.::~!g:Q!f!~~p.~::~~:y.~i::·.:T:::::'.::'.::::'.::=:'.:'.:' 
P~!~_D.QL!::Q_9_QOI!.Q_~_~_.I!)'J~P.,~:I?~E~_m.~_!!!~_~~F _______ · __________ _ 
........................................................................................................ ; ........................ . 
....... _ .... _ ... J~tr.'!_.Y.g_~JA~~.~m.!!:I.g .. ~.Q~!!!..P..~!~1.L ..................... . 
Student's-t· ! 0.916134! ...................................................... ·············· .. ·······,J··························r···· .................... . 

... :~~==:::=~~~I%-=~g.h:{~~l~~~~=f~f.§~~~~~~}.-~==:==~~=~: 
~gj!!~!~.g.:9.hT_. __ .......................... _ ... _ .... _ .. -.L . .1.~Q~.~.~.~~L ............. __ ...... . 
Modified-t ! 0.931 023 ! 

.::::::~::~:~::~~ii.~::~~i.;ii~:~~.~~i.:p~i.::~::::::~~~~:::::F::::::::::::~:::~::: 
g.~I._ ................ ____ ...... ____ ........ _._ ................. _ ... _ ... L.Q:.~.1.~~Q?.L_ ........ _ ......... _ .. . 
Jackknife ! 0.916134~ ............................................................................. .;. ......................... ;. ........................ . 
§.~~!:Id~.!:Q __ !?gQ!~tr~p ________ . _____________________ L.Q:_~~Q..4.~!l __________________ __ 
!?.Q.Q~.~E~P.::! ................. _ ......... _._ .... __ ................ 1 ... .1.:.~~~~?;!L ..... _ ............... . 
Cheb shev Mean Std ! 2.016165! 
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General StatistiCS 

SWMU 301· 1 i i 
~.----. ----.-.-.----.... --.-'-.--... ----~-----

~~~!im~ii·§!~.!j.~.!~jQi~.~~.~·.·.~~·::.·.~·.~·.·~.~~·.I9..~iQ!!iiy.rrit.~~·.~·.~~~·.·.·~.·.~~~~~·._.~· 
~!-!m.~r...Qf .. §~.rIJp.!.~~ .............................. L. ............. ~.H.L ...................... . 
Minimul!!.. __ . ____ ._ .. _ ......... _._ ... _l __ .. __ 1.9L_. ___ _ 

M~?f!m.~.~ ...................................................... L ............. ~.~:.~.L ...................... . 
Mean 1 6.6576041 ............. _ ...................... _._ .................................................... + ............... - ...... _ ..................................... . 

Median 1 6.31 
~~nd~!~i~D~y~!iQri~=~~~~~~~~~~~~~=~=~~II:i~i~~~.L~~=~~~~~~= 
Variance 1 10.14381 ..................................................................................... <f' ........................... ,. ............................ .. 

9..Q.~f!l~J.~.~!.p.f.y.~.!!~.!!.Q!.L.._ ................. .L .... 9A1.~;!~1 ...... _ ................ . 
Skewness 1 4.020673l .............................................................. ···················~·························1········ ................ . 
r-..----.. -----.-.-... -.. -.---..,. .. -... ----.;.-.--.---.. -
pm.~J~~.I~.~ .. §!.~!!~.i.!J.~ ........................ .L. .... Q:.t~?Q?L ..................... . 
Lilliefors 5% Critical Value 1 0.060146l 
............... u •• ______ •• _ ............................................... u ........... "-......................... y .......................... . 

!?.~!~ .... 1P.t~Q.~~.!..~t~.r.~ .. §!9!!!f!~D.~ .. h.~y.~! ...... L. ..................... . 
~_!}Q!!:Q.9!1orrn~!;_I!Y._!;J2.!!:P~.r.~!!!~.!!i£_~9t _____ · ________ _ 

·~~~~~~~~._~~~~~._~~i~I~.·.I~9_~.·~~~~~·~X~.g.·.E~·Q!iDi(l?.~i~f.L~~~~~~~~~~~~~~~~~~~~~~ 
Student's-t i 7.164337l ........................................................ ························ .. ·······················r····· ................... . 

r-----.-~-.. - .. -----....... ------.-.-------------.. -.-------.:.---.. -----,---.. -
.................. ~~l~!.~ .. Y9..hJ~9J~~~~}~r..§.~.~~~.~.~L ......................... . 
~~j~.~~.~.:£!::I.. ........................................... L..?~??..~.~§!tL.. ..................... . 
Modified-t 1 7.174172i 

=:~~=~~~~i;.:i.~~~ij~i.~:~~i~~.~~~i.~i.~(=~~~~~~::~~~~~~~~~F~~~~~:~~~~~.~~~~.~.~. 
9..~I ................................................................... l...1.:J§Q§.??..L ...................... . 
~~.~~n~f.~ ....................................................... L..?J.~.~.?..~:!..l ........................ . 
§.~and!!rd_E?..Q~~1~P. ____________ . __ ._. __ L?.:..1!?.~_~_~ _________ . ____ _ 
~~~t~I~P.::L ................................................ .L.1.:.~Q?Q~.~.L. ..................... . 
Chebyshev (Mean, Std) i 8.808841 
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General Statistics 

~VIt~.~_~QL _____ ._ .. j_ .. ___ ... __ L" __ ' __ ~' __ ---i 

§.~~.~·~·ii§i~ij~ii~j~:f.~.·:.·:::::::::.·:::::.·.·.·:I9.Qp.p~r~:~~~.J~.~~:~::~~::::.=:.~~·: 
N~!!!.~~r...~f .. ~~.!!!P.'.~~ .............................. l ................ ?JIL ....................... . 
MiftL'!l.!Jm __ . __ .. ,--__ .... __ .. _ ..... _._ ... _L_. __ .. _2. !_~-.-.--
M~!m.~.~ ..................................................... .L ........ _ .. 1.Q~9.L. ..................... . 
Mean ~ 27.84719~ ................ _ ................................... _-............................... + ...... _ .......... _ ...... _..,. ........ _..-................ .. 

Median ~ 8~ 

.§!~·da!!i~Q~yj~!i.Qi:::::::~:::~::::=~:::~:I:=-1~;~§2)=~~:~~:~:~:::= 
Variance ~ 11310.75~ 
.............................................................................. 1-......................... -)0 ........................ . 

Coefficient of Variation ~ 3.819129~ Ske"Y;ness·····················································r····7:75972r··-··················· 
.........................................................••••••• - .............. .I ........................... ~ •••••••• ••••••••••••••••• 

Lmlefors"Test··Statisltlc--·--···········-To-:,t07154 r--······-
ijii·ie·iors··5%··C"iiticaTvai~e···············rO:·0601·4sT······················· 

p..~ji.·.~·Qii.j.9.f.m~I.·.~i.·.~r.~·.·.~·!gii!ij·~.~~·.·.~i.y.'~·!.'.·.'.'.T.'.·.·.~'.~".·.·.·.~·.·.·.~·.·.·.·.·.·.·" 
pat~ .. !l~t~.Q.gn.Q.r:m.~l~J:!Y. .. ~~.IJ:R~!~_I'!!~tr!~.Yc~ __ ... _ ... __ . 
......................................................................................................... .; ........................ . 

.................. ~t~&. .. yg.~ .. {~~.~m.!D.g .. NQ.!!!}~!.P.~!~1.L. ..................... . 
Student's-t ~ 44.76812~ 

~::~:::~==~=::=:::~:::::::~:=:::::::~:=:=~::::=::::::~~~:~==:·1·····::~:=~::=~· 
.................. ~~lr.C?.Yg.~J~~J~~~Q.JQr..§.~.~~D.~.~L ......................... . 
A~jy.~~.g.:.gbI.. ........................................... L~:?:J.~.?9..L ....................... . 
MQQ!n~~H ..................................................... .L.~~.:~Q:t~?.I ........................ . 

~~~~~~~~~~~~~~~~~r~~ijQ~~P.~f.~~~~r.I~::Q9.,~~~~~~~=~~~::~.~:.T~~~~~~::=~:~~~= 
g.~I ................................................................... L. .... ~.~.:~~?~.L ...................... . 
Jackknife ~ 44.76812~ 
•••••••••••••••••••.•••••••••• u ..•••••. _ •••••••••••••.•••••••.••...••••••••• ..; .•••••••.••••••••••••••.• 4- ........................ . 

§!~n~.~.~.!?QQ!~!!~R_._ ..... _ ... _ .. _ .......... L~§.:.QQ~~ .. L.-.-.... -......... . 
!?QQt~tr~I?::L ................................................ .L.J.Q?.:~~~~.L. ..................... . 
Chebyshev (Mean, Std) ~ 99.68175~ 
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General Statistics 

SWMU 30i ; 1 ~ 
~:"".-~-:-----'-------'-------- i ---
.... _ .......... t_ ...... nn .. U.ht~ ............ _ .. t." ...... "uu ...................•• uu· ...... v .... ••••• ........ • ........ ••• .. • ..... } .. ··u ... u.,"" .................... .. 

§!!mrr!~_r:y .. §!~!I~!J~.!QL _____ ............. ~I~~m.l!rrL.i ...... :_ ............ . 
N!-!m~!.9.~.§.~.mP.!.~~ .............................. L .... __ ....... ?.Ul ...................... . 
Minimum ! 0.10251 
Maximum ·--------·T 1.81---"--
Mean····· .. ·····-···········-····································T·····O:63735T .. ········--·········· 
___ .......... __ .............. u •• __ .... _ ...................... · __ .. _ ......................... t .. ~ .... +-•••• ., ............ " ••• _*_ ........... ~~_~ ....... ~ ...... _ .. 
Median ! 0.51 StarKi·s·i\1··Deviation·······························r·C):299855r-···· .. ·············· .. 
~,:::,;;,-----, _._------------- ' ,--_ ... -
Variance ! 0.0899131 
.u ........ u ....... n .............. _ ........ u .................... n .. 4u ••• UU •• ~ ••• h • .,.~ ........... + ......... uu ........ un .. h.~ •• h .......................... .. 

Coefficient of Variation ! 0.470472! 
§:~.~;.n!~i.· ... ·.·.·.·.~~· ..... ·.~ ..... · ........... · ................. ~~~~~~~~ ....... ·.·.·.·.·.~~[9..: .. ~~9.iQ~·r ... ·.· ..... ·.·.· ... ·~ ......... ~ ....... ~ 
b~!!.i.~fQ!if.~~!.§.t~!~§~!~.g:.-_~~~:.~:.·.~~~~~~ .... __ U?:.~iQI~.~r:.===. 
Lilliefors 5% Critical Value 1 0.0601461 
...... ...--.. _ .. _~ ......................... _~ ........... _ .......... ,. .... _~ ... ~_ ............ ,. .. _ ........ JI._ .... ___ ................ __ ... u....,. __ .. ~ ................................ . 

P._~!~ .. !!Qt~~_IT!'!~.L~L§~ .. §!g!}ff.!~.~.~ __ ~~y.~L ... L. ............... __ .... . 
Data n01.hQgn..Q.!:mal~ . .!!)' NQ!!:p'~ametric lJC~ ____ _ 
............... u ..................... : ............................................ H .... * ......................................................................... .;. ..................................... . 

......... _ ....... ~?l~~_.Y.£b.{~~.l!m.!!19._NQ!!!!~!..P..~!~l.! ...................... _ 
Student's-t j 0.6709761 
.... • .............. uu .......... wo ................ ~ ................ u •••••• u ...... " ••••••••• n ..... n ........... r ... n ••• uu .. H .... HU ..... . 

---~--.------------- ------.. -.....:...-----
.......... _ ... __ .~?1%. .. Y.9.~ .. {~fJJ4~~JQr .. ~~.~~~.~.~L ......................... . 
~gj!-!§!~.g.:9.!::!. ..... ______ .. ____ ... _ ........... _ ... _ ... .LJ~:.~??:?.~~L_ ..... _ .. ___ . __ . 
Modified-t i 0.671204~ 

=:-.·.·.·.·.~·.·.-.-.·~~.·_~.;_;_~~-.~~~;~i~~~~~;~~~~~,~·.·~.·.~~~.·~.::~::::::~:r~~~~.: .. ·.·.·.·.·.·.·~.--~= 
CLT 1 0.6708321 
~g~~~H~:.~~·:.·.·.· ... · .. :::: ........ :.~.~·.·.·.~·:: .... :: .. :: .. :.·.~·:: .. :.· .. : .. : .... T ... Q.~~I9..~_7.~.[:.~· .. _~~::.· ........ : ... ~·".~'.'. 
~~ndar!L~00t~~P ____ .. _. ____ . __ 1JM?.79.~~4~ _. _______ . 
~QQt~.r~P:L ........................... _ .................... L.Q:~?~~~~.L ............... _._ ... . 
Chebyshev (Mean Std) i 0.726078 i 
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General Statistics 

SW~y"_~QL ________ L ________________ L _____________________ _ 

§_~-ri)_m~~:ii§i~ii.~i~~ifQi-_~-_-_-:_~~-_-_-_-:_~~~-_-_~-_~-_-_-I~-~~iQ_(~5p.y.iifi~.~ .... ~~~~-_~~~ .... ~-.~~.~-.~ .... -.~ .. 
~~m.~~L.QL~!!~p!~~ ___ .. _._ .. _ ................... L .......................... ~9.~ ........................ . 
Minimum ~ 0.0105 MaXi-mum-------------------------·--------r-----------... 4 -------
Mean···························-··-··-················-·············r·oj)3557881·j·ii ........................ -
........................................................................................... + ....................................... _ .............................. . 

Median ~ 0.0105 

~ji~d·a·~:Q~yj~j.Q:ii····~:==~:~:~::~~:::J::~:9~i~~i92222j' =:~::::::::::::~:: 
Variance i 0.01943019178 

·g.Q.~iii~ji~LQfyi~i~ip.ri·.·.·:::::::::::::::::::::r::::::I~ii~~~.Q~ .. :::.~:::::::::::::::::::. 
§.~.~~!:I.~_~~_ .................................................... L ....... ~.:4.?J9.§~~4.L ...................... . 

~U!1~fQr.i.T~~~~~iL~~I~::~.~~~~-:.-~:::.~~:.~T~~Q:.1~~~9.~~.~~. =--:.~~~~~~~~~~~ 
.~!.I.!!~f.Q.~.§.~J~r.!t~~!_.Y..~J.~.~ ................ L .. 9..:~.?~.~.~QQ~? ........................ . 
P..~~~ ... r:!Q~ .. ~g.f.IJ!~.!..~L~% .. ~!g!:l.!n~ng~ .. ~~y.~! .................. + ....................... . 

~~~::~~~~::.=.~~:.~-~=~~-~~~=~:~:~:~~=~:~~~~=:~:.~.~=:.::~:~t:~:~::~:-:.:~:::::-
._ .......... _ ... J~§.J.~&.--'dgJJ~~~~rD.!!:I.g_.~Qr.~~! .. Q.~~~L .................... _ ... __ ........ _ .. 

~ §.!.~~~D.r~~ .... _ ............................................... L.9..:Q§.1.?~.~.?44~?. ....................... .. 

:::==:~~~::~~l~~Q~(~(~~J~~i~~UQf. .. ~~~~~~i::::=::=:::: ==:::::=:=::::=::::: 
~gl!:1.§!~.g.:~hI ............................................ L ..... Q:.Q.~_~.~.~~4:t~ ........................ . 
MQ~ln~~.:-L .................................................. .L ... Q:.9..~~~?~~.?~.?. ...... _ ................. . 

\ 
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General Statistics 

SWMU30l l i L .... - .... - .... - .............. - ............ ~ ......................... ,· .. ····· .. ·-.. · .. ·· .. ···-_···---1 ....... --... - ... . 
....•....................................................................................................... ······•· .. ············ .. ·····t························· 
~.~!!'.~~!Y. .. ~!~JJ~.!~JQr. ........................ ~.~~!:I.?.Q.(t»JJ.~.Q!~!:I.!!!~!!~ ...... ~ ........................ . 
N~m.~~!..QL~~.~p.!.~~ .............................. l... ............................................. ?.9..~ ......................... . 
Minimum l 0.023 

~:~~ji~~IT.i:::=:::=::::=:::=:::=:::=::::::==::::::=:T:::=:::::::::::::::::::::::~:.: ................ ?~?. ....... :::==::=:::::::. 
Mean i 0.06532019704 
·M~~·!~i·.·.·.·.·.~.·.·.·:.·.·.·.·.·.·.·.·.·.·.·:.·.· ...... : ......... ~.: ........ : ........ : .... : .. : .......... :.·.·.r·.·.·.·:.·.·:.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·:.·::.·.·.·.·.·.·.·.·:.·.·.Q.ji~·~· ........ ::.~.: ............................... . 
Standard Deviation l 0.1651837589 Vaiiance···-.. ·· .. · .. ····-····-·-·········-···· .. ···· .. ·-1·····-.. -·········O~02728567 419 '-... --.......... .. 
............................................................................. + ................................................................................. . 

g.Q.~~~.i.~.~!..Qf.y.~.r.!~.!!.Q.IJ ....................... .L ......................... ?~~?..~.~.~.1.~QL ....................... . 
§.~.~~!:I.~.~~ ..................................................... L ....................... .JJ.:.1.~~~~.~.1~ ......................... . 
..... _ ....................... - ..... _ ...... _ ........................... .,. ... __ .............. _ .... - .. _ ...... _ .. __ ._- - .. _ ...... _ ........ . 

P!!!.~JQ~ . .I~~!..~.!.~!!§.iJ!.~ ........................ .l ....................... .9..:~?~.~.??.~!.Q~ ........................ . 
. q!.!!~!Q.~ .. ~~ .. fD.U~t.Y.~!.~.~ ................ L .................. J~:.9.§?:t~~.Q.9..~:? ......................... . 
P..~!~ .. f.!Q~ .. ~.9f.~~.!..~!..~r.~ .. ~!9!!!!!~D.~~ .. ~~y.~! ...................................... L. ..................... . 
P..~~ .. !:!9!..!::Q9.IJ.9_'!I}.~t.I.!Y. .. r:!Q.IJ::Q~r.~!rr~.!!!~ .. l::!f!:: ....... _ ................... 1 ...................... . 
......................... : .............................................................................................................. [ ........................ . 
st~·(j"e·nt;:~{'~···1::!9.!::.{A~~.~!!'.!!:!9 .. NQr~!·.!?·~!~10·:0844·77S73S-j--······················· 
............................................................................................................ ···························l .. ······················ 

__ ................. _ ••••••••• _ ......... _ ........... _ ........ - ••••• __ ••••••• _ ................... _ •••••• _ ............. 1_ ............. _ ••••• _ •• 

t~~~~f~:~~~?~1~~~~[~~J~~~~1~~;~:~i!f:t~~~~~~= 

~~~~~~~t~~i~~~~ 
§.!~!:I~.~.~ .. ~QQ1~!r~Q ........ _ .................... ) ..... _ ............ Q:.Q.~~Q~Q~:?84, ............. _ ........ . 
~QQ!.~!r~P.::L ................................................. ~ ........................ QJ.E~.~Q:?~~~.l ........................ . 
Chebyshev (Mean Std) 1 0.1158556457 I 
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General Statistics 

SWMU30! f i ... _. __ . .t. .... ___ ...... _ ...... _.--' ..................... _ .......... _ ... _ ..... __ ._1--_ ....... _ ....... . 

..... -._ .... --........... _ ............ _ ............... _ .. _,..... ........................... __ ._ .. _,.. ... _ ............ . 
tjl}~:J~.~J~;.9.~\r~::.~~i.~.~~.·.·~~~~~~~~~~.·.+~~~~~.·~~~~~~.·~~~~~·;~ii~~~~.~~.!~.·~.·.·~~~~~~~~.·.·.·.·.·.· .......... . 
p..~~~ .. !!Q~.~9.~~.!..~~ .. ~%. .. ~!g!!!f!~.r!.~~ .. ~~y.~! ......................................................... . 
~~~ ... '!Q~ .. !::Q.9.!!p.r.~~~~ . .I!Y .. ~p..!!:R~X~.~_~!!t~l:!~L ...................... 1 ................... _ .. 

·~.~·~~~~~~~~~.·~.·~~§~Ir.~.·~Q9..~.·."{t;~~.~·ijjX6.g.·.·N~Q!iri·~·U?.~i~f·.·.·.·.·.·.·.·.·~~~~~.·.·.·.·.·.·~~~:.·.·::t.·.·.·.·.·:::.·.·:.·.·.·.·::.·.·:.·.·.·.·: 
§.t'='~~f.I.r~L ................................................. L ................. 9.:J?~§.?§.??.~J ........................ . 
1----_._ .. -_ ... - ................ __ .............. -. -.----.. -- .... ---.. -.-

.................. ~~lr.C?.y.9..~ .. {~~J'='~!~~.fQ!.§.~.~~f.I.~~~1.. ................................................ : .. . 
~gjy.~~.g::.9.!::I.. ........................................... L ................ Q:J.1.H!??J.1.~1 ......................... . 
MQ~!f!~~~.L .................................................. .L ................. !?:.1.~??~g:?Q~~ ........................ . 

==~~:.===~~r.r.;.~~Q~:p.~f.~~~I~~~~Q:.G,~:=~==:~=:::=·.~·:.~:.::.:.=:~.:.~~.:.==~=::+:~:~:~~~:==~~~~~=~:: 
9..~! ................................................................... L. ....... · ......... Q.J.~~.~.~.~~?~J.I ....................... . 
~~9.~~f.I.~f.~ ...................................................... ) .................. 9.:J~~§.:?~??.~.t. ....................... . 
§.tan.!!.~~~ .. 9.P.!.~!~R._ ............ _ ......... _ .. ) ..... _ ............... Q.:1~~1961 . .QZ ___ .. _._ .. _ 
~QQt~tr~J?::L ................................................. t ................... Q.~t4.~.~.Q.I?~9.~~ ........................ . 
Chebyshev (Mean, Std) i 0.1674562543 
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General Statistics 

S~M!L 30! ~ ______ .~_ .. ____ .. _____ L ______________ . _____ + 

............................................................................................................................ _ ............... + .......................... . 
§~!TI_IT!~!Y. __ §~~_!t~.i_~.JQL ..................... ~PJ.~.~!!~L~,N~!'!t~r~.~_'l~ ... _.~ ........ _ ........ _._ .. 
N~mP.~r..Qf .. ~~.mp.!.~~ .............................. l ................................................. ~9.~L .................... . 
Minimum i 0.012i 
Maximum-·-·-··-·-----··---··-·--·r··-·--·-··--····---- 0.311 
Mean·······························································r····················O·.-O·1-7876847:l"9r··· ............. __ .. . 
. _ ................................................................................. + .................................. •··••• .. ··_··_ .. ······_··r······················· 
Median i 0.012i 
st~nd·anit;i~~tio~::::::~::::::::::::::::~:~I~:~:~:::~~::~I§24·80437§:~ij·~::~:~:~::~::~: 
Variance i 0.0006152570356i ............................. _-.................. _ •.•. _-_ .. ••••••••••••••••••••• ~ ••••••.•••.••.•••••. -•.••.. -- •••........................... -t- ....................... . 

Coefficient of Variation i 1.387513969! 
Ske;ness·····················································T"··························9~·2·365-5948-3r···· .................. . 
............................................................................................................. ············ .. ···············r· .. ······· .. ············ 

!::i!!i.~!i~f.~§i~~!i~f.~l!f~::·:.~~=~:.:::::::::T:~~::::~::~~-:.::::Q;.~~9.It?~1.?.~C~=::::::::::=~ 
Lilliefors 5% Critical Value i 0.0621850092i 
.......................................................... ................... .1. ............................... - ........................... + ....................... . 

P..~~~ ... I]Q~ .. N9_f.J:D.~! .. ~t?~ .. §!g!'!!n9.~.I].~~_.~.~y.~! ....................................... .1.. ...................... . 
pat~_rrQL!::Q.9DP~~.t . .!ry .. ~.Q.Q::P.~.~~.r!'!~~!!~ .. ~£!:-_ ........... _ .. __ .. _ .... +_ .... _ ................ . 
·.· ......... ·.·.· ... ·.·.· ........... ·~·~Tr.~.·.\XQ.~.·.·{e;~§.~·i.ijX~.g.·."i~~·Q!jji~T.Q..~i~i· ............. · ... · ... ·.·.·.·.·.·.·.· ..................... : ... J ................................................ . 
Student's-t i 0.02075360832i ................................................................................................................... ·· .. · .. ····· .. ········ .. 1···· .. · .. ··············· 

.. :=~:.:~~:.i~T~::[~(:.(A~1~~i~~i9:i.::~~~~~~~i:~::~::~:~.~~.~::.~~::::::~:C:=~.::~~::~::·:.::· 
~Qj!:l.~~.Q.:£!::I. ........................................... .1. .................... J~:9.?1.~~.~.~:E?t ....................... . 
Modified-t i 0.02094170937i 

.~~·.::=::·.·.·.·.·.=~ii~~·.·.~i~~i~~~~~rl~~Q~~:::=::::::::::=:::=::::= .............. ::=:::=:::=::=1:::=:=:::=::::==~ 
9..~I ................................................................... L ....................... 9.:.9..?.Q?.1Q~J.~.~.L ...................... . 
~~.~*~I].~f.~ ....................................................... L.. ................... Q:9.?Q?~.~.9.Q§~?L.. .................... . 
. §.~!ln<~.~rd .. ~QQ!§!X~P_. __ .... _ ... _._ ... _. ___ .L _______ ._. __ .J:l.:Q?..<!I9.1~4131 L-..... -.-.. -... . 
~QQt~.~~P.::L ................................................ .L. ..................... q:.9..?~.~9.?~~9..?..~.L ...................... . 
Cheb shev Mean, Std i O.02546536716i 
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General Statistics 

SWMU 30~ ~ ~ ~ ._. __ ._---------'-.-----------_ .... _-------------------------------------------:--------.............. --

~~~~~~~~~~L-~~~~ 
Maximum 1 0.771 
~ •••• h ..... ao .................................................................................................... h ............................ .,. •••••••••••••••••••••••• 

Mean ~ 0.029825123151 
..................... u ........................ _ ••••••• _ ........................ "'" .................................................................... : ........................ . 

. M~~!~D. ............................................................ l ............ · .................................... Q:.QJ..1.+ ........................ . 
St~.9~~~Q~yl~!L<?!L ... __ ............. _ .. _ ... ~_ .. __ ... _.. 0.07208069398 l...-.. -_ .. __ .. --. 
Variance 1 0.0051956264451 
9..Q.~ffl.~ji~i~.Q(y.~.~.~ji9.ri.·~~~~~~~~~~~~~~.·.·.·~~~~~.L~~~~.·.·.·~~~~~~~~~~~~~~~~~~~~:.?~~i~?.I.?.l~·~r~~.·.·~~~~~~~~~~~~~~~~~~~. 
Skewness 1 8.8311072451 

~~:~~~~~:~:~~~::~~~~~i~~~~~~:::::::~~:::::::::~:::::::::::::::~:::=~::::~:~~;~~~~:;i~F=:~~:::::::::::::: 
............................................................................................................................................... + ........................ . 

h!~.!!~!Q.~.~~ .. f.r.!t~~LY..~~.~.~ ................ l... .......................... Q:.Q§:?.1.~~QQ~.~.L. ...................... . 
. P..~~~ .. r.!9.t~.9.f.JTI~.L~t~~ ... §!gD.!f.!~~D.~~ .. ~~y.~!... ........................................ 1... ..................... . 

. ~:~~=~~.~~.:~~~~:.~~=-~~~~~=~=~~~:~~~~=~~~~:.==~::.~:.~=~~.~.:.~~~~~:.~~~ ... +~.:.~~~~~~~~~ .. ~~ .. 
.................. ~~1~& .. y.g.~J~~~.~!!I.!!:I.g .. ~9.f.~~! . .P..~~~L .................................... L ..................... . 
Student's-t i 0.03818489551 i .............................................................................................................................................. ! ........................ . 

~~~~~-~~;~l~_~~; 
~~·:.~~~~~~~·:.~§~r.%~~ijQ.Q~i?~~rii~I~~:.~O:.~h~~~~.~:.~~~~~~~~~~~~=:.~~~~~~~~·.~~::.~~~:.~~~~~r~~~·::.~~~~::.~~~~~~~ 
CLT ~ 0.03814655762i 

~~a!~~~;~~!~~~;Jl1fUr~;)-: 
Cheb shev Mean, Std ~ 0.05187111082i 
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General Statistics 

!-=S:.:.W.=.;M=U_3",::.=0.Li' -,-___ L _____ L _______ :--____ _ 
~ ................... n ............. • .. • ................. __ ....... •••••• •••................................................................ .;. ......................... . 

§~r!:I_~~!)' __ §~~.!~~.i.~_!!?r.. _______________________ ~_~~~_~_~_~~~r.~_~~ _____ ~ ____________________ _ 
N~r!:I~LQ!.§.~_~p.,_~~ ___ ._ ....... _ .. _ .. _ ... _._ .. __ .L ......................... ~9.~L .................... . 
Minimum i 0_0115i 
Maximum ·------····-····--·----·T-··-----·-·:...:.2..;..6""'1----·-·-

M.~_~_~~~~~~:~~~:~:~~~~~~~~~~~~:~~~~ .... _.~~:.~.~~~~~~:~~~~~_·.·~~~~~~~IQjj~~Q~~i~i~ii~~~L~~~~~~::~:~~::~~~~ .. ~_. 
Median i 0.0115i 
~ji-afd··Qe~iati~~:~::~::=:::::::::~~::::::r::QiQ~5061·4·6·!···~~==~:~· 
Variance 10_041067271591 ............. _ ....................................................... - ............ t- ............................................ + ......................... . 

Coefficient of Variation i 4.961475579i 
.§~~~n~~::::::::::~.-.:::::·.:~.·.::::::::·.:-.:·.·.::·.:::·.:::::·.:-.-.·r.·.·.·.·.·.·.ii~Q~.~.?.~:!."~-~r-.-.-~ .. :~.~.-.-~.-.......... : ....... . 
-------_._--.. __ .. _---_ ..... _......,-----------;......-_.-----1 
!::~!!.i.~.f!?~ .. I~~.§.t~~~~.iJt~ ........................ .L. .. 9.:.~~~~?~~.~.1.L. ......... _ ........... _. 
Lilliefors 5% Critical Value i 0_0621850092i 
......................................... _ ............................................................................................... n ................. + .. _ ..... nn ...... u .......... . 

p..~~~ .. I]!?! .. NQ.~~! .. ~t~~ .. ~!g~!f!~n.~J.:~y.~! ................... ~ ........................ . 
Dat~_!l.Qt.!:-.Q.9!!PJ!!l~!~_!r.L~g!!:Q.~E~.'!I.~!Ij~JJf!:: ____ +._ ... _. ___ . ___ .. _. 
~_·_:·.:~·.·.·.·.·.-.·.~-.~~·~~T~.:·y~_(.{A~~.~·~.f~.g.~~~Q!!~i~LP._~i~f.·.~~~~:~~·.·.·.t.~·_·.~~~:·.·.~·_·.·.· ..... -_ .. : ...... ~ 
§J~~~!l.r~L ................................................. L ... 9.:9.~~~.~.?.~~~~t ....................... . 

==::~=~:~~:~~l~~=~Q~(:(~~~~i~~J~i.~~~~~~~~f~~:·.:~:::::::r~::==~~=~==:~~ 
~~j!:l.~~_~_:f.bI.. ..... _ ... _ ............... __ ............... _L9.:9.I~Q~J.?.~~§.~l... ........ _. ____ ...... . 
Modified-t i 0_06618795938 i 

==~===~~_·;.~i~~~i~.~.~.i.~:~:~Q~,~~:·::::::.·.:.=:::=:::~::·.·.·:::.~:E=:~:.·.·.·:~===~ 
CLT i 0.06424004919i 
J~g~~~H~.·.·.-.-.-.-.·.·.·.·.·.·.·.·.·.·.·.·.-.·.·.·.·_-.: .. -.-.-_ .... -....... -.-............................. ·.·.·.T.·.-.i·Q~~.~.~.7..~~~·~-r.·.·.·.·.·.·.·.·.·.-.·.:: . .-.... .-.-....... . 
Stand~~J~gQ!~r~p._ .. __ . ___ .. _._._. ____ .L9.:9..E?~_~11!)..91~~L_ .. _ .. ______ _ 
~Q!?t~.r~P.::L ................................................ .L. .. 9.:J.~.?~I~~.~.~.~.L ...................... . 
Chebyshev (Mean, Std) i 0.1028426887i 
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General Statistics 

.§lWMU_33L ___ ... _._._L __ . __ ... __ L _______ . __ : .------f 

§~iiiIT!i!i§i~ij.~J.~~fQi·.:·.·:.:::·.·.:::·::.:::·.:::·.r~!~i~!9.·.:·:.:::·L:·:.:~.::::·.·:~:·.~::·.~ 
N~m.~r..gt§.!:Imp!.~~ .............................. L ............... 4:t ....................... . 
Minim~m --.--... -.-----------.-------------L-----0.84 ~ _____ _ 
~~!m.~.~ ...................................................... L ............... 4:.~.L ...................... . 
Mean 1 2.4895451 
...... __ ............. u ............................... n ...................................... + ........... _ ................... + ......... _ .................. . 

~~Q!!!D. ............................ _ ............................... l.. ............... :?:.1.l.. ...................... . 
_§lta-'-'~.Q~!!!_Q~yLC!!J.Q!L ____ ... __ ._ .. ________ . _____ LJ!~556Ml ___________ _ 
Variance 1 0.9132741 .............................................................. •••••••••••• - •••• .o:- ................... -...... ~ .......................... . 

gg.~m~J.~D!..Qty.!:I.~_!:I.~!.Q.I] ... _ ........ _ ........... LJ?:.~~~~~:n ............... _. __ ... . 
Skewness 1 0.561071 

i~~:~;;.i.;.w.i~.:i.~~$.i.~l~I~~:i..~:.==~.~::.:t:.i:ii.~~~:~I.~::::::: ... ~====. 
§.b.~p.J.rg:Y.Y.J.I.~._~.~_.g.~.~!.~!:I.! . .Y.!!!.~~ ..... l_ ....... _ .. Q:.~44L ................ _ .... . 
P~~!:I .. ~r.~.NQ~!!L~.L§.r.'! .. §!gD.!fl~.!):~~ .. ~.~y.~! ...... L. ................ _ .... . 
Re£~_r.!1..!?D9~Q_Y.fbJ~_.ll~~ ____ . __ .. ___ .L§.~~~D!~~ ___ . ______ . __ 
............................................................................................................ ~ ......................... . 
.................. ~?l~'?.y.g.~J~~~.~r.D.!!).g .. NQ~!!! . .P..~!~1.L. ................ _ ... . 
Student's-t i ·2.7317381 
•••• • •• •.• ••••••••••••.••••••.•••••••• u ••••••••••••••.••.••••••••••••••••••••.••.•••••••••••••••••••••• -r ... u •••••••••••••••••••• 

_ .• _____ . _____ .,. ____ • ___________________________ . ________ .L _____________ _ 

.................. ~?l~ ... I}~.~ .. (~9J~~!.~Q .. fQL§.~.~~D.~.~1. .......................... . 
A9j~.~~~.9.:~bI. ........................................... L.~.~?~.~.?.4.t. ....................... . 
~Q~!f!~Q~L .................................................. .L.?:.?~~?~~.l ........................ . 

~=-::.~:·.:~~~~:~~li~}~~~~~i?~firii~i~~::Qg,~.~=~.~~~:.~~:~~~r~~:.::-:.~~~=~:-:. 
g.~! ................................. _ ................................. L. .... ~.:??~?~.L ....... _ .............. . 
Jackknife 1 2.7317381 
••••• u ..................................................•••••••••••••••••••• " •••••••••••••••••• u •••••• ~u •••••• ................. 

.§.~nd.~~_.~QQ!~!!!!p. __ . _______________________ !. __ ~:l~:?~~L----.-------.-.--
~QQt~!!!!P:L ................................................ .L.?:.?~1.~?~.L. ..................... . 
Chebyshev (Mean, Std) 1 3.1175331 
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General Statistics 

~ SWMU 114' -------~--_+----+----t 

§~~~m~ii~i~ji.~i~~iQ[·:::::::.[~=~:::=~:~::~J.~ii~.~l~:~~~~. ~=:=:::::~:::::::: 

E~~~~~;;;1~;;~i~~1~~ 
Standard Deviation i 0.879985 

~~~i=~=~=.==~~~~·.~~~==I~:::.=.~:.~~=~:t9.If4.~.?j~:' .... ::'=~.=== 
9..Q.~ro.~.~m .. 91.y.~.f.i.~JtQ!''-................................ L9.:.1~9.~~~ ... _. __ ........ _ .. 
§.~!tw.n~.~ ...................................... L ...... _ .............. t .. .9.:??§.9.9..~ ......................... . 
-.--------.--------... -.-.. -.1.---- 1--.. -.-._'" 
LilliefofS Test Statisitic ! 0.089123 
hiij!!i!Q.~.~~~~~·~!i~i·y~i~.~ .... ~=·.=~· ..... ~~:.~~~~~~~]j.~Q~.~!~~ ....... ~::::~~~: ....... ~~ .. ~ .. . 
p..~!~.DQt~.Qrrn~! .. @~ .. ~~ .. §!gnm~nf.~ .. I::~y.~L ...................................... . 
Qata not LQ9nQ!ffi~I: I!1 Non-p~I@.!!!et~c UCL _1--____ . 

..... " ...... u_ ..... u .. u.h.~ ............... _ ........ ,. ....... Hh .... u ...... un ... u .......... u ... ~ ....... l ............ u •• uu.h... .. ......... u .... ,. ........ u •••••• 

....... -.... - ......... J~?l~ .. Y.9..b.!A§SI ... ~m.!naJ~Qr.m~!-p..@ll:1t .................... _ . 
. §t~~~nr~L ........................................................... t ... ?:.1J§:H?~ ......................... . 
----.. -.-.-~------------............... ------:-- -----
.............................. ~?l~ .. Y.~k(AQl~~~..fQL§~.~Y.I.n~~l .......................... . 

c.%T:.:f:~~:::::::=:·::J:::::::=~=B.i~:==: 

I ~f~~~~~~~=~~~~~;a.1f.1.~l~=~ 
St~ndard BootS!.!!Y? ... ___________ .[ . __ .. L~J.1.5682 ... ______ . __ _ 

~.QQ!~!r.@P.::L.................................. . ....................... L .. ?:.1.1~.?~~ ........................ . 
Chebyshev (Mean, Std) ~ 2.233182 
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General Statistics 
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General Statistics 

SWMU 181: .. _.-1_ .. __ ._._ ... L __ . __ ._._+ ____ . 
.................... '".~ .................. ~" ......... ~ ___ ..... " ........... u ... ~ •• nnnnn .......... v ................... u ...................... ,; ........... u<>+ ... _ ........... . 

§.~.m.m~!Y. .. §!!l;.~!~.fQr. ............. _._ ..... l.~.~~~Q.{~>.Qy!.~I}~_! ........... _._ .... _. 
N~!!t~!..Qf.§.f:'.!!!p.t~~_ ............................ L ....................... -....... ~l. ...................... . 
Minimum 1 0.00::...;1+1 ----I 
Maximum . '-0:2891 Mean································································1····,:i":01·409090909T··· .. ·················· 
...... _ ... _._ ..... _ ........................ _ ••• H ........................ _ ........................... _+ .......................... ___ • ____ .. + .... _ .................... __ .... .. 

Median I 0.0011 StaOdani""Devlatioo································r··O·:061·4·0·1·S0631r· .. ·········· .. ········ 
v;.ia-nce·-···---·- .. -· .... -------rO~OO377018181·8i----
......... hn ........... __ ...... _ ............................ uuu ....... n .. n ............ + .•. ~ .................... uuu ........................... HU ........ u .............. . 

Coefficient of Variation I 4.3575475451 
§.~.~~~~.~ . .-.... .-..... ~ .. ~ ......... .-.-.... .-.-.. .-... ~ .... ~.~.-.. .-.-.... ~.~.-... ·.·.~ ... ·.~.-.].·.·.·.·.~:.·.~·.~~~_~~~~_1.~:?"~I..:::::.~.:.~ ... :::~~.:::.-: 
1---._------_._---...,..-. __ .- I 
§h~Q!f.Q:.W!!.ls.I~~ .. §!~!J.~j~!9. .............. L .... Q:.~.~.Q.?.1.~~?~.~.L ...................... . 
§J!~p.j.f~Wl~~._~.~ .. 9.~.~t~L'!~lu~ ..... L ... _ .. _ .............. Q:.~t1.1 .................... _. 
p..~!~.~Q!.NQr.mf:'.! .. ~L~~ . .§!g!!!f!~n~.h~y.~L __ ................ _~ ........................ . 
~!1.!!.!'ll?t!::Q.9normal;.r.!Y..Non-~r~metric l,:!f!!::.---i--.. ----_ ... . 

. , 
.......... n~ ........... u ... h •• ,...u ..................... u •••• u .................... " .. "~ .... n ..... u"~d ••• UU ... u •• u .............. un .... h ...... ~ ................. h,. ..... . 

· ... , ... _ ......... ~?1~.Y.9.~ .. {~~~!DJ!!g .. NQ~~.! .. R!!f:'1._ ..... __ ... 1 ........................ . 
Student's-t 1 0.03661699432! 
................................................... uu ...................... u ........ J ............................ u .............. .;. ••••• u ............. u ....... .. 

.................. ~~1~ .. y.9.~j~flj.~~~~I~i.~~~~~~~~r:.~=~~=I ...... :~~·.~:.~·.~~~~~. 
~gj!:l§!~::f!!::L .............. _ ................ _ .......... L. ... Q:Q~~~t!.;t~~L. .................... . 
MQg!f!~g.:-!. ................................. _ ................... L._._ . .Q:_Q.~.?.?.~~~:!.~.~_I_ ....................... . 

) =~~ ........... ~ .. NQ~::Q~I~:Qi.~!rl9..y.£~ .. ==:==~: ................. L ............ ~= 
CLT 1 0.03562353841 Jackknife .... ······················_-···· .. · .. ···· .. ·········r··O·:036S·1699432r· .. ·········· .. ····_· 
............... un ••• ·u ..... H ................ n····· •••..••••••••••.•..•••••••• .;..~.u.-................................ 4.* ••••. u* .... ~ ......... . 

§tandard Bootstr!Y!...._.. l 0.03470468779! .. _._. __ 
~gg~.~I~.I?::t ............. c •••••••••••••••••••••••••••••••••••• L .............. :.1.:~~~L ...................... . 
Chebyshev (Mean Std) I 0.07115285891 
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General Statistics 

SWMU 230 ~ ~ ~ ~ ~ 

~~~:.~.~':'~:::'~'::'~~.~:'~.==:~~~~~::.~:'~'~.':'~'.~::'~:'~~~~~:.~:.~:'~.~I~~~~·:,·.=~::.~:.=r:.~~~.~·:,~:,~~==~[:,·::.=~:,~.~:::'~':":.~~~:'~~=::::::'=~:::'=':~.~~=~':::'~=::'~.~~~:.'.=~~ 
~.~!.D.!!!~!Y._~!~.!J.~.~~ .. ~Qr. ............ L .................... ..!.~.~~~.!Q ....... L .................... .l§.y.~!.D.~.ry .. ~t~!!~!.~ .. f.~!. ........................ l!n.(~~~~!~2 

~i~~~~f.=~:~:=~~=~~~~~~:~:~~:~::j~==~~~===j~~~~~:~~~~~=t~'!=~==~:=~~~j~~~~~~~~~~~:~~~~=~~~::::=::=~~~~=····+::~:i~:~gl 
Maximum j 1 6.61 iMean 1 0.832538 ............................................................................ : ........................... ': ........................... + ......... ~ .•............. 1' .............. u ................................................................... + .......................... . 

Mean 1 i 2.504286j jStandard Deviation j 0.394922 

e~El±ii!L=~~f:!~~~~~~:~ 
g.Q.~!f.!~!~.~! . .Qf.y~!:!~.!J.Q.~ ............. i ........................ .i ... .Q:.§.~.~ .. ~~~t ....................... ..l.~~.~p..i.r.Q::Y.Y.m~:.§.~ .. g.fmgal.Y.~lu~._ .. l... ........ Q&?~ 
=:~:==:~~~~~~:::~~~~~~::~::::~:=~:~~~~~:::~:~:::::=::~:::::~~~:j::::::~=~=~==L:=~:~~~~~=:~j=·~!::·~r.=~=~~~~Q.==:::::-!..:~=-.. ~:~~!~===~.h~Y..: 
.................................. ~?.l~ ... Y.9b .. (A..~.~.1!I.!f.!9.NQ!:!!!~! .. P..~!~J.L.. ..................... .L~.~!m.~!~~ .. A~~m!f.I.g.JQ9.f.I.Q.~.~LRj~E!.~.~t!~m. 
Student's-t ~ ~ 3.122985j lMlE Mean j 2.485614 
............................. u ........................................... h ............................ t ......................... h ••••• : .............................. : .................................... _ .............. 60 ................. _ .................. : ........................... .. 

i i j MlE Standard Deviation 1 1.Q21171 ......................................... ~ .......................................................................................................... ;. .............................................................................. y ••••••••••••••••••••••• 

_. ___ .. __ . __ . ___ .. __ ~§.l~~_ . .Y_~_~_{A~j~~~_9.._fQ£.~~.~~!!~_~J_.,._. _________ ._ .. _-lM~_coemg~!!!.QLy.~riatio!L._.LQ..~1.0833 
~~iy.~~~.g.:f!::I.. ................................ L. ...... ·.· ............. f .. ·~·}~~.1.§.~.j ......................... 1.Mq; .. §.~~~D.~.~~ .......................................... j ... t:~.Q~.~~~. 
Modified-t j 1 3.1642441 iMlE Median i 2.299147 
.................................................................................................. ~ ............................ i-........................... ;. ................................................................. _ ................ + .......................... . 

........................................ , ................................................... L ....................... 1 ......................... i.M!::!; .. ~Q~ . .9~~.~.HI.~ .................................. ~ .. }::?9.~~?~. 
___ . ______ ._ .. _ ...... __ . ____ . __ ~_~_L~~.!!Q!!:Q!!!~.rD.~.!!:!Q_.Y.~k---.. ------........ --~--.--.. -.--.-.... ----.\-Mb!;- 90r~.Q~.~.!l!~. _____ . __ ... __ ... _ .... _. ___ ._._._L~_&~~Q~1. 
CL T 1 1 3.0789371 i MlE 95% Quantile i 4.402553 
................................................................... : ••••••••••••••••••••••••• : .......................... 0(- ......................... 1' .................................................................................. 0(- ....................... . 

Jackknife i i 3.1229851 lMlE 99% Quantile j 5.761089 ........................................................... ············t· .. ··············· .. ·· .. ····~ .. ······· .. ······ .......... : ........................... ~ ............. -.... _ ....................... _ ................................... -.......................... ~ ........... . 
Standard Bootstrap 1 1 3.051074i i 

~g~~~!~~~~i~i.~i.;:~i.i~i:~:.~~~::.~:.E:~~~~~~~~~~~~~~::::.~~~~[~:~~l~~!~f.~~~::.~~~~:.~~::.~:::::.~J~~a~~~tg:.}:.~~r~:.~~·~~~~~~::.~~:.~~~~~r:.~~f~~ii 
1 ~ 1 1 1MVU Estimate of Std. Dev. 1 0.994565 

~~~~E§t~-~~~~!!~~~~~!:~:~~~ 
i 1 1 ~ 195% H-UCl i 3.088412 

1 1 i ~ ~ Recommended UCl to use: j 
......................................... ~ .......................... : ......................... ~ ........................ ~ •• : ••••••••••••••••••••••••• ~ .......................... : .............................................. u •••••• : ......................... . 

i 1 iii i Student's-t or H-UCl i 
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SWMU 232-1 



General Statistics 

SWMU232-1 .....-.---..... i .. 

sum.ma~....s!a!~.~.i~.for .......... i ........................ J ........................ L.. .................. -.[- .................................................................. "-"-~--. ................. 
Number.of.same!es ......"...""'.i....... i 12! j + ... 

~M.g!@E!.m.- ...................................... b ......................... ; .................. 2 .... i.... ..................... :...- ................................................................................................... 

!!!ledIan j : 

.......................................................................................... ......................... .............. .............................. .................... 
flncarsenic) 

! 1.629241 
5 l i  f Mean i 0.609288 

Minimum ____- 

!Standard Deviation 1 0.516373- 
! 0.266641 

2 0933331 
:Variance 1.7: 

Mean i i. -2- + + + 

1 1.2053541 
f 1.452879; Shapiro-Wilk Test Statisitic i 0.948733 

Standard Deviation ...L. ...-t----------..-~---l-.---. _--I.--__----c-_-_-__--------~ 

Variance .c~~~.~.~!..or.va~.at~~~ ....... ...I .................... ....* i 0.575806! Shapiro-Wilk 5% Critical Value ! 0.859 
1 1.531818! :Data .................................................................................................. are Lognormal at 5% Significance Leve Skewness : + > 

i Estimates Assuming Lognormal Distribution 
iMLE Mean i 2.10141 Student's4 .f ....._~............................................+-.-...............-...+ *- 

: * ......................................... >.----- 

;arsenic i ;Summary Statistics for 
i Minimum i -0 020203 .................. ......................... ........................ ............................................................................. ..... .................. 

0.981 i Maximum . .................................................... . 

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

.......................... 
................................................................ : ................................................... +- ...................... ............ .................--------------.---.................................*......................... 

................................................. ...................................................................................................... 
................................................................ ................................................... ......................... 
................................................................................................................... --__- ____-_._--__._---_-_~-~---~~~-~~~-~-~~.--.-~~~~---~~-.~.~~---~-~-- 
.............................................................................. 95!% UCL (Assuming ...................... Normal Data) ......................................................................................................................................... i 
.............................................................. ............................................................................ ....................... i 27182221 

................................................................ ! MLE Standard Deviation ............................. ........................................................................................... : .................................... 
i MLE Coefficient of Variati ................. _ g _ s _ f o ~ - U c ~ ~ ~ d j ~ ~ e d - f o ~ ~ s k e w ~ e ~ ) - ~ - ~ ~ ~ ~ . ~ ~ - ~  ......... ......i. 

Page 1 

i MLE Skewness ! 1.827272. 
! 1.839121 

Adiu.geKLT f 1 2.8300771 + + 

iMLE Median 
i 2845171 

.Mgd.jfie!!.i i... J i 2.7438663 i ; 
i MLE 80% Quantile .......................................................................................... i ......................... i. ........................ J ............................................................................. L .....: 

! 3.570934 iMLE 90% Quantile 
i 2.665671 !MLE 95% Quantile : 4.300458 
i 2.7182221 i MLE 99% Quantile i 6.112718- Jackknife : 9 ........................................ * 

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

................... 
95: % Non-parametric UCL ......... ____- ......................._.___l.._._._.._.- : .................... * ............... ----------------.--~.-~~~~~-~---~.-----. 

.CQ ............................................................................... 3 ......................... : ......................... :... ..................................................................................................... 

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

...................................,..............................................-..........................-..................-......-...........I......... ....... ---.---- ......... 
i UCL Assuming Lognormal Distribution 
i95% H-UCL i 2.94203 
i95% Chebyshev (MVUE) UCL i 3.458497 
i99% Chebyshev (MVUEJ UCL i 5.231951 

...................................... ......................... ......................... ......................... .............................................................................................................................. I L i : 

................................. ......................... ................... ......................... --.-.j :.... -.: i ...................... ......................... ...................................................... 0 ......................... 
..................................... ......................... ......................... ......................... .............................................................................................................................. ._: j ; : 

....................... .... .......... .... ..................... ................... 
..............................................._.....*...................._..... > ............................................................................. * ......................... 

...... ................... 
........................................................... !Recommended UCL to use: 

L I -..-----. i 

/ H-UCL 
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SWMU9 



General Statistics 

SWMU9i i i . --.----l---.-.. -.---~--.-... --... -.--'-.-.---.. --.. --.--.... ------+---.-

§~rri~~!i~§.~!i.~i.~·.IQi~~·.~·.·.~·.~~~~~·.~· __ .·.·.·.~~·.·I~~~.~I~~~~:~~~!D.!ir.QiQ!~~.~.~.·~.~~· .~~. __ .~~~~~~~~ __ .~~~~~~. __ .~. 
N~!TI.~L9.t§.~.mP,.~~ .............................. L ............................ _ ............................. ?~ ......................... . 
Minimum i 0.0033 ._--.. _-.. --.--.. --.. - .. -.-.... -..... - .. -.................. -.-............ -..... - .. - .. ---::= 1--._ .... _ .. -

M~?:C;!!TI.~.~ ...................................................... L ........................................................ ~.:~~ ........................ . 
Mean i 0.2118302632 
............ _ ...... n ..... _ •••• _ ................................... • ...................................... + .................................................................. _ ....................................................... _ ..... .. 

M~~!~n ............................................................ L. ................................................ .J?:QQ§! ........................ . 
Standard Deviation i 0.5817663116 ---·------·····--··· .. ··-····i···--····-··· .. --.. ···-·--· 1-----.. -
Variance i 0.3384520413 coefflcien .. ·of·Va·ii·atlon·······················r···································2:746379·5·92· ........................ . 
§.~.~Yi.n~.~· ____ .·.·.· ______________________ .· ______ .· ________ .·.·.· ____________ .· __ .·.· ____ .· ____________ .·.· ______ .T ____ .·.·.· __ .· ________ .· __ .. __ .·.· __ .~· .......... ________ .~ .. __ ........ __ ... ~ .. ;~~Q~.~.~ .. __ .. __ .. __________ .. __________ .. ~ ..... __ .... __ . 
. __ ._ ... _-_. __ .............. _.-.-............. _ ... _._ ........ ---.. __ ._--_.- _. __ .. __ .-
~.mJ.~JQ~ . .I~~!.§.t~!!~.~J.~ ........................ .L. ................................ .9..:~!?9.9..9..~~~!~ ........................ . 
b!J.~!~f.Q.~.§.~ .. f.r.!!i.~IY~J.~.~ ................ L ............................... Q:.tQ.1.~~t1.?.Q.L ....................... . 
p..~!~ .. nQtNQ.!!!!~.!..~!..~~ .. ~!gn!f!~.r!.~ .. ~~y.~!... ...................................................................... . 
Data Bot L.Q9no~.~h.I!Y_~.Qn-p.~rar"!)~r:!Q_y~~._._ ....... _ .. _. ___ . __ '-. ___ . 

· __ .~~~~~.· ____ .~~~·.~~· __ ~·~IOZc; __ .~Q·9..b~ie;~~.~·iri!D.g __ HQ~i(p..~i~i.~· __ ~·.~·.~·.~·.~~·.~~~~~~.~~ ..... ~~~~~.~~· ... ~·.~~·.~~ .. ~~.~~~~ ..... ~~~~~.~~~ .... ~~~. 
Student's-t i 0.3229693582 ............................................................ -.................................................................................................................. . 

1-.. ----.......,..--... - .... ---.. - .. -.-.... -.-.. --..... -.-... - ... ------ ... -.--.. 

.................. ~~l~ ... l)gJJ~fiJy~t~~J9.L~~.~~n~.~l ..................................................................... . 
~~j~.~~.~.:f.!::I.. ........................................... l... ............................... Q:.~.~~~~1.~.?~:?. ......................... . 
MQ~!f!~~.:-!. .................................................... .L ................................ .9.:~?§.~.~.~§.?:t~ ........................ . 

:.: ............. ~§..~.%:.~.Q.Q~p.~i~!D.~i~~~1f.9.b::::::::::=::::~::~:::~~::~:::~:::::~::::~::~=:~::~ :~~::=~::::::::~::: 
CLT i 0.3215965643 
~·~.~.~~~W~ ........... · ____ ... · .......... __ ... · ................. · ....... ~· ....... · ... : ............................... .T ........ --.......................................................... Q.;.~~~~§.~.~.~.~~ .................................................. . 
~J!I_ndl!..r!L~90t~!.~JL ........ _ ........... _ ...... L .. _ ................. _ ....... --'?&~~i!?50.Q~~ .. _ .............. _ ... . 
~9.Qt~~.f~P.::t .................................................. L. ................................. 9.:i~~.~.~.~§.~~~ ........................ . 
Chebyshev(Mean, Std) i 0.502713419 
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General Statistics 

~ .§.~~Y.!LL~ _________ j ___________ J ________________________ ~ ______ _ 
, _ •••••..........•••.•.•.•••... _._ •• _ •• _ •..... __ ...........................•.. , ..•............. _ ....... _ .........••..•...•...•................. 1 .•.••........ _ ...•....... 

§~!TIm~f.Y .. §!~.!!.~J~.JQr. ........................ l~::~.~!.~Q::?1~!~!!r.Q!Q!y.~~~ .......................... . 
~y.m~f. . .QL§~.!)Jp.!.~~ ................ _ ............. l ...................................................... _ .. ?~ ......................... . 
Minimum i 0.00275 

¥~~!~~~:.~~~.=.~.~~~::::.~:::.~.=.~.=-.~:r:.~::::.~.~.-.~.~::::.~::.~::::.~.~.~.-:::::::: ... ?~i ::.~.-.~:::::::::.=. 
Mean i 0.1574065789 
._._ .................................... n ................................................. + ........................................................................................................ _ •••• 

Median 1 0.00505 

~~~!!1..::Q.~~i~t·io~::::::~:~:::::~~=::::::~··!··:=::~=:::::::::::::~Q;'38~Oij~ :::::=~::::=:~. 
Variance i 0.1513943618 coeffiCient·of\is·rlatioii .. ······················r·································:2"::471·9·06·1·08 ........................ . 
§~.~~~~.~ ..... ::: ............ : ............................. ~ ............. : ................................. 'J.~ .......... ·.·.·.· ... ·.·.·.·:.·.·.·.·.·.·.·.·.·.·.·.·:.·.·.·.i~~~9i~§.M·~· ..... ~ ........................ :: .. :. ........ . 
-----------------.------.. --.-------,-----------------._----------1-------------
!::mJ.~fQ~ . .T.~~.§!.~!!§.i.!J.2 ......................... L. ............................. J~:.~§?~~.??.!.~ ......................... . 
Lilliefors 5% Critical Value 1 0.1016311701 ................................................................... __ .............................. ~ ............................... -.. -.-............................................ -_ ................. .. 
!?.~~~ .. !.1Qt~g.f.I.'!}~.!..~t~~ .. ~!g!}!f!~n~ .. ~.~y.~!... .................................................................. . 

===~:.~=~~:~~~=-~~==~=~==~~~==~::=~~~:~::~=~~::.=:::=:::=:::=:::::-:.:=::I:~:.==:::=::=-:.::~ 
.................. ~~J.r.'?Y9.~ .. {A~.~!TI.!~g .. ~Q!!!.!~! .. !?..~!~J ................................................................ . 
. ~.t~g~~f~L ................................................. L ............................ .9.:?~E.~~.1.?Q? ........................ . 
--------r.-------------------------------.----------------------------f-.---------
.................. ~~1~~ .. Y.9.~ .. {A~J~~!~gJQr..~.~.~~!}~.~~L ............................................................... . 
A~iy.~~.~.:.9.!::I.. ........................................... L. ...................... -.. J?:~~~.!..!.:?~?.~~ ........................ . 
MQg!fl~~.:L .................................................. .L. ............................ Q:.?~§QQ~~.9.~:?. ......................... . 

~ :~:.:=:::=:~:.~~I~HQ!.tp.~f.~Qi~~~::Q:.9.j~:::·.::=::=:-:.:::::=:=:=::: .. :::~:.:=::~=::-:.::::~~:~:= :.:=:::-:'-.-:':::=::=::~ 
CLT i 0.2308199745 
J..~.~.~.~~.~f.~ ............ : .................. : ............. · ..... · ... ·.·.· ... ·.·.·.· ... ·.·.·.· ... ·.·.·.· .. :.· .......... 1.·.·.·.·.·.·.·.·.·.·.·.·.·.·.~·.· ..... ~·.·.·.·.·.·.·.·.·.9.~·?~i?~.~i? .. Q?.· ...................................... : ...... : .. 
§.t~!!.da~J~.QgJ_~l~P. __ .. ___________ . ____________ L _________________________ Q.:?1!Q~50Q~~ _________ _ 

~QQ!~!I~I?:'.L ................................................ .L. ............................ Q::??~~~.??..~J~ ......................... . 
Chebyshev (Mean Std) 1 0.3519537209 
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General Statistics 

SWMU91 i 1 i ..• _____ ._l_ •..• _. __ ...... _ . .:.. ___ .. ___ ... -'_ .. _. __ .. ___ .... -_.--t---
~.~~~.!~i~ii§~~~.!j.~jJ.~~·IQi.· ________________ .~~·.·.·.· __ .·.·.· __ .·.·.· __ I~~~i..Q.<~j.p.y.!iii~.~·.·.·.·.~.~·.~~.~].~.~· ____________ .~~~~ .. ~.~~~~~. 
~~!'TIp.~f..gf..§~.!'TIpt~~ .............................. l .............................................. .?.~.L ....................... . 
~inimu..!!.' ... __ . ____ ._ .. __ ... __ .. j ... _. ____ 0 . .9~6! ____ .. . 
Maximum . 0.121 ............................................................................................ : ........................................................... + ............................ . 

M.~.~.I] ................................................................ L ................ Q.~Q~.?.~ .. ~~~.~.~.L ................. _ ... . 
Median j 0.036! ................................................................................ : ..................................................... ..;. ........................... . 

Standard Deviation j 0.009831456364! 
vaiiance·--·····-·:-·------·-··--·T-·-9.665753425E-005! .-.. --.-
......................................................................... -_ ........ "" ..................................................................................... . 

Coefficient of Variation i 0.2646372841 ! .. _ .•••.•..••••••.•.•....•..••••.••••.•.•.......• _ ..•......•••....•••.••••• : ..•••••••.•••.••••.••.••••••.••.•.•••••••••••••••• _.+ ••••••.•••.•..•••••••••• 
Skewness i 8.544003745! 

~~~~~~~·;::··~~~~~·~;~~~:~~::~::::=~:~::i~~~==~:~~~~~·~·~~;~:~~1=~~== 
........ u ................ h ................................................... : ....................................................... n.+ ................................... .. 

Lilliefors 5% Critical Value 1 0.1 036984564 ! 
p..~i~.·.·.Q·Qi)~~Q.rrriiC.~f.~~·.·.~Ig!}"!ij·~.~~~~·.·.~~y.·~.'".~ ........................................................ ~.~·.T.·.·.·.·.·.· .. --.· ... ·.·.· ..... · ... ·.· ... · .... . 
.9!11~_-'!Q1bQ.g!!p.!!D.~J~.I~.~.Q!!:Qar~!!!~.!f.!Q. U~h __ ..... ___ .... _+ ....................... . 
~~.~~~~·.~· ... ~· __ ....... ~·~·~T~ ... I~~9.~ ... ~0~i~·.~.!~ri~·Q0.i·~f.p..~i~f ... ~~· ....... ~~~~ ..... ~~~~·.~~· ..... ~· ... ~r ......... ~· ..... ~ .... ~~~ .. ~ ...... ~~ ... 
Student's-t i 0.03906806366! 
.............................................................................................................. ••••••• u ................ ~ ......................... . 

.. ==::==~~I~=Q9.~:~~l~~t~~!Qr.=~~~~~~~f:==:==::==:=:::=r==::::~::::~=. 
AQj~.~!~.g.:9.!::I. ............................................ + ................. Q.~9.~.Q.??.~~t~I~.1 ........................ . 
Modified-t 1 0.039259844481 .................................................................................................................. ·· .. ····················r·· .. ············· .. · .. · .. ···· 

~~~=:=:·.~~r.;.::~~~;.p.~!i~~if.!~:IJ9F .. :.:::::~·::=~~:~~~~~:93~~F=:==~:::::·~=·:. 
.......................................................................... u ...................... : ............................... n ........................................................................ . 

Jackknife j O.03906806366! 

§ia~Ci~~iL~9.Qi~i~:::~:::~:~::::~~:~:::=:~:L::~:::~~~:::i_q39:~t~001·1·1=:~~=:::=~::: 
~ggt~r~P.::t ................................................ ..1 ............................. ::t:~9~A~1. ....................... . 
Cheb shev Mean, Std i O.04216640426j 
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General Statistics 

fL<?!!I_File i _: ________ L _______ L ______________ + _______ _ 
§~i!im~ii§i~ii~i~.iQi::_~-:_-_-::::::::::_·_·:::IRQ~::----:::.·.·:::.·.t::.·.·.·:.·.·~·.·::.~.·:.·.·~~.· 
N~m.~.~!..QL§~mp~.~~ .............................. l ................... ?~.L ....................... . 
Minimum i 0.00485l 

M~~!m.~.~ .... ~=~~=~~~~~=~=~~~~=~~::=: .... C~~:=:==:?~C~===::=:=: 
Mean i 2.8634291 ..................... _ ............................................................................. + ................................ .,. ......................... _ ..... . 

Median 1 0.8741 

sta·nd·ardj~~yli!iiC?n···:~:::~::=:=:::=:~:L~~48~2~C::=:::=~:=: 
Variance i 28.604591 
._ ...... n ............ u ............................................................... -t- ......................... .,. ........................... . 

~.Q~m9.~.~!..Qry~r.!~.!!.QE! ....................... .LJ.:.~~?~Q~.L ...................... . 
Skewness i 2.9546681 ................................................................ ················· .. · .. ·········· .. ············f·········· ............... . 

~.!!!J.~!Q!i~I~~I~i~~!~ffi~~:~=:::~:::~::::=LQ~:i~~[<i.~L:::::=:::=::=-:. 
Lilliefors 5% Critical Value i 0.101631l 
......................................................................................... ,1.. ............................. + ........................ . 

!?.~~~ ... QQ!.~.g.®~.!..~L~% .. ~!gD.!f!~I!.~ .. ~~y.~! ...... L ..................... . 
!?.~a noll.<?_gnQf!!1_I!!_;_I!Y_~9.D.:p~.r~!!!~tric ~~F--.----------

·.~.·:.~~.~:.·.·.·.~·:.~~·~Ir.~.·.If9.~.~·ffi~§~mI~.g::~.Q.mi~fl?.~i~i.r::::::::::::::~:~·::: 
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