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8.0 SOLID WASTE MANAGEMENT UNIT 61A, 
SCHOOLHOUSE MESA TEST SITE: BLAST AREA 

8.1 Summary 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a risk-based no further action 
(NFA) decision for Solid Waste Management Unit (SWMU) 61A, Schoolhouse Mesa Test Site: 
Blast Area, Operable Unit (OU) 1334. SWMU 61 A is an inactive explosives test site located 
within the former Area Z explosives testing area. Review and analysis of all relevant data for 
SWMU 61A indicate that concentrations of constituents of concern (COC) at this site are less 
than applicable risk assessment action levels. Thus, SWMU 61A is proposed for an NFA 
decision based upon confirmatory sampling data demonstrating that COCs that may have been 
released from the SWMU into the environment pose an acceptable level of risk under current 
and projected future land use, as set forth by Criterion 5, which states, "The SWMU/AOC [area 
of concern] has been characterized or remediated in accordance with current applicable state or 
federal regulations, and the available data indicate that contaminants pose an acceptable level 
of risk under current and projected future land use" (NMED March 1998). 

8.2 Description and Operational History 

Section 8.2 describes SWMU 61A and discusses its operational history. 

8.2.1 Site Description 

SWMU 61A, Schoolhouse Mesa Test Site: Blast Area, covers approximately 34 acres 
(SNUNM April 1994) on federally owned land controlled by the U.S. Air Force. SWMU 9 
(Burial Site/Open Dump), which is located within the boundary of SWMU 61A is being 
investigated independent of SWMU 61A and will be submitted under a future NFA proposal. 
SWMU 61A is located on the Schoolhouse Mesa, northeast of Demolition Range Road and 
south of Coyote Springs Road (Figures 8.2.1-1 and 8.2.1-2). The mean elevation of the site is 
5,884 feet above sea level (SNUNM April 1994). 

SWMU 61 A contains a previously cleared area, one long low debris mound (Debris Mound 1) 
located southwest of the cleared area, a second, former debris mound (Debris Mound 2), 
located northwest of the cleared area, and three concrete blocks (Figures 8.2.1-3 and 8.2.1-4). 
Both mounds were dismantled during confirmatory sampling (Section 8.4.4.2.3). A small hill lies 
adjacent to the southern edge of the cleared area. One large metal fragment, identified as a 
bomb fragment, and numerous metal pieces of aircraft fuselage are scattered on the ground 
between SWMU 9 and the hill (Figure 8.2.1-4a) (Sandhaus February 1994a). There is a rock 
mound on top of the hill with a wooden post set in it. Debris Mound 1, 1 to 2 feet high, was 
located along the northeast base of the hill. Plastic fragments, an old battery, and metal scrap 
are evident in the debris mound (Sandhaus February 1994a). Aerial photographs indicate that 
Debris Mound 1 was located along the south edge of the cleared, graded area prior to 1967 
(USGS 1967). 
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Figure 8.2.1-4a. Low angle aerial photograph of the irregular concrete 
blocks, cleared area, Debris Mounds 1 and 2, and the 
dual roads into SWMU 61 A. View to the east. 

Figure 8.2.1-4b. Reddish-brown high-explosive fragments collected 
northwest of the concrete blocks, SWMU 61A. The 
average size of the fragments is less than 1 in. in 
diameter. 
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Three concrete blocks are located northwest of the hill (Figure 8.2.1-3 and 8.2.1-4a). Each 
block is irregularly shaped, has a blast pit in the center, and is fractured throughout. These are 
concrete test cylinders made with aggregate from the local area. Approximately one pound of 
high explosive (HE) compound fragments (Figure 8.2.1-4b) were found northeast of the 
concrete blocks (Sandhaus February 19948). A small surface depression is located in the 
southwest portion of SWMU 61 A near the SWMU 9 boundary. The depression is approximately 
10 feet in diameter and 1 foot in depth. 

SWMU 61A lies upon 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 clay to 
boulders (SNUNM March 1995, IT May 1994). These deposits contain relatively impermeable 
carbonate-rich soil horizons and impermeable carbonate-cemented horizons that inhibit vertical 
groundwater flow (SNlJNM March 1995). Based upon the well record tor the Schoolhouse 
Mesa Well, located approximately 0.5 mile west of SWMU 61A (Figure 8.2.1-1), the alluvial fan 
deposits, less than 100 feet thick 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). SWMU 61A is bounded on the west by the 
Coyote Fault which forms the eastern margin of the Hubbell structural bench, and the SWMU 
exhibits down-to-the-west displacement. The fault is expressed geomorphically as linear range­
front facets, and, as evidenced by the coincidence of the Coyote Springs with the Coyote Fault 
(0.5 mile north of SWMU 61A), probably influences groundwater pathways from the Manzanita 
Mountains to the alluvfum (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 groundwater recharge is likely precipitation in the Manzanita 
Mountains infiltrating through fractured bedrock (SNUNM March 1995). The direction of 
groundwater flow in the vicinity of SWMU 61A is generally to the west-northwest (SNUNM 
March 1997). 

SWMU 61A is bounded on the south by an unnamed ephemeral arroyo that is a tributary to the 
Arroyo del Coyote (Figure 8.2.1-1). The unnamed arroyo drains a small watershed with 
headwaters in the western face of the Manzanita Mountains. The confluence of the unnamed 
arroyo with the Arroyo del Coyote is approximately 2,000 feet west of the site. A smaller 
unnamed arroyo traverses the northern portion of the site and captures the majority of the 
SWMU 61 A surface water within its small watershed. This smaller unnamed arroyo drains into 
the larger southern boundary arroyo prior to the Arretyo del Coyote confluence (Figure 8.2.1-1). 
The Arroyo del Coyote ultimately drains into the Tijeras Arroyo, several mites northwest of the 
site. 

For a detailed discussion regarding the local setting at SWMU 61 A, reter to the "RCRA 
[Resource Conservation and Recovery Act] Facility Investigation [RFI] Work Plan for Operable 
Unit 1334, Central Coyote Test Area" (SNUNM October 1994). 

8.2.2 Operational History 

SWMU 61A is \ceated in the iormer Area Z explosives testing area ot the Coyote Test Field 
(Figure 8.2.2-1). Prior to its use by SNUNM, the area that comprises the Coyote Test Field was 
the setting for early homesteads, agriculture, ranching, and recreational activities. Several of 
the old structures found in the Coyote Test Field were used later for SNUNM operations. By 
1950, the need for large-scale testing (blast-model studies) became apparent and economically 
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_ In the mid-1950s, the Atomic Energy Commission requested that the Sandia Corporation 
(currently SNUNM) participate in fallout predictions on future full-scale testing operations. In 
1956, additional land was requested for these studies and work was begun. In 1957, in an 
agreement with the Atomic Energy Commission, the Armed Forces Special Weapons Project 
finally granted the use of Areas X, Y, and Z (Figure 8.2.2-1) (SNUNM Date funk]). By 1966, 
Area W was added to the Coyote Test Field (Figure 8.2.2-1). These four areas, all of which 
were used for HE tests, covered approximately 32,400 acres. Area W was used for 
miscellaneous HE tests; Area X, for 15,000-pound HE tests; Area Y, for fallout, seismic, and 
miscellaneous explosives tests; and Area Z, for 250-pound HE tests (SNUNM September 
1966). 

-

Two aerial photographs (USGS 1961, 1967) indicate that SWMU 61 A was in operation after 
1961 but before 1967. The dual roads, concrete blocks, and cleared area were first visible in 
the 1967 aerial photograph (IT April 1994). The site underwent gradual revegetation between 
1967 and 1991 (USGS 1991). No test documents describing site-specific testing have been 
identified by SNUNM regarding SWMU 61A. This area has been used by U.S. military forces 
for war games. 

8.3 Land Use 

This section discusses the current and future projected land use for SWMU 61A. 

8.3.1 Current 

SWMU 61A is located on federally owned land controlled by the U.S. Air Force within the 
boundaries of Kirtland Air Force Base (KAFB) (Figure 8.3.1-1). 

8.3.2 Future/Proposed 

The projected land use for SWMU 61A is industrial (DOE and USAF March 1996). 

8.4 Investigatory Activities 

Three investigations have been performed at SWMU 61 A. Section 8.4 describes the 
SWMU 61A investigatory activities. 

8.4.1 Summary 

SWMU 61A was initially investigated under the DOE Comprehensive Environmental 
Assessment and Response Program (CEARP) in the mid-1980s in conformance with the 
Comprehensive Environmental Response, Compensation and Liability Act (Investigation #1). In 
1992 preliminary investigations began that included background information reviews, 
interviewing, field surveys, and scoping sampling (Investigation #2). From 1995 through 1998 a 

- radiological voluntary corrective measure (VCM) with confirmatory soil sampling was conducted 
(Investigation #3). 
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8.4.2 

8.4.2.1 

Investigation #1-Comprehensive Environmental Assessment and 
Response Program 

Nonsampling Data Collection 

SWMU 61A was identified as the Schoolhouse Mesa Test Site during investigations conducted 
under the CEARP (DOE September 1987). The CEARP Phase I report documented that 
Area Z encompassed the mesa near the old schoolhouse (Building 9850) and was used 
extensively for explosives testing and for weapons destruction tests using depleted uranium 
(DU) (DOE September 1987). 

8.4.2.2 Sampling Data Collection 

No sampling activities were performed at SWMU 61A as part of the CEARP. 

8.4.2.3 Data Gaps 

A lack of information prevented calculating the Hazard Ranking System (HRS) and Modified 
HRS migration mode scores. SWMU 61A was not investigated as part of the RCRA facility 
assessment (EPA April 1987). 

8.4.2.4 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). 

8.4.3 Investigation #2-SNUER Preliminary Investigations 

8.4.3.1 Nonsampling Data Collection 

This section describes the nonsampling data collected at SWMU 61 A. 

8.4.3.1.1 Background Review 

A background review was conducted in order to collect available relevant information regarding 
SWMU 61A. Background information sources included interviews with SNUNM staff and 
contractors familiar with the site's operational history and review of existing historical site 
records and reports. The study was documented completely and has provided traceable 
references that sustain the integrity of the NFA proposal. Table 8.4.3-1 lists the information 
sources that were used to assist in this background review. 

Alf7·981WPISNL:R44()().8.DOC 8-19 301462.208.01 09/03198 2:31 PM 



Table 8.4.3-1 
Summary of Background Information Review for SWMU 61A 

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, 21 interviews 
with 11 facility personnel (current 
and retired) 

HE = High explosive(s). 
UXO= Unexploded ordnance. 

AIJ7·98IWP/SNL:R44()()'8.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 March 1994 
Sandhaus March 1994 
Sandhaus April 1994 

8-20 301462.208.01 09103198 2:31 PM 
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8.4.3.1.2 UXOIHE Survey 

In November 1993, KAFB Explosive Ordnance Disposal personnel conducted a visual survey 
for the presence of unexploded ordnance (UXO)/HE on the ground surface at SWMU 61A in 
conjunction with SWMUs 9 and 20. The survey identified one live groundburst simulator, one 
pound of HE fragments, six smoke grenades, two flare illuminating cartridges, and three 40-
millimeter White Star parachute cartridges, all of which were subsequently removed (Young 
September 1994). 

8.4.3.1.3 Radiological Survey(s) 

A Phase I survey at SWMU 61A was conducted in conjunction with SWMUs 7, 61C, and 20 
during February and April 1994. These surveys covered a total of 39.5 acres of uneven sloped 
terrain. SWMU 61A surrounds SWMU 9, and all relevant radiological data are considered to be 
that of 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 radiological anomalies were detected within the eastern 
portion of the radiological survey grid, the far eastern portion of the SWMU boundary was not 
surveyed. During this survey, 63 point sources and 11 area sources of gamma activity at 
30 percent or more above the natural background of 12 microroentgens per hour (IlRlhr) were 
identified at SWMUs 61A and 9. Three of the point source anomalies identified were fragments 
of oxidized DU (RUST Geotech Inc. December 1994). Rgure 8.4.3-1 shows the site, the 
surface radiological survey boundaries, and the anomalies found during the Phase I survey. 
Table 8.4.3-2 presents a summary of the highest gamma activity anomalies for both point 
sources and area sources. 

Table 8.4.3-2 
Summary of Phase I Radiological Survey 

Highest Gamma Activity Anomalies, SWMU 61A 

Radiological Anomaly Gamma Activity 
Identification h.LRIh) 

Point Source 
61AE39 116 
61AE52 72 
61AE54 61 
61AE55 66 
61AE61 50 
61AE73 77 
Area Source 
61AE11 14-58 
61AE22 13-105 
61AE47 13-50 

j..LRlh = Microroentgen(s) per hour. 

A detailed summary of the surface radiological survey and anomalies found at the site is 
presented in Section 5.7.1 of the Surface Gamma Radiation Surveys Final Report (RUST 
Geotech Inc. December 1994). 
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- 8.4.3.1.4 Cultural-Resources Survey 

A cultural-resources survey of SWMU 61 A was conducted as part of the SNUNM sitewide 
environmental assessment. A historical site complex, comprised of five cultural resources sites, 
was identified as the remains of five structures that functioned as habitations or as storage/work 
areas at or near SWMU 61A (Hoagland and Delio-Russo February 1995). 

8.4.3.1.5 Sensitive-Species Survey 

A sensitive-species survey was conducted in June 1994 using parallel transects 100 feet apart. 
The surveyed area is covered principally with grassland vegetation, although some juniper­
dominated woodland is found along the northern site oolltldary. Parts of the area are disturbed 
from past land use, both historic and recent A high density of visnagita cacti was found, 
particularly toward the southern boundary. In addition, a single Wright's pincushion cactus was 
found near the old homestead site north of the conical hill (IT February 1995). 

8.4.3.2 Sampling Data Collection 

In July 1995, SWMU 61A was investigated as part of a sitewide scoping sampling program. 
The purpose of this scoping sampling effort was to obtain preliminary analytical data to support 
the ER Project site ranking and prioritization. Nine surface (Le., 0 to 6 inches bgs) soil samples 
were collected from SWMU 61 A Sample collection followed standard SNUNM sampling 
procedures and protocol. Two samples (61A-GR-001 and 61A-GR-002) were collected in the 

- vicinity of source anomalies concentrated along the boundary between SWMU 9 and 

-

SWMU 61 A, as defined by the Phase I radiological survey (Section 8.4.3.1.3). 61 A-GR-OOl 
was collected near anomalies 61AE11, 61AE22, 61AE30, and 61AE32. 61A-GR-002 was 
collected near anomalies 61AE18, 61AE19, and 61AE20. One soil sample was collected from 
Debris Mound 2 (61A-GR-003). Six soil samples were collected from a random grid within the 
cleared area (61 A-GR-004 through 61 A-GR-009) (Figure 8.4.3-2). One duplicate surface soil 
sample was collected from 61A-GR-002. The Environmental Restoration Chemistry Laboratory 
(ERCL) analyzed the environmental samples and two sample duplicates for RCRA metals 
(plus beryllium) using modified EPA Method 6010 (EPA November 1986), for HE using 
EPA Method 8330 (EPA November 1986), and for total petroleum hydrocarbons (TPH) using an 
immunoassay method. In addition, the Radiation Protection Sample Diagnostics (RPSD) 
Laboratory analyzed the samples for gamma-emitting radionuclides using gamma spectroscopy. 

8.4.3.3 Data Gaps 

Information gathered from process knowledge, reviewing historical site files, and personal 
interviews aided in identifying the most likely COCs at SWMU 61A and selecting the types of 
analyses to be performed on soil samples. However, the preliminary scoping sampling data are 
not adequate to support a risk screening assessment. 

AlJ7-98IWPISNl:R44004!.DOC 8-25 301462.208.01 09103198 4:37 PM 

._-_ .. -. __ ._---



This page intentionally left blank. 

ALfl·98/WPISNL:R4400-8.DOC 8-26 301462.208.01 09103198 2:31 PM 



00 , 
IV 
--l 

Mapid = 900S94 08/07/98 SNL GIS ORO. 6804 dgarcia dr980894.arnl dr980894.prl 
433500 434000 

....... _. 
i5 "t ' 
~ ..... .. ~. 

l 

" " " " ~ 

+ 

............. , 

. \ 
\ 

"-

. +~:--

\"\ 
\ \ 
\ \ 
\ \ 
\ \ 
\ 

\ \ 

/ 

, ~" 

Boundary 

+ .+ 

433500 434000 

Legend 

• Soil Sampling Location 

Mound Outline 

5 Ft Contour 

Road 

.... ~.,. •..•.. .•. .. . ,', •. .. .. -! •...•.• ~. 
Fence 

Surface Drainage 

SWMU 61A 

Approx. extent of Cleared Area 

434500 

I " , I 
I 

I 

, , 
/ ' , J I I I I 

I / /+ I I 
I I 

I 

" 
, 

\ 

434500 

:~ 
' T I 

I I " t I I 

.... ' " " :' / / ' , , ' , 
. ... " . 

" 

" 

435000 

Figure 8.4.3-2 
Scoping Soil Sample Locations 

at SWMU 61A 
Schoolhouse Mesa Test Site 

Blast Area 
June 1995 

o 200 400 

Scale in Feet 

o 40 80 

Scale in Meters 

Sandia National Laboratories. New Mexico 
Environmental Geographic Information System 

~ 

~ 

, 



.-

-

8.4.3.4 Results and Conclusions 

Barium concentrations ranged from 35 J to 150 milligrams (mg) per kilogram (lkg), with only one 
sample exceeding the NMED-approved 130-mglkg background limit (Dinwiddie September 
1997). Seven of the nine soil samples (from the high gamma activity area and the cleared area) 
yielded lead levels that exceeded the NMED-approved background limit of 11.8 mglkg 
(Dinwiddie September 1997); these ranged in concentration from 21J to 360 mglkg. In two 
samples (61A-GR-003 [Debris Mound 2) and 61A-GR-009 [cleared area)), chromium and 
selenium exceeded 12.8 and <1 mglkg background limits (Dinwiddie September 1997), 
respectively. In one sample taken from the cleared area (61A-GR-008), mercury exceeded the 
nonquantified background level of <0.1 mglkg at a concentration of 1.1 mglkg. Arsenic, 
beryllium, cadmium, and silver were not detected; however, the method detection limits (MDL) 
ranged from 10 mglkg (silver) to 50 mg/kg (arsenic), exceeding the background limit or the 
nonquantified background level (cadmium and silver), in most cases. Duplicate metals 
analytical results were comparable. 

No TPH concentrations were detected in any of the samples at the MDL of 10 parts per million. 
Explosives compounds were detected in sample location 61A-GR-001 (high gamma activity 
location) and at four locations within the cleared area (61A-GR-004, 61A-GR-005, 61A-GR-006, 
and 61A-GR-008). At location 61A-GR-001, octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine 
(HMX) and hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine (RDX) were detected at concentrations of 
2 mg/kg and 10 mglkg, respectively. Within the cleared area, pentaerythritol tetranitrate 
concentrations ranged from 1 to 6 mglkg and HMX ranged from 12 to 17 mglkg. Because HEs 
are man-made compounds, there are no background limits against which to compare any 
concentration detected . 

Uranium-235 and uranium-238 were not detected in any samples above the minimum 
detectable activity (MDA) with the exception of 61A-GR-001 (uranium-238 only) and 
61A-GR-002 that were collected at previously identified high gamma activity locations (see 
Section 8.4.3.2). At both locations, the uranium-238 activity ranged from 27.6 to 51.9 picocuries 
(pCi) per gram (/g), greatly exceeding the background activity limit of 1.4 pCilg. The maximum 
uranium-235 activity in 61 A-GR-002 (and duplicate) was 1.11 pCilg exceeding the background 
activity limit of 0.18 pCilg. However, the MDA for all other uranium-235 and uranium-238 
analyses exceeded the background activity limit. Thorium-232 and cesium-137 were detected 
in all samples but at levels below the background activity limits of 1.01 and 0.664 pCi/g, 
respectively. 

8.4.4 

8.4.4.1 

Investigation #3-SNUNM ER Project Voluntary Corrective Measure and 
Confirmatory Sampling 

Nonsampling Data Collection 

There are no nonsampling data collection activities associated with Investigation #3 of 
SWMU 61A. 
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8.4.4.2 Sampling Data Collection 

This section discusses the radiological VCM, site-specific background sampling activities, and 
confirmatory sampling activities at SWMU 61 A. 

8.4.4.2.1 Voluntary Corrective Measures Activities 

A radiological VCM was conducted at SWMUs 61A and 9 during March 1995 and February, 
March, May, July, and October 1996. VCM activities were based upon findings of the Phase I 
radiological survey performed at SWMU 61 A (see Section 8.4.3.1.3). Point sources were 
removed in March 1995. In February 1996, resurveying (scanning) of SWMU 61A was 
performed on 6-foot centers (100-percent coverage), and preclean up soil sampling for gamma 
spectroscopy analysis was conducted on one area source to assess the need for remediation. 
New point sources identified during the resurveying and original area sources identified during 
the Phase I survey were remediated in February, March, May, and July 1996. Heavy equipment 
(backhoe) was used to excavate two large area sources at SWMU 61A (61AE22 and 61AE47) 
because the lateral and vertical extent of elevated radiation exceeded the capabilities of manual 
cleanup procedures (Figure 8.4.4-1). The physical depression remaining from the remediation 
of area source anomaly 61 AE47 is referred to as the "previously remediated pif in subsequent 
sections of this NFA proposal (see Section 8.4.4.4.6). 

Cleanup activities included radiation scanning to verify anomaly location, removal of fragment 
and/or soil until readings were at levels less than 1.3 times site-specific background, and 
postcleanup (verification) soil sampling for gamma spectroscopy analysis. Of the sources 
identified during the Phase I survey, 62 point sources were remediated during the initial 
cleanup. At one point source location (61 AE60), no fragment or visible contamination was 
observed, and no cleanup was conducted (Figure 8.4.4-2). This location was excavated to 
bedrock, and the elevated gamma readings were determined to be related to the underlying, 
naturally occurring geologic material. During subsequent cleanup activity, 11 area sources were 
remediated. 

During resurveying (scanning) of SWMU 61A, 21 new point sources and 1 new area source 
were identified. Gamma spectroscopy results on the precleanup sample from the new area 
source (61 AE76) indicate that the elevated radiation is related to the underlying, naturally 
occurring geologic material, and remediation was not required. The new point sources were 
remediated, along with the 11 original area sources, during subsequent cleanup activity. 
Figure 8.4.4-1 shows VCM radiation anomalies and verification sampling locations (precleanup 
and postcleanup). 

After the removal of radiologically contaminated soils, 18 postcleanup (verification) samples 
were collected from areas that exhibited the highest residual gamma radiation readings. 
Sample collection followed the sampling procedures and protocols described in the "Final 
Report, Survey and Removal of Radioactive Source Contamination at Environmental 
Restoration Sites, Sandia National Laboratories/New Mexico" (SNUNM September 1997). 
Gamma spectroscopy analysis was performed on these samples to characterize the residual 
radioactivity remaining in the soil. The radiological COCs were DU (uranium-238, uranium-235), 
thorium-232, and cesium-137. Table 8.4.4-1 summarizes the postcleanup (verification) samples 
collected at the sites. 

AU7·98IWPISNL:R4400.fl.DOC 8-30 301462.208.01 09lO3I98 2:31 PM 



Mapid ",, 980B9 2 OB/06 /9B SNl GIS ORG. 6804 SMorriliorl Ii m980B92 .. ml 
433500 434000 434600 

• 

+ 

................... __ .. .-

• 

+ 

61AE82-SP • 

433600 

oI1.''''''A..<'P 

legend 
Point Source Gamma Radiation 
Anomaly (Elevated relative to 
site specific background, 
SP = Soil Point) 

Pre·cleanup Soil Sample 
Location (Final determination, 
no cleanup required, 
SS = Soil Sampl.) 

Post-cleanup (Verification) 
Soil Sample LDcation 
ISS = Soil Sam pl.) 

Rad Survey Boundary 

Road 

D 

e 61AE76SS 

+ * + 
SWMU61A 

434500 

Figure 8.4.4-1 
VCM Radiation Anomalies and 

Surface Soil Sampling Locations 
at SWMU 61A - Schoolhouse 

Mesa Test Site: Blast Site SWMU 61A - Schoolhou •• 
Mesa Test Site: Blast Site 

Oth.,SWMU. 

Area Source Gamma Radiation 
Anomely IElevamd relative to 
site specific background, 
SA = Soil A,.a) 

o 
i 

o 

'00 200 

SCl leln~ 

" .. 
Scale In Meun 

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

8-31 



This page intentionally left blank. 

Alf7-98/WP/SNL:R4400-8.DOC 8-32 301462.208.01 09/03/982:31 PM 



Mapid=980893 08/06/98 SNL als ORa. eao4 SM orricon cm990B93Ami 
433500 434000 434500 

61AE76-5P 
• 

+ + 61AE60-SP. + 

• 

+ 

+ 

433500 

Legend 
Point Source Gamma Radiation 
Anomaly (Elevated ralative to 
site specific background, 
SP = Soil Point! 

Rood 

Rad Survey Boundary 

Debris Mound 

SWMU 61A • Schoolhou.e 
Me .. reot Sit.: Blost Site 

OtherSWMU. 

SWMU 61A 

434000 434500 

Figure 8.4.4-2 
Radiation AnomaliesRemalnlng After 
Completion of the VCM at SWMU 61A 

Schoolhouse Mesa Test Site: 

8-33 

Blast Site 
100 '00 

0'i:==~';,' __ ,;" 
Scale In Millers 

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



This page intentionally left blank. 

Alf7-98IWP/SNL:R4400-8.DOC 8-34 301462.208.01 09/031982:31 PM 



CD , 
(.0) 
01 

) ) ) 

Table 8.4.4-1 
Summary of SWMU 61A Post-VCM Verification Samples Gamma Spectroscopy Analytical Results, March 1995 

Sample Attributes Activity' (pCi/g) 

Record ERSampie 10 Sample 
Number" (Figure 8.4.4-1) Depth (ft) 

Point Sources 
500221 61AE1SS 0-0.5 
500216 61AE28SS 0-0.5 
500216 61AE28S0 0-0.5 
600083 61AE40SS 0-0.5 
500216 61AE48SS 0-0.5 
500221 61AE51SS 0-0.5 
500221 61AE63SS 0-0.5 
500221 61AE70SS 0-0.5 
600083 61AE80SS 0-0.5 
600083 61AE90SS 0-0.5 

Area Sources 
600083 61AE20SS 0-0.5 
630157 61AE22ASS 0-0.5 
630157 61AE22BSS 0-0.5 
630157 61AE22CSS 0-0.5 
600092 61AE30SS 0-0.5 
630157 61AE47ASS 0-0.5 
630157 61AE47BSS 0-0.5 

Background Soli Activity, Coyote Test Field" 

• Soli Sample results in bold exceed beckground. 

"Analysis request/chain of custody. 

'Two standard deviations about the mean detected activity. 

Uranium-238 I Uranium-235 

Result I Error' I Result Error' 

4_18 1.3 NO(0.293 --
NO{8.08) -- NO(0.539 --

4.65 2.57 NO(0.574 --
8_28 4.25 0.135 0.150 

32 7.89 0.848 0.243 
3.31 1.09 NO(0.322 --
3.16 1.09 NO 0.303 --
7.1 1.79 NO 0.337 --

5.58 2.73 NO 0.204 --
12.8 4.38 0.227 0.167 

10.3 3.72 0.339 0.189 
NO(I.95) -- 0.144 0.245 

24.5 6.47 0.524 0.134 
9.3 3.29 0.265 0.198 

5.39 3.24 0.160 0.131 
3.66 1.39 0.117 0.082 

0.395 0.107 NO(0.227) --
1.4' NA 0.18 NA 

"From Dinwiddie September 1997. The minimum background activity between surface and subsurface are reported. 

'Southwest background activities are presented in place of the Coyote Test Field background activities that are not available. 
ER = Environmental Restoration. 
f = Foot (feet). 
10 = Identification. 
NA = Not applicable. 
NO () = Not detected above the minimum detectable activity, shown In parentheses. 
pCVg = Picocuries per gram. 
SWMU = Solid waste management unit. 

= Error not calculated for nondetectable results. 

I Thorium-232 I Cesium-137 

Result I Errore Result 

0.626 0.205 0.385 
0.701 0.234 NO 0.0663) 
0.997 0.265 NO 0.0717) 
0.801 0.383 NO 0.0368) 

1.33 0.485 NO 0.0759) 
0.778 0.254 0.065 
0.684 0.228 0.0451 
0.624 0.207 0.193 
0.519 0.255 0.146 
0.613 0.296 0.062 

0.886 0.424 6.53E-02 
0.715 0.385 NO 0.0506) 
0.517 0.264 NO 0.0254) 
0.617 0.331 NO 0.0331) 
0.843 0.395 0.0556 
0.474 0.247 NO(0.024) 
0.602 0.299 NO(O.0464) 

1.01" NA 0.079' 

Error' 

0.0656 
--
--
--
--

0.0237 
0.0192 
0.0393 
0.0272 
0.0184 

0.0201 
--
--
--

0.0262 

--
--

NA 



The cleanup activities produced soil, metal fragment, and protective equipment (PPE) wastes. 
All waste was containerized in either 30-gallon or 55-gallon drums. A total of 337 waste drums 
were generated during cleanup activities: 331 soil drums, 2 metal fragment drums, and 4 PPE 
drums. All waste characterization samples collected passed the TCLP test, and all waste was 
characterized as "Radioactive-Low Level Only" (SNUNM September 1997). Disposal of 
regulated VCM waste was handled by SNUNM Department 7577 (Waste Operations), which 
packaged and secured waste drums for transfer to Envirocare of Utah. 

Remediation at SWMU 61A was completed on all 84 point and 12 area sources of gamma 
activity at 30 percent or greater than the natural background with the exception of two sources 
(one point source and one area source) related to underlying, naturally occurring geologic 
material. Figure 8.4.4-1 shows sources remaining after completion of the VCM. The "Final 
Report, Survey and Removal of Radioactive Source Contamination at Environmental 
Restoration Sites, Sandia National Laboratories/New Mexico" summarizes the gamma 
spectroscopy sample verification data (SNUNM September 1997). 

8.4.4.2.2 Site-Specific Background Sampling 

SNUNM conducted background soil and arroyo sediment sampling at SWMU 61A to establish 
site-specific background concentrations and activities for metals and radionuclides. The 
background sampling activities were performed in accordance with the rationale and procedures 
described in the au 1334 RFI work plan (SNUNM October 1994), as reviewed by the New 
Mexico Environment Department (NMED) and the EPA. However, pursuant to draft EPA 
comments on the au 1334 RFI work plan (EPA November 1995), the sampling depth specified 
for near-surface samples was redefined to be 0.5 to 1.0 foot bgs (as opposed to 1.5 to 
2.0 feet bgs). In addition, the analyses specified for background soil and arroyo sediment 
samples were expanded to include gross alpha and gross beta, based upon the Request for 
Supplemental Information (RSI) relating to the au 1334 RFI work plan (NMED August 1997, 
SNUNM November 1997). Sample collection followed the methodology presented in the 
au 1334 Work Plan (SNUNM October 1994). SNUNM chain-of-custody and sample 
documentation procedures were followed for all site-specific background samples collected. 

In March 1998, surface (from 0 to 0.5 feet bgs) and near-surface (from 0.5 to 1.0 feet bgs) 
background soil and arroyo sediment samples were collected inside the SWMU 61A 
boundaries. As specified in the au 1334 RFI work plan, background soil samples were 
collected from three locations in the southeastern region of the site, and background arroyo 
sediment samples were collected from three locations in the upstream region of the northern 
arroyo channel. Quality assurance (QA)/quality control (QC) samples collected include one 
duplicate arroyo sediment sample and one equipment rinsate blank. Figure 8.4.4-3 shows the 
background soil and arroyo sediment sample locations associated with SWMU 61A. 

The background soil and arroyo sediment samples collected were analyzed off site for RCRA 
metals plus beryllium, for isotopic thorium and uranium, and for gross alpha and gross beta 
activity. The background samples were also analyzed on site for radionuclides by gamma 
spectroscopy. Core Laboratories Inc. of Aurora, Colorado, analyzed the samples for RCRA 
metals plus beryllium, using EPA Method 6010/7000 (EPA November 1986), for isotopic thorium 
and uranium using alpha spectroscopy, and for gross alpha and gross beta activity using 
EPA Method 900.0 (EPA November 1986). SNUNM Department 7713, RPSD Laboratory, 
analyzed the samples on site for radionuclides using gamma spectroscopy (EPA Method 901.1) 
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(EPA November 1986). Section 8.4.4.4 presents analytical results for the site-specific 
background soil and arroyo sediment samples that were collected at SWMU 61 A. 

8.4.4.2.3 Confirmatory Sampling 

SNUNM conducted confirmatory sampling at SWMU 61A in January 1997 and in March and 
April 1998 to determine whether potential COCs at levels exceeding background limits at the 
site and/or were sufficient to pose a risk to human health or the environment were present at the 
site. All sampling activities were performed in accordance with the rationale and procedures 
described in the OU 1334 RFI work plan (SNUNM October 1994), as reviewed by the NMED 
and the EPA. However, minor changes were made to the sampling depths, number of samples, 
and analyses specified in the OU 1334 RFI work plan to incorporate draft EPA comments on the 
work plan (EPA November 1995) and the RSI relating to the work plan (NMED August 1997, 
SNUNM November 1997). Sample collection followed the methodology presented in the 
OU 1334 Work Plan (SNUNM October 1994). SNUNM chain-of-custody and sample 
documentation procedures were followed for all confirmatory samples collected. 

Confirmatory samples were collected from areas within SWMU 61A where potential releases to 
the environment could have occurred. These areas include the following: 

• Cleared area 
• Gamma activity area 
• Northern arroyo channel area (downstream portion) 
• Concrete block area 
• Remediated pit area 
• Debris mound areas. 

Figure 8.4.4-3 shows the confirmatory sample locations associated with the potentially 
contaminated areas at SWMU 61A. 

In January 1997, confirmatory samples were collected from the two debris mounds (Debris 
Mounds 1 and 2) to identify contents of the mounds and to determine whether any releases 
from the mounds have occurred. Samples of the mound contents and the underlying soil were 
collected from three locations at each mound. During the sampling activities, both mounds were 
dismantled and found to be comprised mostly of soil with limited amounts of debris. All debris 
was then separated and removed from the site for disposal. 

The debris mounds and underlying soil samples were analyzed on site for RCRA metals plus 
beryllium, TCLP metals plus mercury (debris mound samples only), volatile organic compounds 
(VOC), semivolatile organic compounds (SVOC), HE compounds, and gamma-emitting 
radionuclides. The debris mound samples were also analyzed off site for TCLP VOCs and 
TCLP SVOCs, isotopic uranium and thorium, gross alpha and gross beta, and tritium. Two 
debris mound samples were split for verification analysis off site for VOCs and SVOCs, RCRA 
metals plus beryllium, TCLP metals plus mercury, HE compounds, and gamma-emitting 
radionuclides. The underlying soil samples were analyzed off site for isotopic uranium and 
thorium only. The SNUNM ERCL analyzed the samples for RCRA metals plus beryllium using 
EPA Method 6020 (EPA November 1986), for TCLP metals plus mercury using EPA Method 
1311/3010/6020 (EPA November 1986), for VOCs using EPA Method 8260 (EPA November 
1986), for SVOCs using EPA Method 8270 (EPA November 1986), and for HE using micellar 
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electrokinetic chromatograph. The SNUNM RPSD Laboratory analyzed all samples on site for 
gamma-emitting radionuclides using gamma spectroscopy. General Engineering Laboratories 
(GEL) of Charleston, South Carolina, analyzed samples for VOCs using EPA Method 8260 
(EPA November 1986), for SVOCs using EPA Method 8270 (EPA November 1986), for TCLP 
VOCs using EPA Method 1311/8260 (EPA November 1986), for TCLP SVOCs using 
EPA Method 1311/8270 (EPA November 1986), for RCRA metals plus beryllium using 
EPA Method 6010/7000 (EPA November 1986), for TCLP metals plus mercury using 
EPA Method 1311/6010/7000 (EPA November 1986), for HE using EPA Method 8330 
(EPA November 1986), for isotopic uranium using EPI A-Oll B, for thorium using HASL 300 
(GEL-specific procedures), for gross alpha and gross beta using EPA Method 900.0 (EPA 
November 1986), for tritium using EPA Method 906.0 (EPA November 1986), and for gamma 
spectroscopy using HASL 300 (GEL-specific procedures). 

In March and April 1998, confirmatory samples were collected from the remaining areas at 
SWMU 61 A. Surface (from 0 to 0.5 foot bgs) and near-surface (from 0.5 to 1.0 foot bgs) soil 
samples were collected at 12 random locations selected from 12620- by 20-foot cells that 
comprise a grid pattern covering the cleared area of the site. Surface and near-surface soil 
samples were also collected from five judgmental locations where anomalous gamma activity 
measurements were found to be concentrated during the Phase I radiation survey (see 
Section 8.4.3.1.3). Surface and near-surface arroyo sediment samples were collected from four 
locations within the northern arroyo channel beginning directly north of the concrete blocks and 
continuing downstream at intervals of approximately 150 feet. Concrete chip samples and 
nearby surface and near-surface soil samples were collected from the concrete blocks. One 
concrete chip sample was collected from each block at the location of the blast pit, and nearby 
surface and near-surface soil samples were collected from four locations surrounding the 
concrete blocks. Finally, subsurface soil samples were collected from a pit discovered at 
SWMU 61A during the radiological VCM conducted at OU 1334 (61AE47) (see 
Section 8.4.4.2.1). The subsurface samples were collected from two geoprobe boreholes at two 
depth intervals (approximately 6.5 to 11 feet and 9.5 to 14 feet bgs). 

The confirmatory samples collected in March and April 1998 were analyzed off site for RCRA 
metals plus beryllium, HE compounds, and gross alpha and gross beta activity. In addition, the 
concrete chip samples were analyzed off site for Target Analyte List (TAL) metals, TCLP metals 
plus beryllium and mercury, SVOCs, and TCLP SVOCs. All confirmatory samples collected in 
March and April 1998 were analyzed on site for gamma-emitting radionuclides. Core 
Laboratories Inc, of Aurora, Colorado, analyzed samples for RCRA metals plus beryllium and 
TAL metals using EPA Method 6010/7000 (EPA November 1986), for HE compounds 
using EPA Method 8330 (EPA November 1986), for gross alpha and gross beta using 
EPA Method 900.0 (EPA November 1986), for TCLP metals plus beryllium and mercury using 
EPA Method 1311/6010/7000 (EPA November 1986), and for SVOCs using EPA Methods 8270 
and 1311/8270, respectively (EPA November 1986). The SNUNM RPSD Laboratory analyzed 
the samples on site for gamma-emitting radionuclides using gamma spectroscopy. 

8.4.4.3 Data Gaps 

Analytical data from confirmatory sampling are sufficient to characterize the nature and extent of 
releases of COCs at the site. There are no further data gaps regarding characterization of 
SWMU 61A. 
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8.4.4.4 Results and Conclusions 

This section discusses the analytical results for the site-specific background and confirmatory 
samples that were collected at SWMU 61A as described in Section 8.4.4.2.3. The analytical 
results are described for samples in the order defined by the sample number within the sample 
identification (ID) name. For example, CCTA-61A-GR-001-0-0.5-S refers to a sample from the 
Central Coyote Test Area (CCTA) of SNUNM within SWMU 61A (61A). The grab sample (GR) 
was designated number 001 and was collected at a depth interval of 0 to 0.5 foot bgs (0-0.5). 
Because the sample matrix was soil or sediment, the ID name ends with an S. Other sample 
matrix descriptors associated with SWMU 61A include D (for debris) and C (for concrete). 

8.4.4.4.1 Site-Specific Background Soil and Arroyo Sediment Samples 

In March and April 1998, surface and near-surface background soil and arroyo sediment 
samples were collected from six locations at SWMU 61A. Metal and radionuclide analytical 
results for the site-specific background soil and arroyo sediment samples are summarized in 
Tables 8.4.4-2, 8.4.4-3, 8.4.4-4, and 8.4.4-5. The sample locations are shown on Figure 8.4.4-3 
and are identified only by the sample number specified within the ER Sample ID name. This 
section presents the results. 

Metals 

Table 8.4.4-2 summarizes the metals analysis results for site-specific background soil and 
arroyo sediment samples from the six locations at SWMU 61A (locations 001 through 006). The 
site-specific background samples analyzed for metals consisted of three surface and three near­
surface soil samples, three surface and three near-surface arroyo sediment samples, and one 
duplicate soil sample. Although the site-specific background sample results are intended for 
comparison with other soil and arroyo sediment sample results to identify potential releases at 
the site, the NMED has approved background metal concentrations in soil for the Coyote Test 
Field (Dinwiddie September 1997). As a result, site-specific background sample results for 
metals can be compared to the NMED-approved background metal concentrations. 

For silver, cadmium, selenium, and mercury, no quantified background concentration values 
have been established, and <1 mg/kg is listed as the "HRMB background value." This 
circumstance arises because the laboratory reporting limits are usually at or less than 1 mg/kg 
for these metals in soil. Therefore, an absolute concentration less than the reporting limit could 
not be established and used for maximum background concentrations. This issue is handled 
two different ways in this NFA proposal. For site characterization purposes, the 1 mg/kg value 
is used as a benchmark concentration for discussions of possible metal contamination. But for 
the risk screening purposes, a conservative approach is taken and the maximum metal 
concentration is carried through the risk assessment, even if that maximum is below the 
1 mg/kg nonquantified background value. 

The NMED-approved background arsenic concentration of 5.6 mg/kg was slightly exceeded in 
the surface arroyo sediment sample from location 004 (at 5.87 mg/kg). Concentrations of 
beryllium slightly exceeded the NMED-approved background concentration of 0.65 mg/kg in the 
near-surface soil samples from locations 001 and 003 (at 0.832 and 1.10 mg/kg, respectively). 
Cadmium concentrations slightly exceeded the NMED-approved nonquantified background 
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Table 8.4.4-2 
Summary of SWMU 61 A Confirmatory Sampling Metals Analytical Results, January 1997 and March-April 1998 

Sample Attributes Metals (EPA 601017000)' (mg/kg) 

Record ER Sample 10' Sample 
Number

b 
(FIgure 8.4.4-~t Death (ft) Arsenic Barium Bervtijum Cadmium Chromium Lead Mercury Selenium Silver 

Site-Specific Background Soil Samples 

510093 CCTA-61A-GR-001-O-O.5-S 0-0.5 1.77 82.2 0.555 1.21 7.77 8.61 0.0222 J (0.10) ND(0.0008911 3.09 

510093 CCTA-61 A-GR-001-Q.5-1.0-S 0.5-1 .0283 J (0.5) 122 0.832 1.24 12.0 9.79 0.0453 ND(0.000691 ) 4.37 

510093 CCTA-61A-GR-002-O-O.5-S 0-0.5 4.09 79.2 0.488 J (0.5) 0.859 6.44 9.43 0.0279 J (0.10) ND(0.000691 ) 2.48 

510093 CCTA-61A-GR-002-Q.5-1.o-S 0.5-1 2.55 119 0.506 0.836 5.75 6.04 0.0284 J (0.10) 2.43 

510093 CCTA-61A-GR-003-O-O.5-S 0-0.5 4.48 78.1 0.475 J (0.5) 0.861 8.73 8.70 0.0286 J (0.10) ND(0.000691) 3.45 

510093 CCTA-61 A-GR-003-Q.5-1.0-S 0.5-1 2.14 111 1.10 1.58 14.3 13.6 0.0425 ND(0.0006911 5.38 

Site-Specilic Background Arroyo Sediment Samples 

510093 CCTA-61A-GR-Q04-0-0.5-S 0-0.5 5.87 94.7 0.340 J (0.5) 0.614 4.13 9.22 0.0238 J (0.10) ND(0.000691) 1.84 

510093 CCTA-61 A-GR-004-0-0.5-DU 0-0.5 2.05 90.5 0.335 J (0.5) 0.769 4.93 8.57 0.0229 J 10.10\ ND(0.0006911 2.07 

510093 CCTA-61 A-GR-004-O.5-1.o-S 0.5-1 2.69 75.5 0.214 J (0.5) 0.632 3.63 7.39 0.0218 J (0.10) ND(0.0006911 1.73 

510093 CCTA-61A-GR-005-O-Q.5-S 0-0.5 1.82 84.7 0.361 J (0.5) 0.849 4.46 7.47 0.0227 J (0.10) ND(Q.OO0891) 1.87 

510093 CCTA-61 A-GR-005-0.5-1.o-S 0.5-1 2.06 90.6 0.311 J (0.5) 0.976 4.88 13.0 0.0176 J (0.10) ND(0.000691) 2.06 

510093 CCTA-61A-GR-006-Q-Q.5-S 0-0.5 1.96 81.8 0.291 J (0.5) 0.707 3.27 9.06 0.0210 J (0.10) NIK0.000691) 1.67 

510093 CCTA-61 A-GR-006-Q.5-1.0-S 0.5-1 2.15 100 0.216 J (0.5) 0.623 3.01 6.57 0.0235 J 10.10) ND(0.000891) NDIO.002914) 

Cleared Area Random Soil Samples 

510191 CCTA-61A-GR-007-O-O.5-S 0-0.5 1.59 87.7 0.412 J (0.5) 0.767 8.17 281· 0.0284 J (0.10) ND(0.000691 ) ND(0.002914) 

510191 CCTA-61A-GR-007-O-O.5-DU 0-0.5 1.47 89.4 0.246 J (0.5) 0.661 7.94 202 0.0353 0.102 J (0.5) ND(0.002914) 

510191 CCTA-61 A-GR-007-Q.5-1.o-S 0.5-1 1.95 88.5 0.333 J (0.5) ND(0.002453) 7.44 17.9J 0.0363 ND(0.000691) ND(0.002914) 

510191 CCTA-61A-GR-008-Q-Q.5-S 0-0.5 1.58 65.9 0.276 J (0.5) 0.329 J (0.5) 5.74 13.2J 0.0207 J (0.10) ND(0.000691) ND(0.002914) 

510191 CCTA-61A-GR-OOS-Q.5-1.0-S 0.5-1 4.48 146 0.825 ND(0.002453) 10.0 9.94 B J 0.0201 J (0.10) 0.0910 J (0.5) ND(0.002914) 

510191 CCTA-61A-GR-009-0-0.5-S 0-0.5 20.8 100 0.338 J (0.5) 1.02 8.32 104 0.0199J (0.10) ND(0.000691) ND(0.002914) 

510191 CCTA-61A-GR-009-Q.5-1.0-S 0.5-1 4.14 124 0.788 ND(0.002453) 12.4 16.0J 0.0395 0.131 J (0.5) ND(0.002914) 

510191 CCTA-61A-GR-GIG-o-o.5-S 0-0.5 1.93 92.4 0.400 J (0.5) ND(0.002453) 8.14 35.2J 0.0331 J (0.10) ND(0.000891 ) ND(0.002914) 

510191 CCTA-61A-GR-Ol0-0.5-1.0-S 0.5-1 4.31 83.3 0.553 ND(0.002453) 9.04 7.12J 0.0583 0.216 J (0.5) ND(0.002914) 

510191 CCTA-61 A-GR-Ql1-O-O.5-S 0-0.5 4.09 123 0.711 0.259 J (0.5) 12.0 7.30J 0.0533 ND(0.000691) ND(0.002914) 

510191 CCTA-61 A-GR-Ol1-Q.5-1.o-S 0.5-1 6.98 150 0_981 ND(0.002453) 19.8 11.5J 0.0478 ND(0.000691) ND(0.002914) 

510191 CCTA-61A-GR-012-O-O.5-S 0-0.5 1.81 74.4 0.335 J (0.5) ND(0.002453) 7.44 11.3J 0.0352 ND(0.000691) ND(0.002914) 

510191 CCTA-61A-GR-G12-Q.5-1.o-S 0.5-1 4.87 79.7 0.670 ND(0.002453) 12.0 12.4J 0.0368 ND(0.000691) ND(0.002914) 

510191 CCTA-61A-GR-G13-O-O.5-S 0-0.5 1.74 70.2 0.253 J (0.5) 0.276 J (0.5) 5.66 22.8 0.0239 J (0.10) 0.269 J (0.5) ND(0.002914) 

510191 CCTA-61 A-GR-Q13-Q.5-1.0-S 0.5-1 5.50 120 0.496 J (0.5) 0.435 J (0.5) 8.37 6.08J 0.0432 0.104 J (0.5) ND(0.002914) 

Refer to footnotes at end of table. 
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Table 8.4.4-2 (Continued) 
Summary of SWMU 61 A Confirmatory Sampling Metals Analytical Results, January 1997 and March-April 1998 

Sample AUributes Metals (EPA 601017000)' (mglkg) 
Record ER Sample 10' Sample 

Numberb 
. (Bgure 8.4.4·3) Deptti.JJ1) Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Selenium Sitver 

510192 CCTA·61A·GR·014-()'().5·S CHl.5 2.36 70.9 0.213 J (0.5) 1.44 12.2 3950J 0.0867 0.155 J (0.5) NO(0.002914) 
510192 CCTA·61 A·GR·014·0.5·1.0·S 0.5-1 4.73 75.6 0.756 NO(0.002453) 13.0 SO.1 J 0.0498 0.229 J (0.5) NO(0.002914) 
510192 CCTA·61A·GR·015·()'().5·S CHl.5 1.55 64.3 0.246 J (O.5) 0.294 J (O.5) 6.72 10.1 J 0.0764 0.163 J (O.5) NO{O.002914) 
510192 CCTA·61 A·GR·015·0.5·1.0·S 0.5-1 1.58 62.5 0.250 J (0.5) NO(0.002453) 5.34 5.24J 0.0260 J (O.10) 0.164 J (0.5) NO(O.002914) 
510192 CCTA~IA·GR·016·()'().5·S CHl.5 2.34 66.2 0.310 J (O.st NO(O.002453) 7.96 75.3J 0.0260 J (O.IQL 0.123 JjO.5) NO(0.002914) 
510192 CCTA~IA·GR·I)16.Q.Q.5·0U CHl.5 2.65 55.6 0.319 J (0.5) NO{O.002453) 7.23 12.8 J 0.0240 J (O.10) 0.161 J (0.5) NO{O.002914) 
510192 CCTA~1 A·GR·016·0.5·1.0.s 0.5-1 6.16 109 0.966 0.265 J (O.5) 13.9 11.8J 0.0530 1.01 NO(0.002914) 
510192 CCTA·61A·GR·017.Q.Q.5·S CHl.5 1.42 71.9 0.201 J (0.5) 1.48 6.73 83.9J 0.0215 J (O.10) 0.144 J (0.5) NO(0.002914) 
510192 CCTA~IA·GR·017.Q.5·1.0·S 0.5-1 1.64 64.2 0.254 J (0.5) 0.689 5.24 52.3J 0.0367 N[)(0.DOOS91) NO(0.002914) 
510192 CCTA·61A·GR·018.Q.Q.5-S CHl.5 2.88 68.8 0.364 J (0.5) 0.854 8.26 66.6J 0.0401 0.266 J (0.5) NO(0.002914) 
510192 CCTA·61 A·GR.Q18·0.5·1.0·S 0.5-1 1.74 72.6 0.282 J (0.5) 1.38 7.00 172 J 0.0370 0.142 J (0.5) NO(0.002914) 

Gamma Ac1Ivity Area Judgmental Soil Samples 
510198 CCTA·61 A·GR.Q19·().().5·S CHl.5 3.59 137 0.641 2.93 13.1 9.65B 0.0516 0.189 J (0.5) 0.342 J (1) 
510198 CCTA·61A·GR·019.Q.Q.5·0U CHl.5 3.04 141 0.873 3.86 14.8 9.40B 0.0438 0.202 J (0.5) 1.06 
510198 CCTA·61 A·GR.Q19·0.5·1.0·S 0.5-1 2.48 97.6 0.605 2.43 11.2 9.14B 0.02OSJ (0.10) 0.152 J (0.5) 0.696 J (1) 
510198 CCTA~ 1 A·GR·02Q.Q.Q.5·S CHl.5 3.64 140 0.501 1.48 5.05 6.54B 0.0652 0.184 J (0.5) NO(0.002914) 
510198 CCTA~IA·GR·020·0.5·1.0·S 0.5-1 3.08 95.5 0.801 2.88 13.1 9.11 B 0.0273 J (0.10) 0.217 J (0.5) 0.834 J (1) 
510198 CCTA~IA·GR·021·()'().5·S CHl.5 1.39 97.7 0.565 1.92 9.49 7.76 0.0165 J (O.IQL NO(0.0008911 0.658 J (1) ~ 
510198 CCTA·61A·GR·021·0.5·1.0·S 0.5-1 1.74 79.5 0.339 J (0.5) 1.69 5.18 8.49 0.0279 J (0.10) 0.114 J (0.5) NO(0.002914L ':'r ... 
510198 CCTA·61A·GR·022.Q.Q.5·S CHl.5 1.26 58.6 0.430 J (0.5) 1.67 6.75 7.95 0.0165 J (O.10) 0.107 J (0.5) 0.440 J (1) -
510198 CCTA~IA·GR·022·0.5·1.0·S 0.5-1 1.74 98.5 0.419J (0.5) 2.14 7.19 6.85 0.0185 J (0.10) 0.122 J (0.5) NO(0.002914) 
510198 CCTA·61A·GR·023.Q.Q.5·S CHl.5 8.09 117 0.424 J (0.5.1 2.38 5.92 7.12 0.0185 J (0.10) 2.80 0.596 J (I) 
510198 CCTA~IA·GR·023·0.5·1.0·S 0.5-1 1.70 94.1 0.334 J (0.5) 1.72 4.89 7.33 0.0157 J (0.10) NO(0.000891) NO(0.002914) 

Arroyo Sediment Samples 

510198 CCTA~IA·GR·024·0.Q.5·S CHl.5 2.10 149 0.320 J (0.5) 0.462 J (0.5) 5.62 10.2 0.0221 J (0.10) NO(0.DOOS91) NO(0.002914) 
510198 CCTA·61A·GR·024·0.Q.5·0U CHl.5 1.68 89.9 0.250 J (0.5) NO(0.002453) 3.31 6.75 0.0214 J (0.10) 0.101 J (0.5) NO(0.002914) 
510198 CCTA·61 A·GR·024-0.5·1.0·S 0.5-1 2.35 98.5 0.431 J (0.5) 0.657 6.63 5.35 0.0218J(0.10) 0.109J (0.5t NO{O.002914) 
510198 CCTA~ 1 A·GR·025.Q.Q.5·S CHl.5 2.19 95.8 0.632 0.349 J (0.5) 8.21 7.53 0.0210 J (0.10) 0.104 J (0.5) 0.354JJ1) 
510198 CCTA·61A·GR·025·0.5·1.0·S 0.5-1 2.08 105 0.423 J (O.5) 0.875 7.07 10.7 0.0204 J (0.10) NO{O.000891 ) NO{O.002914) 
510198 CCTA~IA·GR·026·0.Q.5·S CHl.5 1.64 104 0.424 J (0.5 0.836 6.77 8.66 0.0206 J (0.10) 0.0910 J (0.5) 0.332 J (1) 
510198 CCTA·61A·GR·026·0.5·1.0·S 0.5-1 3.06 141 0.445 J (O.5) NO{O.002453) 7.21 6.57 0.0295 J (O.10) NO(0.000891) NO(0.002914) 
510198 CCTA~IA·GR·027·O.Q.5·S CHl.5 2.34 97.5 0.425 J (O.5) NO(0.002453) 4.91 11.2 0.0176 J (0.10) 0.115 J (.05) NO{O.002914) 
510198 CCTA·61A·GR·027·0.5·1.0·S 0.5-1 2.19 102 0.430 J (0.5) 0.769 5.46 8.39 0.0149 J (O.10) NO(0.0008911 0.528J (1) 
510198 CCTA~IA·GR·027 .Q.5·1.(J..OU 0.5-1 2.57 130 0.445 J (O.5) 0.959 5.92 8.33 0.0357 NO{O.OOOS91) NO{O.002914) 

Concrete Block Area Soli Samples 

510195 CCTA~IA·GR·028·0.Q.5·S CHl.5 1.14 60.7 0.198 J (0.5) NO(0.002453) 5.99 19.7 0.0209 J (0.10) 0.179J (0.5) NO(0.002914) 
510195 CCTA·61A·GR·028·0.Q.5·0U CHl.5 1.33 59.0 0.232 J (0.5) 0.691 5.88 0.293 0.00972 J (0.10) NO(0.000891 ) NO(0.002914) 
510195 CCTA·61 A·GR·028·0.5·1.0·S 0.5-1 1.13 56.9 NO(0.001811) 0.246 J (0.5) 5.15 7.92 0.0218 J (0.10) NO(0.OOOS91) NO(0.002914) 

Refer to footnotes at end of table. 



Table 8.4.4-2 (Continued) 
Summary of SWMU 61 A Confirmatory Sampling Metals Analytical Results, January 1997 and March-April 1998 

Sample Attrllutes Metals (EPA 601017000)' (mglkg) 

Record EA Sample 10' 
=~) Number

b 
(Flllure 8.4.4-3) Arsenic Barium Batvlllum Cadmium Chromium Lead Mercury Selenium Silver 

510195 CCTA-6IA·GA-029-0-O.5-S Q..Q.5 1.34 54.2 0.244 J (0.5) ND(0.OO2453) 6.64 10.6 0.0208 J (0.10) ND(0.000891) 0.624 J (I) 

510195 CCTA-6IA-GA-029-O.5-I.o-S 0.5-1 1.18 65.6 0.230 J (0.5) ND(0.OO2453) 8.24 7.11 0.0234 J (0.10) ND(0.OO0891) ND(0.OO2914) 

510195 CCTA-6IA-GA-030.Q.Q.5-S Q..Q.5 1.25 62.1 0.258 J (0.5) NDIO.OO2453) 7.74 0.169 0.0210 J (0.10) ND(0.000891) ND(0.OO2914) 

510195 CCTA-6IA-GA-030-0.5-1.0-S 0.5-1 1.58 61.5 0.244 J (0.5) 0.332 J (0.5) 6.93 7.68 0.0356 ND(0.000891) ND(0.OO2914) 

510195 CCTA-6IA-GA-031-O-O.5-S Q..Q.5 1.25 65.8 ND(0.OOI811) 0.396 J (0.5) 5.53 0.492 0.00858 J (0.10) ND(0.000891) ND(0.OO2914) 

510195 CCTA-6IA-GA-03I-O.5-I.o-S 0.5-1 1.36 45.6 ND(0.OOI811) ND(0.OO2453) 7.04 7.82 0.0170 J (0.10) ND(0.000891) ND(0.OO2914) 

Aemediated PH Soli SamJ!l.es 

510196 CCTA-6IA-GA-035-6.5-9.5-S 6.5-9.5 2.44 137 0.376 J (0.5) ND(0.OO2453) 7.12 4.49 ND(0.000047) ND(0.OO0891) ND(0.OO2914) 

510196 CCTA-61 A-GA-035-9.5-13.5·S 9.5-13.5 2.19 101 0.486 J (0.5) ND(0.OO2453) 12.0 3.17 0.0616 ND(0.000891) ND(0.OO2914) 

510196 CCTA-6IA·GA.Q36·7-II·S 7-11 1.73 122 0.361 J (0.5) ND(0.OO2453) 8.91 4.00 0.0643 ND(0.OO0891) ND(0.OO2914) 

510196 CCTA-6IA-GA-036·11-14-S 11-14 2.41 78.3 0.322 J (0.5) ND(0.OO2453) 11.5 4.07 0.00810 J (0.10) ND(0.000891) 0.517 J (I) 

Debris Mound Samples 
06128 CCTA-6IA-GA-094-D NA 1.8 86 0.41 0.55 12 120 ND(0.035) ND(0.24) 0.045 J (0.056) 

(on-sHe laboratory) 
Debris Mound I 

06127 CCTA-6IA-GA-094-D NA 2.46 78.3 0.340 '-14 9.52 57.9 0.0164 J (0.0309) 0.341 J (0.490) ND(.0212) 

Debris Mound I 
06128 CCTA-6IA-GA-094-0-0.5-S Q..Q.5 2.5 95 0.37B 0.16J (0.19) 10 9.8 ND(0.035) 0.28 J (0.96) 0.027 J (0.056) 

(on-sHe laboratory) 
Debris Mound I 

06128 CCTA-6IA-GA-095-D NA 1.4 67 0.32B 6_5 9.8 150 ND(0.035) ND(0.24) 0.046 J (0.056) 
(on-site laboratory) 

Debris Mound I 
06128 CCTA-61 A-GA-095.Q.Q.5-S Q..Q.5 3 99 O.44B 0.085 J (0.19) 5.4 5.8 0.046 J (0.14) 0.38 J (0.96) 0.042 J (0.056) 

(on-sHe laboratory) 
Debris Mound I 

06128 CCTA-61 A-GA-096-D NA 2.1 64 0.3B 0.2 5.3 17 ND(0.035) ND(0.24) 0.029 J (0.056) 
(on-sHe laboratory) 

Debris Mound I 
06128 CCTA-6IA-GA-096-0-0.5-S Q..Q.5 3.3 89 0.57B 0.11 J (0.19) 9.7 7.6 ND(0.035) ND(0.24) 0.031 J (0.056) 

(on-sHe laboratory) 
Debris Mound I 

06128 CCTA-6IA-GA-097-D NA 1.6J(1.9) 62 0.35B 0.23 6.5 18 ND(0.035) ND(0.24) 0.048 J (0.056) 
(on-sHe laboratory) 

Debris Mound 2 
06128 CCTA-6IA-GA-097.Q.Q.5-S Q..Q.5 4.7 160 0.46B 0.14 J (0.19) 6.7 6.8 ND(0.035) ND(0.24) 0.038 J (0.056) 

(on-snelaboratory) 
Debris MOUnd 2 

06128 CCTA-61 A-GA-098-D NA 1.9 J (1.9) 71 0.37B 0.22 6.2 11 ND(0.035) ND(0.24) 0.066 
(on-sHe laboratory) 

Debris Mound 2 

Aefer to footnotes at end of table. 
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Table 8.4.4-2 (Concluded) 
Summary of SWMU 61A Confirmatory Sampling Metals Analytical Results, January 1997 and March-April 1998 

Sample Attributes 

Record ER Sample 10' Sample 
Numbel . (Figure 8.4.4-~) Oep1h(ft) Arsenic Barium Beryllium 

06128 CCTA-6IA·GR-G98-0 NA 1.5J(I.9) 58 0.31 B 
(duplicate) 

(on·slte laboratory) 
Debris Mound 2 

06127 CCTA-6IA·GR·098-0 NA 1.91 72.6 0.340 

Debris Mound 2 

06128 CCTA-6IA·GR·098-O-O.5-S 0-0.5 3.8 120 0.39 
(duplicate) 

(on·slle laboratory) 
Debris Mound 2 

06128 CCTA-6IA·GR-G99-0 NA 1.5J(I.9) 56 NO(0.028) 
(on·sllelaboralory) 

Debris Mound 2 

06128 CCTA-6IA·GR·099-O-O.5-S 0-0.5 2.2 82 0.36 
(on'sllelaboratory) 

Debris Mound 2 

Background Soil Concentrations--Coyote Test Field' 5.6 130 0.65 

Quality AssurancelOuallty Control Sa"",les all In maIL 
510093 CCTA-61 A·GR-OOO·EB NA NO(0.000827) 0.00171 J NO(0.001811) 

(0.01) 

510191 CCTA-6IA·GR..()()()..EB NA NO(0.000827) NO(0.001709) NO(0.001811) 

510195 CCTA-61 A·GR·ooo·EB NA NO(0.000827) NO(0.001709) NO(0.001811) 

510196 CCTA-6IA·GR·000·EB NA NO(0.000827) NO(0.001709) NO(0.001811) 

06127 CCTA-61 A·GR·OOO·EB NA NO(.00276) O.OOO663J NO(.000135) 
(0.0100~ 

'EPA November 1986. 

'Analysis requesVchaln of custody record. 

'Bold portion of the ER Sample 10 corresponds to the sample location specified In Figure 8.4.4-3. 

'Soli sample results In bold exceed background. 

'From Dinwiddie September 1997. The rrinlmum background concentrations between sulface 
and subsulface are reported. 

B = Analyte detected In associated blank. 
CCTA = Central Coyote Test Area. 
o = Debris sample. 
OU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
EA = Environmental Restoration. 

Metals (EPA 601(17000)' (mglkg) 

Cadmium Chromium Lead Mercury Selenium Silver 

0.079 J (0.19) 6 24 NO(0.035) NO(0.24) 0.054 J (0.056) 

1.38 8.28 10.6 0.0376 NO(.114) NO(.0212) 

0.1 J (0.19) 5.3 5.6 NO(0.035) 0.56 J (0.96) 0.02 J (0.056) 

0.58 5 12 NO(0.035) NO(0.24) 0.025 J (0.056) 

0.37 5.6 7.6 NO(0.035) 0.32 J (0.96) 0.021 J (0.056) 
~ 

<I 12.8 11.8 <0.1 <I <I 

NO(0.002453) NO(0.003826) 0.00182 J NO(0.000047) NO(0.000891) NO(0.002914f 
(0.002) 

NO(0.002453) NO(0.003826) 0.00189 B NO(0.000047) NO(0.000891) NO(0.002914) 

NO(0.002453) NO(0.003826) 0.00350 NO(0.000047) NO(0.000891) NO(0.002914) 

NO(0.002453) NO(0.003826) 0.00324 J NO(0.000047) 0.00102 J NO(0.002914) 
(0.005) (0.005) 

0.000323 J 0.00154 J 0.00206 J NO (.0001) NO(.00228) NO(.000424) 
(0.00500) (0.0100) (0.00500) 

ft = Foot (feet). 
GR = Grab sample. 
10 = Identification. 
J = Analytical result was qualified as an estimation during data validation. 
J ( ) = The reported value is greater than or equal to the melhod detection limit (MOL) but is less than 

the practical quantitation limit for on-site laboratory analyses or the contract required detection 
limit for off-site laboratory analyses, shown in parenthesis. 

mglkg = Milligram(s) per kilogram. 
mgIL = Milligram(s) per liter. 
NA = Not applicable. 
NO () = Not detected above the MOL. shown in parenthesis. 
S = Soil sample. 
SWMU = Solid waste management unit. 

. 



Table 8.4.4-3 
Summary of SWMU 61A Confirmatory Sampling Gamma Spectroscopy Analysis, January 1997 and March-April 1998 

Samole Attributes Activi~ (pCVQl 

ER Sample lOb 
Sample Uranlum-238 Thorium-232 Uranium-235 Cesium-137 

Record. 0('futh Errore Number (FIGure 8.4.4-31 ResuM Result Errore Result Errore Result Errore 
Site-Specific Background SoU Samples 

510226 CCTA-lllA-GR-001-<Hl.5-S CHl.5 NO(I.45E+OOI -- 8.06E'()1 4.47E'()1 NO(2.23E-Ol1 -- 4.30E'()1 8.47E'()2 

510226 CCTA-lllA-GR-001'().5-1.Q-S 0.5-1 NO(3.70E+OOI -- 9.63E'()1 4.63E'()1 NO(2.67E'()11 - 1.48E'()1 4.00E-02 

510226 CCTA-61 A-GR-002-Q-O.5-S CHl.5 NO(2.89E+OOI - 7.15E'()1 3.68E'()1 NO(2.06E'()11 -- 1.94E'()1 4.88E'()2 

510226 CCTA-61 A-GR-002'().5-1.Q-S 0.5-1 NO(3.00E+OOI -- 7.46E'()1 3.62E'()1 NO(2.12E'()11 -- NO(3.01 E-021 --
510226 CCTA-lllA-GR-003-<Hl.5-S CHl.5 NO(2.85E+OOI -- 6.96E'()1 3.32E'()1 NOI2.06E'()11 -- 3.59E'()2 2.30E'()2 

510226 CCTA-lllA-GR-003.Q.5-1.Q-S 0.5-1 NO(3.32E+OOI - 9.12E'()1 4.46E'()1 NO(2.45E-Ol \ -- NO(3.37E'()21 --
S~e-Specijic Background Arroyo Sediment Samples 

510226 CCTA-lllA-GR-004-<Hl.5-S CHl.5 NO(3.16E+OOI -- 6.38E'()1 3.12E'()1 NDl2.37E'()1l -- 2.72E'()1 5.30E'()2 

510226 CCTA-lllA-GR-004-Q-O.5-0U CHl.5 NO(I.50E+OOI -- 8. 1 OE'()1 4.19E'()1 NO(2.10E'()11 -- 2.11E'()1 7.38E'()2 

510226 CCTA-lllA-GR-004-0.5-1.Q-S 0.5-1 NO(I.33E+OOI - 5.87E'()1 2.96E'()1 NO(1.88E'()11 -- 4.13E'()1 7.37E'()2 

510226 CCTA-lll A-GR-G05-Q-O.5-S CHl.5 NO(1.53E+OOI -- 6.46E'()1 3.67E'()1 NOI2.12E'()1l -- 1.66E'()1 5.63E'()2 

510226 CCTA-lllA-GR-005-0.5-1.Q-S 0.5-1 NO(1.30E+OOI -- 7.17E'()1 6.80E'()1 NO(I.95E'()1l -- 2.68E'()1 6.01E'()2 

510226 CCTA-lllA-GR-G06-<Hl.5-S CHl.5 NO(I.52E+OOI -- 6.61E'()1 3.24E'()1 NO(I.67E'()11 2.34E-Ol 4.49E'()2 

510226 CCTA-lllA-GR-G06.Q.5-1.Q-S 0.5-1 8.54E'()1 6.90E'()1 6.85E'()1 3.35E'()1 NO(I.77E'()11 -- 2.21E'()1 4.67E'()2 

Cleared Area Random SoIl Samples 

510229 CCTA-lll A-GR-G07-<Hl.5-S CHl.5 NO(1.61 E+OOI - 7.89E'()1 3.80E'()1 NO(I.79E'()11 -- 3.00E-Gl 6.07E'()2 

510229 CCTA-lllA-GR-007-<Hl.5-0U CHl.5 NO(1.63E+OOI - 8.26E'()1 4.11E.Ql NOI2.12E.Q1l -- 3.43E-Gl 6.74E.Q2 

510229 CCTA-61A-GR-007.Q.5-1.Q-S 0.5-1 NO(1.20E+OOI - 6.21E'()1 3.27E'()1 NO(1.80E.Q1l -- 1.92E-Gl 5.64E'()2 

510229 CCTA-lllA-GR-008.Q.().5-S CHl.5 NO(3.23E+OOI 7.18E.Ql 3.53E'()1 NO(2.29E'()1 \ -- 8.95E-G2 2.84E'()2 

510229 CCTA-lllA-GR-008-0.5-1.Q-S 0.5-1 6.70E'()1 7.95E'()1 7.66E.Ql 3.73E'()1 NO(1.87E'()11 -- 8.96E'()3 1.74E'()2 

510229 CCTA-61 A-GR-009-<Hl.5-S CHl.5 6.S8E'()1 6.02E'()1 7.64E.Ql 3.74E'()1 NO(I.99E-oii -- 2.93E-Gl 6.66E'()2 

510229 CCTA-61 A-GR-009.Q.5-1.0-S 0.5-1 NO(I.66E+OOI - 9.12E.Ql 4.48E.Ql NO(I.91E'()11 -- 1.54E'()2 2. 13E'()2 

510229 CCTA-lllA-GR-Ol0-0-0.5-S CHl.5 NO(3.28E+OOI - 1.01E+OO 4.72E.Ql NO(2.42E'()11 -- 2.87E'()2 1.83E'()2 

510229 CCTA-lllA-GR-G1Q-O.5-1.Q-S 0.5-1 NO(1.34E+OOI -- 1.02E+OO· 4.95E.Ql NOI2.02E'()1 \ -- NO(5.11 E-021 --
510229 CCTA-lll A-GR-Gll-<Hl.5-S CHl.5 NO(I.66E+OOI -- 9.06E'()1 4.09E'()1 NO(1.87E.Ql1 -- 1.IIE-Gl 2.96E'()2 

510229 CCTA-61 A-GR-Gll.Q.5-1.Q-S 0.5-1 NO(3.65E+OOI -- 9.76E'()1 4.60E-Ol NO(2.59E.Ql1 -- NO(3.44E-02) --
510229 CCTA-61A-GR-OI2-<Hl.5-S CHl.5 5.10E'()1 5.41E'()1 7.19E'()1 3.49E'()1 NO(1.88E'()l1 -- 3.47E-Gl 6.91E-02 

510229 CCTA-lll A-GR-OI2.Q.5-1.0-S 0.5-1 6.13E'()1 5.78E'()1 8.26E'()1 6.11E-Ol NO(1.85E'()11 -- 2.69E.Ql 5.71E'()2 

510229 CCTA-61 A-GR-OI3-0.().5-S CHl.5 5.52E'()1 5.91E'()1 7.88E'()1 3.78E-Ol N012.01 E-Oll -- 1.57E-Gl 4.95E'()2 

510229 CCTA-lllA-GR-G13-0.5-1.0-S 0.5-1 NO(3.13E+OO\ - 7.93E.Ql 3.77E-Ol NO(2.23E-01l -- 1.73E'()2 2.57E'()2 

Refer to footnotes at end of table. 



) ) 

Table 8.4.4-3 (Continued) 
Summary of SWMU 61A Confirmatory Sampling Gamma Spectroscopy Analysis, January 1997 and March-April 1998 

Sample Attributes Activi~ (pCVg) 

ER Sample lOb 
Sample Uranlum-238 Thorium-232 Uranium-235 Cesium-137 

Record. D(,\)th Errore Errore Errore Errort Number iFlaure 8.4.4-ill Result Result Result Result 

510193 CCTA-61 A-GR-OI4-o-o.5-S 0--0.5 ND(3.06E+OO) -- 6.82E-ol 3.44E-ol ND(2.25E-ol) -- 4.86E-ol 7.80E-02 

510193 CCTA-61A-GR-OI4-0.5-1.o-S 0.5-1 ND(3.15E+OO) -- 9.00E-ol 4.21E-Ol ND(2.31E-ol) -- 2.28E-02 1.58E-02 

510193 CCTA-61A-GR-OI5-Q-O.5-S 0--0.5 NQ{3.14E+OO) - 7.11E-ol 3.87E-Ol ND12.35E-01l -- 3_62E-ol 1.60E-ol 

510193 CCTA-61 A-GR-oI5-0.5-1.0-S 0.5-1 NDI3.12E+OO) - 7.49E-ol 3.82E-ol NDt2.32E-01 ) -- 1.46E-ol 2.14E-ol 

510193 CCTA-61A-GR-D16-0-o.5-S 0--0.5 ND(3.56E+OO) -- 9.92E-ol 4.93E-ol NDt2.58E-01 ) -- ND(3.46E-02) --
510193 CCTA-61A-GR-OI6-o-o.5-DU 0--0.5 ND(3.43E+OO) -- 9.B1E-01 4.55E-ol ND(2.43E-ol ) -- 5.72E-02 2.06E-02 

510193 CCTA-61A-GR-016-o.5-1.0-S 0.5-1 NQ{3.63E+OO) - 1.07E+OO B.07E-Ol NDt2.67E-01 ) -- NDt3.63E-(2) --
510193 CCTA-61 A-GR-D17 -O-o.5-S 0--0.5 NDt3.14E+OO) - 7.44E-ol 3.7BE-ol NDt2.30E-(1) -- 4.66E-ol 8.19E-02 

510193 CCTA-61 A-GR-017 -0.5-1.0-S 0.5-1 ND(2.95E+OO) -- 6.72E-ol 3.60E-ol ND(2.19E-ol) -- 5_27E-ol 8.54E-02 

510193 CCTA-61 A-GR-OI8-O-O.5-S 0--0.5 ND(3.14E+OO) -- 7.79E-ol B.95E-ol ND(2.29E-ol ) -- 5_37E-ol B.55E-02 

510193 CCTA-61A-GR-018-o.5-1.o-S 0.5-1 NDt3.2BE+OO) - 7.67E-ol 3.6BE-ol NDt2.34E-01l -- 6_20E-ol 9.5BE-02 

Gamma Actlvitv Area Judamental Soil SamDles 

510199 CCTA-61 A-GR-OI9-o-o.5-S 0--0.5 4_15E+OO 1.83E+OO 7.94E-Ol 3.69E-ol ND(2.22E-01) -- 9.31E-02 4.01E-02 

510199 CCTA-61A-GR-oI9-0-o.5-DU 0--0.5 3_06E+OO 1.39E+OO B.BOE-ol 4.53E-ol ND(2.14E-oll -- 4.5BE-02 3.02E-02 -
510199 CCTA-61 A-GR-OI9-0.5-1.0-S 0.5-1 1. 18E+OO 8.03E-ol 7.B1E-01 3.95E-Ol NDt1.88E-(1) -- NDt3.66E-(2) --
510199 CCTA-61A-GR-020-0-o.5-S 0--0.5 3.27E+OO 1.43E+OO 9.85E-ol 4.B3E-ol 2-27E-ol 7.01E-02 1.37E-Dl 4.61E-02 

510199 CCTA-61 A-GR-020-o.5-1.0-S 0.5-1 2_29E+OO 2.21E+OO 9.48E-ol 4.B9E-ol ND(2.24E-ol ) -- 5.72E-02 6.19E-02 ' :.~ 

510199 CCTA-61A-GR-021-o-o.5-S 0--0.5 2_62E+OO 2. 1 OE+OO 8.71E-ol 4.30E-ol NDt2.25E-01 ) -- 1.22E-ol 4.55E-02 

510199 CCTA-61A-GR-021-0.5-1.0-S 0.5-1 1.14E+OO 9.13E-ol 2.66E-ol 1.95E-ol NDt1.55E-01 ) -- 3.20E-02 I.BOE-02 

510199 CCTA-61 A-GR-022-0-o.5-S 0--0.5 ND(3.23E+OO) - 7.17E-ol 3.64E-ol ND(2.34E-ol) -- 7.65E-ol 1.1BE-ol I-

510199 CCTA-61A-GR-022-0.5-1.0-S 0.5-1 ND(2.7BE+OO) - 6.56E-ol 3.4BE-ol ND(2.03E-ol) -- 4.0SE-02 I.B6E-02 
'. 

510199 CCTA-61A-GR-023-Q-O.5-S 0--0.5 NDt3.16E+OO) -- 7.86E-ol 3.74E-ol NDt2.29E-01l -- 2_26E-ol 4.99E-02 

510199 CCTA-61 A-GR-023-o.5-1.o-S 0.5-1 NDt2.90E+OO) - 6.39E-ol 3.07E-ol NDt2.14E-01 ) -- 4.06E-02 2.B2E-02 
Arroyo Sediment Samples 

510199 CCTA-61A-GR-024-0-o.5-S 0--0.5 2.28E+OO 1.74E+OO 8.41E-ol 7.77E-ol ND(2.33E-ol ) -- 4.26E-ol 1.2BE-ol 

510199 CCTA-61A-GR-024-O-O.5-DU 0--0.5 NDt2.09E+OO) -- 6.64E-ol 3.27E-ol NDt2.12E-(1) -- 3.82E-ol 1.21E-ol 

510199 CCTA-61 A-GR-024-0.5-1.0-S 0.5-1 NDt2.72E+OO) -- 5.B9E-ol 3.1BE-ol NDt2.02E-(1) -- 2.0BE-02 I.B7E-02 

510199 CCTA-61A-GR-025-0-o.5-S 0--0.5 ND(I.78E+OO) -- 6.9BE-ol 3.68E-ol ND(I.97E-ol ) -- 6_70E-ol 1.07E-ol 

510199 CCTA-61 A-GR-D2S-0.5-1.o-S 0.5-1 1.54E+OO 8.4BE-ol 7.06E-ol 3.76E-ol ND(2.04E-ol ) -- 2_55E-ol 6.B6E-02 

510199 CCTA-61A-GR-026-Q-O.5-S 0--0.5 ND17.09E-oll -- 7.55E-ol 3.7SE-ol NDtl.81E-01l -- 3.70E-ol 6.22E-02 

510199 CCTA-61A-GR-026-0.5-1.o-S 0.5-1 ND(I.13E+OO) -- 7.41E-ol 7.59E-Ol NDt1.75E-01 ) -- 6.01E-02 3.19E-02 

510199 CCTA-61A-GR-027-O-O.5-S 0--0.5 ND(I.62E+OO) -- 7.30E-ol 3.74E-ol ND(1.64E-ol) -- 1.75E-ol 4.26E-02 

510199 CCTA-61 A-GR-027 -0.5-1.o-S 0.5-1 NDtl.23E+OO) -- 6.94E-ol 3.72E-Ol ND(I.93E-01) -- 2.52E-ol 5.48E-02 

510199 CCTA-61A-GR-027-o.5-1.0-DU 0.5-1 5.33E-ol 5.65E-ol 6.17E-ol 3.18E-ol NDtl.76E-01 ) -- 2.32E-ol 4.76E-02 
Concrete Block Area Samples 

510231 I CCTA-61A-GR-028-0-o.5-S I 0--0.5 I ND(2.19E+OO) I -- I 8.73E-ol I 4.3SE-Ol ND(2.41E-Ol) I -- I 5.79E-ol I 1.12E-Ol 

510231 1 CCTA-61 A-GR-028-0-o.5-DU I O--O.S .1 NDt2.18E+OO) 1 -- l B.09E-ol ~ 4.09E-Ol J ND(2.44E-Ol) 1 -- 1 6.00E-ol 1 9.B6E-02 
Reier to footnotes at end of table. 



Table 8.4.4-3 (Continued) 
Summary of SWMU 61 A Confirmatory Sampling Gamma Spectroscopy Analysis, January 1997 and March-April 1998 

Activitv (pCVQ) 

Th ._000 Cesiunl-137 

N~ .181:-01 --
U4; 7-11 6.09E-Q1 2.94E-Q1 NO 2.14E-Ql --

;1043! GGIA-l H --
ebris Jnd SamDies 

06129 

06129 

NA 

NA 

-, .. 
1.UI 

5.34E-Q1 

U.881 

2.65E-Q1 

U.l;>2 

NUI1."""·Ul } 

U.ll" 

.. 

U.U948 

'."fI::-<I' ~."'''-u'' 

0.422 0.0861 

~~: riellri~~5-Slo::l! :n::i"'lml NO«(l'9,l .. '~8E+OO51'J1 ))>t--:::-.. -t--:5.9sI::::~::;r-':-r::i.O::: ~::::r---;;h:iOi:::if'77; ::((VE-i~,,··-u~iiTl:. :rt--:::-'---rNi5ll:~::i.6:::7E-i5:.:::2);t---:: .... ---1 
O~riSM~~~-r~r-r.~~~-r-__ -+--r.~rr--r-o.~rr-~~~~~------~---.~~~~~~ 

GG~~~~~5-S-j-ON::o.sA-t-NI5T NUII"i1,.""~"+WoorJt-----:·::--·-t __ b6.i"'i7E-( b,,-uJl;r-·-t-:~r.s"U aE"f,,;:o-ullr---'h
N

iOi
U

l"llif64 .f1'UE-iiiTt::-ulll }rl_-:·::--·-t_----,2i':'§6i.05E;:jj-QIl;rl-'....,2fliii1!.64Ec:;;-Qllrl· 
CC·DebrisJ:'r"O.'" <HI.. NU(1.22t::+W) .. ".8 ft::-u 1 ~.54t::-ul .~\ .. ~~~1)·- 1.96E-Q1 1.Ub"-Ul 

Refer to footnotes at end of table. 
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Table 8.4.4-3 (Concluded) 
Summary of SWMU 61A Confirmatory Sampling Gamma Spectroscopy Analysis, January 1997 and March-April 1998 

sample Attributes 

s~i~e 
I, I 

Record. (~~~r~"if.~e~:s) AesuR Error' Number 

I Soil Activities, Coyote Test Field" 1.4' NA 

~ 
I 'CO~'leS(ali ,npCVmLl 

CCTA-6IA-1 N~ ~ I.?IE-OI) --
:Cl 

~ ,Ii --
510 ~C --
510 ~ .7. 0) --
061 :Cl 

~ '.47E-01l -
061: ~7~ff-site I ""m.0758") --

-AnalySiS requesVchain of custody record. 
'Bold portion of the EA Sample 10 corresponds to the sample location specified In Figure 8.4.4-3. 

cTwo standard deviations above the mean detected activity. 
'Soli sample results in bold exceed background. 

Aesult 

1.01' 

NO{1.36E-OI) 
NO :1.60E-01l 

Il 
NO :1.49E-OI) 
NO :1.41 E-Oll 

""'0.00298") 

-From Dinwiddie September 1997. The minimum background activity between surface and subsurface are reported. 
'Southwest background activities are presented In place of Coyote Test Reid background activities that are not available. 

ACIiVi~ pGi/~ 

Cesiun -1R 

Error' Aesult Error' Aesult 

NA 0.18 NA 0.079'" 

-- NOll.24E-OI) -- 12.13E-021 
-- NO(I. -- (3.14E-OI) 
-- NO(1. Il -- (2.76E-O: 

-- NO(1 11) --
-- NO(I.27E-Oll --
-- NO(0.0115") -- NO(0.00181 

~e more conservative, lower subsurface background soil concentration for cesium·137 is used as a benchmark for consistency with current risk screening assessment methodology. 
"Aeported value was converted from ~ilL to ~VmL 

C 
CCTA 
o 
OU 
EB 
EA 
fI 
GA 
10 

= Concrete sample. 
= Centml Coyote Test Area. 
= Debris sample. 
= Duplicate sample. 
= Equipment blank. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 

NA = Not applicable. 
NO () = Not detected at or above the minimum detectable activity, shown in parenthesis. 
~Vg = Plcocurie(s) per gmm. 
pCVmL = Plcocurie(s) per milliliter. 
S = 5011 sample. 
SNUNM = Sandia National Laboratories. New Mexico. 
SWMU = Solid waste management unit. 

= Error not calculated for nondetectable results. 

) 

Error' 

NA 

--
--
--
--
--
.. 



Table 8.4.4-4 
Summary of SWMU 61 A Confirmatory Sampling Gross Alpha and Beta Analysis, 

January 1997 and March-April 1998 

Record 
Number 

ii 
510093 
510093 
510093 
510093 
510093 
510093 

51009: 
51009: 
51009: 
51009: 

Samole 

ER Sample 10' 
(FioUi ,8.4.4-31 
I Soil .moles 

1.{l-0_5-S 
CCTA-61A-t 
:<:T 

TA-61 
:<:T 

( TA-61 
I Arrovo 

( TA-6' 

C -A-61. 

I.O-S 

.5-1.l-S 
mpl"s 

5-1. 
0.Q.5-

51009: C -A-61. 
5100 CCT. 
5100 CCTA-61A-( 5-1.0-S 

Clearec ~rea ~andom Soil Samoles 
5101 
5101 
51019 
510191 
51019 
510191 
510191 
510191 

019 
510191 
51019' 
51)191 

019' 
510191 

51( 

510 
510 
5101 
51C 
510192 
510192 
51 l192 
510192 
51 l192 

CCTA-61A· 
CCl 

CCl 
CCTA 31 

CCl 
CCTI 31 

CCl 
CCTA-61 

CCT 

(:r;T 

CCT 

).5-[ 

1.00S 

1.00S 

.o-S 

.I:I-S 

l-S 

l:l.o.S 

-1. 

( I.e 
TA-61A-' l-OI5-0-0.5-

5-1.0 
TA-61A-' l-016-Q-O.5-

1l-Il.5-[ 

I.o-S 
;l:TA· I1A-' 1.5-S 

CCT 1-1.o-S 
CCT ~ 11 A-GR-ol R-Q.Q5-S 

CCT I.o-S 

(Off-Site Laboratory) 

0-0.5 
0.5-1 
s:o:s 
L5-1 
:Hl.5 
).5-1 

o::o:s 
0-0.5 

o:s:1 
0-0.5 
0.5-1 
0-0.5 
0.5-1 

0-0.5 
o:s 
H 
l.5 

H 
l.5 

.. 0.5-1 

0-0.5 
o:s:1 

0-0.5 
o:s:1 

0-05 
o:s:1 

<Hl.5 
o:s:1 

<Hl.5 
o:s:1 

<Hl.5 
o.s:::1 
<Hl.5 

L5 
H 
L5 

H 
L5 

Gross Alpha 

Result Error' 

1.8 

9.91 
t7.5 

1. 

3. 

2.6 

9.59 
6. 
7 

"1 
9. 

1.0 
!.2 
.14 

4.!IB 
4.82 

6. 
1 

5. 
1( 

7. 
7. 
18 
9. 
8. 

2. 
2. 
2. 
2. 
2.73 
2.66 
2.57 

.3,/§ 
3.00 
3.07 
3.22 
3.17 

3.08 
3.17 
2.93 
2.93 
2.99 
4.33 
4.95 
4.62 
4.95 
4.n 
1.81 
5.46 
1.94 
1.83 

H 4.4 
5.01 
4.69 

iamr 18 ,tivit\' Area. I Soil Samples 
2.n 510198 CCTA-61A-1 !R-ol!1-Q.Q.5-S 

51 )191 
510191 
51 )191 
510191 
51019i 
510198 
510198 

( Cl 

( 

( 

TA-61 

Refer to footnotes at end of table. 

Aln-98IWPISNL:R44oo-8.DOC 

1.0-5 

I.o-S 

1-o.5-1.o-S 

1: 
9. 

1:!.5 

1: '.1 
11.0 
11.7 

8-50 

2.86 
2.72 
2.86 
3. 
2. 
2. 
2. 

Gross Beta 

Result Error' 

33.6 2.61 
29.3 2.55 
24.4 2.47 
21.9 2.43 
32.3 3.43 
26.9 2.51 

27.4 2.52 
29.8 2.56 
37.3 2.67 
35.3 2.62 
28.7 2.52 
29.3 2.53 
29.6 2.53 

35.3 2.48 
27.4 2. 
26.5 2. 
25.6 2. 
29.8 2. 
34.0J 2. 
31.3 J 2. 

2.: 
2.31 
6.85 
2.71 
2.47 

28.0 2.35 
35.6 2.48 
44.7 57 
21.5 .i!4 
30.0 )5 
!1.9 !5 
23.0 3.88 
25.8 3.95 
34.4 
27.8 
21.6 
25.0 
28.4 4.01 
23.9 3.87 

38.8 2.43 
34.0 2.35 
30.5 2.29 
44.4 2.52 
40.2 2.5: 
36.2 2.41 
29.5 2.3: 
36.4 2.41 
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Table 8.4.4-4 (Concluded) 
Summary of SWMU 61A Confirmatory Sampling Gross Alpha and Beta Analysis, 

January 1997 and March-April 1998 
(Off-Site Laboratory) 

Sample Attributes 

Record ER Sample lOb 
Sample Gross Aloha 
Depth 

Number
8 

(Ficure 8.4.4-3) «<) Result Errore 
510198 CCTA-61A-GR-022-0.5-1.0-S 0.5-1 9.33 2.70 
510198 CCTA-61 A-GR-023-0-Q.5-S CHl.5 9.49 2.71 

510198 CCTA-61 A-GR-023-0.5-1.0-S 0.5-1 7.96 2.63 
Arrovo Sediment Samples 

510198 CCTA-61A-GR-024-0-Q.5-S CHl.5 8.95 2.69 
510198 CCTA-61 A-GR-024-0-0.5-DU CHl.5 8.17 2.64 
510198 CCTA-61A-GR-024-Q.5-1.0-S 0.5-1 7.39 2.60 
510198 CCTA-61A-GR-025-0-Q.5-S CHl.5 12.2 2.85 

510198 CCTA-61 A-GR-025-0.5-1.0-S 0.5-1 10.4 2.76 

510198 CCTA-61A-GR-026-O-Q.5-S CHl.5 12.3 2.86 
510198 CCTA-61A-GR-026-0.5-1.D-S 0.5-1 10.4 2.76 
510198 CCTA-61 A-GR-027-Q-Q.5-S CHl.5 11.4 2.81 
510198 CCTA-61 A-GR-027 -o-O.5-S 0.5-1 7.44 2.60 
510198 CCTA-61 A-GR-Q27-Q.5-1.0-DU 0.5-1 11.1 2.58 

Concrete Block Area Samples 
510195 CCTA-61A-GR-028-0-Q.5-S CHl.5 10.9 2.55 
510195 CCTA-61A-GR-Q28-Q-O.5-DU CHl.5 15.0 2.77 
510195 CCTA-61 A-GR-Q28-0.5-1.D-S 0.5-1 9.02 2.45 
510195 CCTA-61 A-GR-029-0-Q.5-S CHl.5 10.0 2.50 
510195 CCTA-61 A-GR-029-o.5-1-S 0.5-1 12.2 2.62 
510195 CCTA-61A-GR-030-Q-Q.5-S CHl.5 11.6 2.59 
510195 CCTA-61 A-GR-Q30-0.5-1.0-S 0.5-1 9.85 2.49 
510195 CCTA-61 A-GR-031-Q-Q.5-S CHl.5 13.7 2.71 
510195 CCTA-61A-GR-031-o.5-1-S 0.5-1 11.1 2.57 
510195 CCTA-61A-GR-032-C NA 5.91 2.26 
510195 CCTA-61A-GR-Q33-C NA 5.44 2.23 
510195 CCTA-61A-GR-Q34-C NA 10.4 2.52 

Remediated Pit Soil Samples 
510196 CCTA-61 A-GR-Q35-6.5-9.5-S 6.5-9.5 5.86 2.98 
510196 CCTA-61 A-GR-Q35-9.5-13.5-S 9.5-13.5 4.10 2.89 
510196 CCTA-61A-GR-Q36-7-11-S 7-11 22.0 3.67 
510196 CCTA-61A-GR-Q36-11-14-S 11-14 5.49 2.96 

Debris Mound Samples 
06127 CCTA-61A-GR-094-D NA 11.4 2.29 

Debris Mound 1 
06127 CCTA-61 A-GR-085-D NA 10.8 2.19 

Debris Mound 1 
06127 CCTA-61A-GR-Il96-D NA 15.9 2.54 

Debris Mound 1 
06127 CCTA-61 A-GR-087-D NA 39.0 3.97 

Debris Mound 2 
06127 CCTA-61A-GR-Q88-D NA 8.46 2.14 

Debris Mound 2 
06127 CCTA-61A-GR-Q88-D NA 11.1 2.21 

(duplicate) 
Debris Mound 2 

06127 CCTA-61A-GR-089-D NA 11.1 2.35 
Debris Mound 2 

Qualitv Assurance/Qualitv Control Samoles (all in ill 
510093 CCTA-61A-GR-OOQ-EB NA ND(0.340) 0.200 
510191 CCTA-61 A-GR-ODO-EB NA 0.160 0.260 
510195 CCTA-61A-GR-OOD-EB NA 0.100 0.250 
510196 CCTA-61A-GR-ODO-EB NA ND(0.420 0.250 
06127 CCTA-61A-GR-ODO-EB NA ND(2.oo) 0.566 . 

bAnalysls request/chain of custody record. 
Bold portion of the ER Sample 10 corresponds to the sample location specified in Figure 8.4.4-3. 

cTWD standard deviations about the mean detected activity. 
C = Concrete sample. It = Foot (feet). 
CCTA = Central Coyote Test Area. GR = Grab sample. 
D = Debris sample. ID = Identification. 
OU = Duplicate sample. J = Analytical result was qualified as an 
EB = Equipment blank. estimation during data validation. 
ER = Environmental Restoration. NA = Not applicable. 

Alfl-981WP/SNl:R44oo-8.DOC 8-51 

ND() 

pCug 
pCiIl 
S 
SWMU 

Activity (pCug) 

Gross Beta 

Result Errore 
37.6 2.47 
34.4 2.36 
33.5 2.36 

35.8 2.40 
32.8 2.35 
31.3 2.32 

44.6J 2.54 
45.8J 2.56 
33.8J 2.37 
31.3J 2.32 
37.0J 2.42 
38.6J 2.45 
31.6 J 2.56 

48.3 2.65 
36.3 2.47 
27.1 2.31 
29.2 2.35 
33.1 2.41 
41.0 2.54 
28.5 2.34 
27.8 2.32 
33.4 2.42 
16.5 2.18 
14.1 2.14 
15.9 2.17 

30.5 2.34 
27.8 2.29 
43.1 2.54 
31.5 2.35 

24.1 2.78 

22.2 2.68 

26.5 2.5 

35.7 3.07 

23.6 2.61 

24.1 2.55 

28.9 2.59 

ND 10.760) 0.410 
1.71 0.460 

ND (0.720) 0.430 
2.22 0.480 

ND(0.732) 0.775 

= Not detected at or above the minimum 
detectable activity, shown in parenthesis. 

= Picocurie(s) per gram. 
= Picocurie(s) per liter. 
= Soil sample. 
= Solid waste management unit. 
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Table 8.4.4-5 
Summary of SWMU 61A Confirmatory Sampling Thorium and Uranium Isotopic Analysis, 

January 1997 and March-April 1998 
(Off-Site Laboratory) 

Sample Attributes Activity (pCVg) 

Record ER Sample 10' 
Sample 

Thorium-228 Thorium-230 Thorium-232 Uranium-233/234 Uranium-235 
Depth 

Number' (Figure 8.4.4-3) (it) 

Site-Specific Background Soil Samples 

510093 CCTA-61A-GR-001-O-0.5-S 0-0.5 
510093 CCT A-61 A-GR-001-o.5-1.o-S 0.5-1 
510093 CCT A-61A-GR-D02-0-0.5-S 0-0.5 
510093 CCTA-61 A-GR-D02-o.5-1.o-S 0.5-1 
510093 CCT A-61 A-GR-003-0-0.5-S 0-0.5 
510093 CCTA-61A-GR-003-0.5-1.o-S 0.5-1 

Site-Specific Background Arroyo Sediment Samples 

~ 
~ 
~ e 
§ 

510093 CCT A-61 A-GR-004-0-0.5-S 
510093 CCT A-61 A-GR-004-0-0.5-DU 
510093 CCTA-61A-GR-004-0.5-1.0-S 
510093 CCTA-61A-GR-005-O-0.5-S 
510093 CCTA-61 A-GR-005-o.5-1.0-S 
510093 CCT A-61 A-GR-006-0-0.5-S 
510093 CCTA-61 A-GR-006-o.5-1.o-S 

Debris Mound Samples 

06127 CCTA-61A-GR-094-D 
Debris Mound 1 

06127 CCTA-61A-GR-094-O-0.5-S 
Debris Mound 1 

06127 CCTA-61A-GR-095-D 
Debris Mound 1 

06127 CCT A-61 A-GR-095-0-0.5-S 
Debris Mound 1 

06127 CCTA-61A-GR-096-D 
Debris Mound 1 

06127 CCT A-61 A-GR-096-0-0.5-S 
Debris Mound 1 

06127 CCTA-61A-GR-097-D 
Debris Mound 2 

06127 CCTA-61A-GR-097-0-0.5-S 
Debris Mound 2 

~ 1!l Refer to footnotes at end of table. 

'" ~ 

0-0.5 
0-0.5 
0.5-1 
0-0.5 
0.5-1 
0-0.5 
0.5-1 

NA 

0-0.5 

NA 

0-0.5 

NA 

0-0.5 

NA 

0-0.5 

Result Error' 

0.600 0.390 
1.05 1.96 

0.790 0.280 
0.800 0.230 
0.730 0.350 
1.03 0.280 

0.840 0.380 
0.990 0.210 
0.660 0.340 
1.01 0.240 

0.740 0.260 
0.680 0.240 
0.690 0.0100 

0.705 0.335 

1.45 0.777 

1.77 0.496 

0.791 0.503 

1.65 0.503 

1.37 0.423 

1.66 0.929 

0.661 0.848 

Result Error' Result Error' Result Error' Result Error' 

1.41 0.410 0.600 0.240 0.660 0.150 0.0300 0.0400 
1.18 0.380 1.13 0.360 0.710 1.69 0.0800 0.0600 
1.07 0.330 1.00 0.310 0.490 0.140 0.0500 0.0500 

0.940 0.280 1.08 0.290 0.420 0.180 0.0700 0.0600 
1.09 0.310 0.900 0.270 0.460 0.230 0.0500 0.0500 
1.01 0.340 0.860 0.290 0.670 0.100 0.0400 0.0500 

1.91 0.550 0.590 0.250 0.320 0.180 0.0100 0.0300 
2.03 0.510 0.950 0.310 0.430 0.150 0.0600 0.0600 

0.690 0.220 0.740 0.220 0.430 0.190 0.110 0.0900 
1.45 0.410 1.06 0.330 0.470 0.160 0.0300 0.0400 
1.51 0.420 0.960 0.310 0.480 0.130 0.0400 0.0400 
1.19 0.340 0.810 0.260 0.400 0.140 0.0500 0.0600 

0.920 0.280 0.980 0.290 0.370 0.0100 0.0100 0.0300 

0.676 0.273 0.688 0.273 0.620 0.115 0.0247 0.0269 

1.44 0.659 0.775 0.454 0.532 0.097 0.0191 0.0175 

1.64 0.446 0.819 0.295 0.584 0.103 0.0490 0.0265 

0.507 0.344 0.927 0.462 0.415 0.0946 0.0221 0.0227 

0.877 0.321 0.577 0.248 0.627 0.109 0.0215 0.0198 

0.897 0.314 1.18 0.364 0.603 0.111 0.0356 0.0258 

0.896 0.554 0.664 0.481 0.565 0.11 0.0482 0.0297 

1.06 0.615 1.06 0.652 0.541 0.0927 0.0320 0.0206 

Uranium-238 

Result Errore 

0.540 0.170 
0.770 0.210 
0.450 0.150 
0.500 0.170 
0.680 0.200 
0.570 0.180 

0.560 0.180 
0.660 0.190 
0.600 0.200 
0.570 0.170 
0.480 0.160 
0.400 0.150 
0.450 0.150 

0.774 0.132 

0.525 0.0962 

0.910 0.136 

0.493 0.103 

0.808 0.128 

0.631 0.114 

0.594 0.113 

0.504 0.0888 
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Table 8.4.4-5 (Concluded) 
Summary of SWMU 61A Confirmatory Sampling Thorium and Uranium Isotopic Analysis, 

January 1997 and March-April 1998 
(Off-Site Laboratory) 

Sample Attributes Activity (pCilg) 

ER Sample 10' 
Sample Thorium-228 Thorium-230 Thorium-232 Uranium-233/234 

Record Depth 
Number' JFlgure 8.4.4-~ (tit Result Error' Result Error' 
06127 CCTA-61A-GR-098-D NA 1.26 0.575 2.20 0.719 

Debris Mound 2 
06127 CCTA-61A-GR-098-D NA 1.68 0.922 0.576 0.438 

(duplicate) 
Debris Mound 2 

06127 CCTA-61A-GR-098-0-0.5-S 0-0.5 1.37 0.431 0.701 0.268 
Debris Mound 2 

06127 CCTA-61 A-GR-098-0-0.5-S 0-0.5 1.28 0.533 0.860 0.382 
(duplicate) 

Debris Mound 2 
06127 CCTA-61 A-GR-099-D NA 1.26 0.712 0.945 0.493 

Debris Mound 2 
06127 CCTA-61 A-GR-099-0-0.5-S 0-0.5 1.04 0.338 0.688 0.238 

Debris Mound 2 
Background Soli Activities, Coyote Test Field' Not NA Not NA 

Available Available 

Quality Assurance/Quality Control Samples (all in pCVL) 
510093 CCTA-61A-GR-OOO-EB NA 0.00 0.0600 1.96 0.830 
06127 CCTA-6IA-GR-OOO-EB NA 0.246 0.215 0.131 0.135 

'Analysis requesVchain of custody record. 
'Bold portion of the ER Sample 10 corresponds to the sample location specified in Figure 8.4.4-3. 
'Two standard deviations about the mean detected activity. 
'From Dinwiddie September 1997. 

Result Error' Result 
1.30 0.505 0.473 

0.749 0.475 0.535 

0.897 0.307 0.559 

0.763 0.349 0.461 

0.590 0.406 0.587 

1.06 0.308 0.528 

1.01' NA 1.6' 

0.0900 0.200 0.290 
NO -- NO 

(0.219) ~0.039!i) 

'Southwest background activities are presented in place of Coyote Test Field background activities that are not available. 

Error' 
0.0963 

0.099 

0.091 

0.0828 

0.107 

0.0979 

NA 

0.670 
--

Uranium-235 

Result Error' 
0.0310 0.026 

0.0390 0.0305 

0.0166 0.0205 

0.0349 0.0216 

0.0310 0.0258 

0.0228 0.0227 

0.18 NA 

0.110 0.130 
NO .-

~0.04311 

) 

Uranium-238 

Result Error' 
0.638 0.114 

0.627 0.108 

0.573 0.0922 

0.553 0.092 

0.593 0.108 

0.695 0.116 

1.4' NA 

0.290 0.190 
NO --

JO.04911 

CCTA 
o 

= Central Coyote Test Area. 
= Debris sample. 

NO () 

pCilg 
pCilL 
S 
SWMU 

= Not detected at or above the minimum detectable activity, shown in 

DU 
EB 
ER 
It 
10 
NA 

= Duplicate sample. 
= Equipment blank. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 
= Not applicable. 

parenthesis. 
= Picocurie(s) per gram. 
= Picocurie(s) per liter. 
= Soil sample. 
= Solid waste management unit. 
= Error not calculated for nondetectable results. 



value of <1 mglkg in the surface and near-surface soil samples from location 001 (at 1.21 and 
1.24 mglkg, respectively), in the near-surface soil sample from location 003 (at 1.58 mglkg), and 
in the near-surface arroyo sediment sample from location 005 (at 0.976 mglkg). The NMED­
approved background chromium concentration of 12.8 mglkg was slightly exceeded in the near­
surface soil sample from location 003 (at 14.3 mglkg). Lead concentrations slightly exceeded the 
NMED-approved nonquantified background value of 11.5 mglkg in the near-surface soil sample 
from location 003 (at 13.6 mglkg) and in the near-surface arroyo sediment sample collected from 
location 005 (at 13.0 mglkg). Silver concentrations exceeded the NMED-approved nonquantified 
background value of <1 mglkg in all the site-specific background samples except the near-surface 
arroyo sediment sample from location 006. The silver concentrations above the NMED-approved 
nonquantified background value ranged from 2.43 to 5.38 mglkg in the soil samples and from 
1.73 to 2.07 mglkg in the arroyo sediment samples. 

Barium concentrations in the site-specific soil and arroyo sediment samples did not exceed the 
corresponding NMED-approved background limit of 130 mglkg. The maximum barium 
concentration was 122 mglkg. Mercury and selenium were not detected above the nonquantified 
background values of <0.1 and <1 mglkg, respectively. The maximum concentration of mercury 
was 0.0453 mglkg. No selenium was detected above the MDL of 0.000891 mglkg. The presence 
of metals at site-specific background locations indicate that the natural variation of some 
constituents slightly exceed NMED-approved background concentrations. 

Radionuclides 

Table 8.4.4-3 summarizes the gamma spectroscopy analysis results for site-specific background 
soil and arroyo sediment samples collected from the six locations at SWMU 61 A (locations 001 
through 006). Annex 8-B contains complete results for the gamma spectroscopy analyses of site­
specific background samples. The samples analyzed using gamma spectroscopy consist of three 
surface and three near-surface soil samples, three surface and three near-surface arroyo 
sediment samples, and one duplicate soil sample. Similar to the metals results, site-specific 
background sample results for radionuclides can be compared to the NMED-approved 
background radionuclides activities (Dinwiddie September 1997). However, it should be noted 
that Coyote Test Field background activities for uranium-238, thorium-232, and cesium-137 have 
not been established, and Table 8.4.4-3 presents NMED-approved Southwest Test Area 
background activities for comparison purposes. 

The gamma spectroscopy results for site-specific background soil and arroyo sediment samples 
show uranium-238 or uranium-235 was either not detected above the MDA or was not detected 
above background. However, the MDA associated with no-detection results for uranium-238 and 
uranium-235 exceeded the associated NMED-approved background activities in most instances. 
As a result, no comparison to the NMED-approved background activities for uranium-238 and 
uranium-235 is applicable. The gamma activity from thorium-232 did not exceed the 
corresponding NMED-approved background activity in any site-specific background samples from 
SWMU 61A. However, the gamma activity from cesium-137 exceeded the NMED-approved 
subsurface background of activity 0.079 pCi/g in all site-specific background samples collected 
except for the near-surface soil sample from location 002 and the surface and near-surface soil 
samples from location 003. The lower cesium-137 subsurface background activity (0.079 pCi/g) 
is used for a benchmark for comparison in order to be consistent with current SNUNM risk 
screening assessment methodology. 
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Table 8.4.4-4 summarizes the gross alpha and gross beta analysis results for site-specific 
background soil and arroyo sediment samples from the six locations at SWMU 61A (locations 001 
through 006). The results indicate that site-specific background soil activities range from 
9.91 to 19.8 pCi/g for gross alpha and from 21.9 to 33.6 pCi/g for gross beta, and site-specific 
background arroyo sediment activities range from 10.8 to 13.7 pCi/g for gross alpha and from 
27.4 to 37.3 pCi/g for gross beta. 

Table 8.4.4-5 summarizes the isotopic uranium and thorium analysis results for site-specific 
background soil and arroyo sediment samples collected from the six locations at SWMU 61A 
(locations 001 through 006). Although thorium-228 and thorium-230 were detected using isotopic 
analysis, no NMEO-approved background activities are established for these isotopes. 
Thorium-228 activity ranged from 0.600 to 1.05 pCi/g in soil and from 0.660 to 1.01 pCi/g in 
arroyo sediment. Thorium-230 activity ranged from 0.940 to 1.41 pCi/g in soil and from 0.690 to 
2.03 pCi/g in arroyo sediment. Thorium-232 activity slightly exceeded the NMEO-approved 
1.01 pCi/g background activity in the near-surface soil sample from location 001 (at 1.13 pCi/g), in 
the near-surface soil samples from location 002 (at 1.08 pCi/g), and in the surface arroyo 
sediment sample from location 005 (at 1.06 pCi/g). No uranium isotope activities were detected 
above the corresponding NMEO-approved background activities. The presence of radionuclides 
at site-specific background locations indicate the natural variation of some constituents slightly 
exceed NMEO-approved background concentrations. 

8.4.4.4.2 Cleared Area Soil Samples 

In March and April 1998, surface and near-surface soil samples were collected from 12 random 
locations selected from a grid pattern (12620- by 20-foot cells) covering the cleared area of 
SWMU 61A. Tables 8.4.4-2, 8.4.4-3, 8.4.4-4, and 8.4.4-6 summarize metal, radionuclide, and 
HE analytical results for the cleared area soil samples. Figure 8.4.4-3 shows the sample 
locations, which are identified only by the sample number specified within the ER Sample 10 
name. This section discusses these results. 

Metals 

Table 8.4.4-2 summarizes the metals analysis results for soil samples collected from the 
12 random locations at the cleared area of SWMU 61 A (locations 007 through 018). The cleared 
area soil samples analyzed for metals consisted of 12 surface and 12 near-surface soil samples, 
and 2 duplicate surface soil samples. For silver, cadmium, selenium, and mercury, no quantified 
background concentration values have been established, and <1 mg/kg is listed as the "HRMB 
background value." This circumstance arises because the laboratory reporting limits are usually 
at or less than 1 mg/kg for these metals in soil. Therefore, an absolute concentration less than 
the reporting limit could not be established and used for maximum background concentrations. 
This issue is handled two different ways in this NFA proposal. For site characterization purposes, 
the 1 mg/kg value is used as a benchmark concentration for discussions of possible metal 
contamination. But for the risk screening purposes, a conservative approach is taken and the 
maximum metal concentration is carried through the risk assessment, even if that maximum is 
below the 1 mg/kg nonquantified background value. 
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Table 8.4.4-6 
Summary of SWMU 61A Confirmatory Sampling HE Analytical Results, January 1997 and March-April 1998 

Sample Attributes Explosives, Methods (EPA 8330)' (J19Ikg) 

Reeo"\, ER Sample 10' sam;~~) 2,4,6- 2 Amino 4,6- 4 Amino 2,6-
Number (Fiaure 8.4.4-3) Oepth It Trinitrotoluene 2,4-0inHrotoluene 2,6-0initrotoluene dinitrotoluene dinitrotoluene o-Nitrotoluene (2) m-Nitrotoluene (3) 

Cleared Area Random Soil Samples 

510191 CCTA-61A-GR-007-Q-O.5-S D-<l.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510191 CCTA-61 A-GR-D07-Q-O.5-0U D-<l.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510191 CCTA-61A-GR-D07-o.5-1.o-S 0.5--1 NO (19) NO (17) NO (17) NO(17) NO (79) NO (41) NO (30) 

510191 CCTA-61 A-GR-OOS-o-o.5-S D-<l.5 NO (19) NO (17) NO(17) NO (17) NO (79) NO (41) NO (30) 

510191 CCTA-61A-GR-DOa-o.5-1.0-S 0.5--1 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510191 CCTA-61 A-GR-D09-o-o.5-S D-<l.5 NO (19) NO (17) NO(17) NO(17) NO (79) NO (41) NO (30) 

510191 CCTA-61A-GR-009-o.5-1.o-S 0.5--1 NO (19) NO (17) NO(17) NO (17) NO (79) NO (41) NO (30) 

510191 CCTA-61A-GR-Gl0-0-G.5-S D-<l.5 NO (19) NO (17) NO(17) NO (17) NO (79) NO (41) NO (30) 

510191 CCTA-61 A-GR-G1D-O.5-1.o-S 0.5--1 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510191 CCTA-61A-GR-Oll-Q-O.5-S D-<l.5 NO (19) NO (17) NO(17) NO (17) NO (79) NO (41) NO (30) 

510191 CCTA-61 A-GR-Gll-o.5-1.0-S 0.5--1 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510191 CCTA-61 A-GR-OI2-o-o.5-S D-<l.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510191 CCTA-61A-GR-OI2-o.5-1.o-S 0.5--1 NO(19) NO (17) NO (17) NO(17) NO (79) NO (41) NO (30) 

510191 CCTA-61 A-GR-G13-Q-O.5-S D-<l.5 NO(19) NO (17) NO (17) NO(17) NO (79) NO (41) NO (30) 

510191 CCTA-61A-GR-G13-o.5-1.o-S 0.5--1 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510192 CCTA-61A-GR-GI4-Q-O.5-S D-<l.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510192 CCTA-61A-GR-GI4-0.5-1.o-S 0.5--1 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510192 CCTA-61A-GR-GI5-D-O.5-5 D-<l.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510192 CCTA-61 A-GR-G1S-o.5-1.0-S 0.5--1 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510192 CCTA-61 A-GR-OI6-Q-O.5-S D-<l.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510192 CCTA-61A-GR-G16-Q-O.5-0U D-<l.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510192 CCTA-61A-GR-OI6-o.5-1.o-S 0.5--1 NO (19) NO (17) NO (17) NO (17) NO (79) NO(41) NO (30) 

510192 CCTA-61 A-GR-G17-o-o.5-S D-<l.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510192 CCTA-61 A-GR-G17-o.5-1.0-S 0.5--1 NO (19) NO (17) NO(17) NO (17) NO (79) NO (41) NO (30) 

510192 CCTA-61A-GR-Gla-Q-O.5-S D-<l.5 NO (19) NO (17) NO(17) NO (17) NO (79) NO (41) NO (30) 

510192 CCTA-61A-GR-OI8-0.5-1.0-S 0.5--1 NO (19) NO (17) NO(17) NO (17) NO (79) NO (41) NO (30) 

Gamma Activity Area Judgmental Soil Samples 

510198 CCTA-61A-GR-OI9-D-O.5-S 0-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510198 CCTA-61 A-GR-OI9-Q-O.5-0U 0-0.5 NO (19) NO (17) NO(17) NO (17) NO (79) NO (41) NO (30) 

510198 CCTA-61A-GR-G19-o.5-1.o-S 0.5-1 NO (19) NO (17) NO(17) NO(17) NO (79) NO(41) NO (30) 

Refer to footnotes at end of table. 
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Table 8.4.4-6 (Continued) 
Summary of SWMU 61A Confirmatory Sampling HE Analytical Results, January 1997 and March-April 1998 

Sample Attributes Explosives, Methods (EPA 8330)' (~g1kg) 

Record, ER Sample 10' Sample 1,3,5-
Number (Figure 8.4.4-3) Depth (It) p-Nitrotoluene (4), Nitrobenzene l,3-0initrobenzene Trinitrobenzene ROX Tet",1 HMX 

Cleared Area Random Soil Samoles 

510191 CCTA-61 A-GR-007 -0.0 .5-S 0.-0.5 NO (3t) NO (9.0) NO (16) NO (32) NO (31) NO (94) 320' 

510191 CCTA-61A-GR-007-D-D.5-0U 0.-0.5 NO (31) NO (9.0) NO (16) NO (32) NO(3t) NO (94) 140 J (250 

510191 CCTA-61A-GR-007-0.5-1.D-S 0.5--1 NO (31) NO (9.0) NO (16) NO (32) 32J.J250 NO (94) 49 J 1250 

510191 CCTA-61 A-GR-008-D-D.5-S 0.-0.5 NO(31) NOj9.Ql NOj16J NO (32) NO (311 NO (94) 66 J (250 

510191 CCTA-61A-GR-OOe-o.5-1.D-S 0.5--1 NO (3t) NO (9.0) NO (16) NO (32) NO (3t) NO {94} NO (24) 

510191 CCTA-61A-GR-009-D-D.5-S 0.-0.5 NO (3t) NO (9.0) NO(16) NO (32) 140 J (260 NO (94) 170 J (260 

510191 CCTA-61A-GR-009-0.5-1.D-S 0.5--1 NO (31) NO (9.0) NO(16) NO (32) 170 J (300 NO (94) NO (24) 

510191 CCTA-6IA-GR-Ol0-D-D.5-S 0.-0.5 NO (3t) NO (9.0) NO (16) NO (32) NO (31) NO (94L NO {24) 

510191 CCTA-61 A-GR-010-0.5-1.0-S 0.5--1 NO (31) NO_(9.0) NO(16) NOJ3g) NO{31} NO (94) NO (24) 

510191 CCTA-61 A-GR-Oll-0-D.5-S 0.-0.5 NO (31) NO (9.0) NO (16) NO (32) NO (3t) NO(94) NO (24) 

510191 CCTA-61 A-GR-Oll-0.5-1.0-S 0.5--1 NO (3t) NO (9.0) NO (16) NO (32) 200J (300 NO (94) 170 J (300 

510191 CCTA-61A-GR-012-Q-O.5-S 0.-0.5 NO (31) NO (9.0) NO(16) NO (32) NO (31) NO (94) 110 J (280 

510191 CCTA-61 A-GR-D12-D.5-1.0-S 0.5--1 NO (31) NO (9.0) NO (16) NO (32) NO (31) NO (94) NO (24) 

510191 CCTA-6IA-GR-D13-Q-O.5-S 0.-0.5 NO (31) NOt9.0) NO(16) NOJ32) NO (3t) NO (94) 120 J 1270 

510191 CCTA-61A-GR-D13-D.5-1.0-S 0.5--1 NO (3t) NO 19.0) NO (16) NO 132) NO (31) NO (94) NO (24) 

510192 CCTA-61A-GR-Dl4-Q-O.5-S 0.-0.5 N0131) NO (9.0) NO(16) NO (32) 210 J (270' NO (94) 170 J (270 

510192 CCTA-61 A-GR-D14-0.5-1.D-S 0.5--1 NO (31) NO (9.0) NO (16) NO (32) NO(31) NO (94) 380 

510192 CCTA-61A-GR-D15-0-D.5-S 0.-0.5 NO (31) NO (9.0) NO (16) NO (32) NO (31) NO (94) NOJ2~ 

510192 CCTA-61 A-GR-015-0.5-1.0-S 0.5--1 NOf31) NOj9.0) NOj1ID NOJ3ID. 140 J 12801 NO (94) 140 J (280) 

510192 CCTA-61 A-GR-D16-D-D.5-S 0.-0.5 NO t3U. NO,(9.Ql. NO (16) NO (32) NO (3t) NO (94) NO (24) 

510192 CCTA-6IA-GR-D16-D-D.5-0U 0.-0.5 NO (3t) NO (9.0) NO (16) NO (32) NO (31) NO (94) NO (24) 

510192 CCTA-61 A-GR-016-0.5-1.0-S 0.5--1 NO (31) NO (9.0) NO (16) NO (32) 160 J (310) NO (94) NO (24) 

510192 CCTA-61A-GR-017-0-D.5-S 0.-0.5 NO (3t) NO (9.0) NO (16) NO (32) NO(31) NO (94) NO 24) 

510192 CCTA-6IA-GR-D17-0.5-1.0-S 0.5--1 NO (31) NO (9.0) NO (16) NOJ32) NO (3ll NO (94) NOJ2~ 

510192 CCTA-61A-GR-018-0-D.5-S 0.-0.5 NOL31l NO{9.Ql. NO {16) NO (32) NO (311 NO (94) NO (24) 

510192 CCTA-61 A-GR-018-0.5-1.0-S 0.5--1 NO (311 NO {9.0) NO (16) NO (32) 160 J 12801 NO (94) NO (24) 

Gamma Activity Area Judgmental Soil Samoles 

510198 CCTA-61A-GR-019-0-D.5-S 0.-0.5 NO (3t) NO (9.0) NO(16) NO (32) NO (31) NO (94) NO (24) 

5tOl98 CCTA-61 A-GR-019-0-D.5-0U 0.-0.5 NO (31) NO (9.0) NO (16) NO (32) NO (31) NO (94) NO 24) 

510198 CCTA-6IA-GR-D19-0.5-1.0-S 0.5--1 NO (31) NO (9.0) NO(16) NO (32) NO(31) NO (94) NO (24) 

Refer to footnotes at end of table. 
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Table 8.4.4-6 (Continued) 
Summary of SWMU 61A Confirmatory Sampling HE Analytical Results, January 1997 and March-April 1998 

Sample Attributes Explosives, Methods (EPA 8330)' (~gIkg) 

Record ER Sample 10' Sample 2,4,6- 2 Amino 4,6- 4 Amino 2,6-
Numberb 

IAaure 8.4.4-3) Depth (It) Trin"rotoluene 2 4-Din"rotoluene 2 6-Dlnitrotoluene dinitrotoluene dinitrotoluene o-Nitrotoluene (gL m-Nitrotoiuene (3) 

510198 CCTA-61A-GR-02O-O-O.5-S CHI.5 NO (19) NO (17) NO (17) NO(17) NO (79) NO (41) NO (30) 

510198 CCTA-61 A-GR-020-o.5-1.0-S 0.5-1 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510198 CCTA-61A-GR-021-o-o.5-S CHI.5 NO (19) NO (17) NO(17) NO (17) NO (79) NO(41) NO (30) 

510198 CCTA-61 A-GR-021-o.5-1.0-S 0.5-1 NO (19) NO (17) NO (17) NO (17) NO (79) NO(41) NO (30) 

510198 CCTA-61A-GR-022-O-O.5-S CHI.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510198 CCTA-61A-GR-022-0.5-1.0-S 0.5-1 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO 130l 

510198 CCTA-61A-GR-023-O-Q.5-S CHI.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510198 CCTA-61A-GR-023-0.5-1.O-S 0.5-1 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

Arroyo Sediment Samples 

510198 CCTA-61A-GR-024-0-o.5-S CHI.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510198 CCTA-61A-GR-024-O-Q.5-0U CHI.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510198 CCTA-61A-GR-024-0.5-1.O-S 0.5-1 NO (19) NO (17) NO (17) NO (17) NO (79) NO(41) NO (30) 

(Xl 510198 CCTA-61A-GR-02S-o-o.5-S CHI.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

cJ, 
(Xl 

510198 CCTA-61A-GR-02S-0.5-1.O-S 0.5-1 NO (19) NO (17) NO (17) NDI1ZL NO (79) NO (41) NO (30) 

510198 CCTA-61A-GR-02S-o-o.5-S CHI.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO(41) NO (30) 

510198 CCTA-61A-GR-026-Q.5-1.0-S 0.5-1 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO 130l 

510198 CCTA-61A-GR-027-O-O.5-S CHI.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO(41) NO (30) 

510198 CCTA-61A-GR-027 -o.5-1.O-S 0.5-1 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510198 CCTA-61A-GR-027 -o.5-1.0-0U 0.5-1 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

Concrele Block Area SamPles 

510195 CCTA-61 A-GR-028-O-O.5-5 CHI.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO 130l 

510195 CCTA-61 A-GR-028-O-O.5-0U CHI.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510195 CCTA-61A-GR-028-o.5-1.O-S 0.5-1 NO (19) NO (17) NO (17) NO (17) NO (79) NO(41) NO (30) 

510195 CCTA-61A-GR-029-O-O.5-S CHI.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) NO (30) 

510195 CCTA-61A-GR-029-o.5-1.O-S 0.5-1 NO (19) NO (17) NO(I7) NO (17) NO (79) NO (41) NO (30) 

510195 CCTA-61A-GR-030-o-o.5-S CHI.5 NO (19) UJ NO(17)W NO (17) UJ NO UZ}UJ NO (79) UJ NO (41) UJ NO (30) UJ 

510195 CCTA-61A-GR-03O-Q.5-1.O-S 0.5-1 NO (19) UJ NO (17) W NO (17) UJ NO (17) UJ NO (79) UJ NO (41) UJ NO (30) W 

510195 CCTA-61A-GR-031-0-o.5-S CHI.5 NO (19) UJ NO(17)W NO (17) UJ NO (17) UJ NO (79) UJ NO (41) UJ NO (30) UJ 

510195 CCTA-61 A-GR-031-0.5-1.O-S 0.5-1 NO (19) W NO (17) UJ NO (17) UJ NO (17) UJ NO (79) UJ NO (41) UJ NO (30) UJ 

Refer to footnotes al end of table. 
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Table 8.4.4-6 (Continued) 
Summary of SWMU 61A Confirmatory Sampling HE Analytical Results, January 1997 and March-April 1998 

(Xl , 
en 
<0 

I 
!'? 

Sample Attributes 

Record ER Sample 10' 
Numberb 

/Ficure 8.4.4-3) 

510198 CCTA-61 A-GR-G20-0-O.5-S 

510198 CCTA-61 A-GR-020-0.5-1.Q.S 

510198 CCTA-61A-GR-G21-O-O.5-S 

510198 CCTA-61A-GR-G21-O.5-1.0-S 

510198 CCTA-61A-GR-022-0-0.5-S 

510198 CCTA-61 A-GR-022-O.5-1.0-S 

510198 CCTA-61A-GR-G23-0-O.5-S 

510198 CCTA-61 A-GR-023-O.5-1.Q.S 

510198 CCTA-61A-GR-G24-0-O.5-S 

510198 CCTA-61A-GR-G24-0-O.5-0U 

510198 CCTA-61 A-GR-024-0.5-1.0-S 

510198 CCTA-61A-GR-025-0-O.5-S 

510198 CCTA-61A-GR-025-0.5-1.Q.S 

510198 CCTA-61A-GR-026-0-0.5-S 

510198 CCTA-61 A-GR-026-O.5-1.0-S 

510198 CCTA-61A-GR-027-0-O.5-S 

510198 CCTA-61 A-GR-027-0.5-1.Q.S 

510198 CCTA-61 A-GR-027 -0.5-1.0-0U 

Concrete Block Area Samoles 

510195 CCTA-61 A-GR-028-0-O.5-S 

510195 CCTA-61A-GR-G28-0-O.5-0U 

510195 CCTA-61 A-GR-028-O.5-1.0-S 

510195 CCTA-61A-GR-029-O-O.5-S 

510195 CCTA-61 A-GR-029-O.5-1.Q.S 

510195 CCTA-61A-GR-030-0-O.5-S 

510195 CCTA-61A-GR-030-0.5-1.0-S 

510195 CCTA-61A-GR-031-0-0.5-S 

510195 CCTA-61 A-GR-031-O.5-1.0-S 

~ Refer to footnotes at end of table. 

~ 

Sample 
Oooth /ftl p-NHrotoluene(4) ~ 

0--0.5 NO (31) 

0.5-1 NO (31) 

0--0.5 NO (31) 

0.5-1 NO (31) 

0--0.5 NO (311 

0.5-1 NO (31) 

0--0.5 NO (31) 

0.5-1 NO (31) 

0--0.5 NO (31) 

0--0.5 NO/31) 

0.5-1 NO (31) 

0--0.5 NO (31) 

0.5-1 NO (31) 

0--0.5 NO (31) 

0.5-1 NO (31) 

0--0.5 NO (31) 

0.5-1 NO (31) 

0.5-1 NO (31) 

0--0.5 NO (31l 

0--0.5 NO (31) 

0.5-1 NO (31) 

0--0.5 NO (31) 

0.5-1 NO (31) 

0--0.5 NO(31)W 

0.5-1 NO/31)UJ 

0--0.5 NO (31) UJ 

0.5-1 NO (31) UJ 

Explosives, Methods (EPA 8330)' (~glkg) 

t,3,5-
Nitrobenzene 1,3M Oinitrobenzene Trinitrobenzene ROX TeJryl HMX 

NO/9.0) NO/16) NO (32) NO(31) NO (94) NO/241 

NO (9.0) NO (16) NO (32) NO (31) NO (94) NO 1241 

NO (9.0) NO (16) NO (32) 830 NO (94) 2OO0J 

NO (9.0) NO (16) NO (32) NO (31) NO (94)- NO (24) 

NOJl!.O) NO (16) NOJ3gt NOJ31l NO~9~ NO (24) 

NO (9.0) NOJ16) NOJ3gt NO~3.!L NOJl!4) NO (24) 

NO (9.0) NO(16) NO (32) NO(31) NO (94) NO (24) 

NO (9.0) NO (16) NO (32) NO (31) NO (94) NO (24) 

Arroyo Sediment Samples 

NO (9.0) NO (16) NOJ32) NO L3.!L NO (94) NO (24) 

NO (9.0) NOJ1§l NOJ3gt NO~3.!L NOJl!4) NO (24) 

NO (9.0) NO (16) NO (32) NO(31) NO (94) NO (241 

NO (9.0) NO(16) NO (32) NO(31) NO (94) NO (24) 

NO (9.0) NO (16) NO (32) NO (31) NO (94) NO (24) 

NO (9.0) NO (16) NO (32) NO (3ll NO (94) NO (24) 

NO (9.Q) NOJ16) NOJ3gt NO~3.!L NO~9~ NO (24) 

NO (9.0) NO (16) NO (32) NO(31) NO (94) NO (241 

NO (9.0) NO (16) NO (32) NO(31) NO (94) NO (24) 

NO (9.0) NO(16) NO (32) NO (31) NO (94) NO (24) 

NO (9.0) NO (16) NOJ3g) 1400 NO~94) NO (24) 

NO/9.0) NOJ1§l NOJ3gt 600 NO~9~ NO (24) 

NO (9.0) NO(16) NO (32) NO (31) NO (94) NO (241 

NO (9.0) NO(16) NO (32) NO (31) NO (94) NO/24) 

NO (9.0) NO (16) NO (32) 150 J (280 NO (94) NO (24) 

NO (9.0) UJ NO (16) UJ NO (3g)UJ NO (31]UJ NO (94) UJ NO (24) UJ 

NO /9.QlUJ NO (1§l UJ NO_(3g)UJ NQ{31]UJ NO~9~UJ NO (24) UJ 

NO/9.0) UJ NO (16) UJ NO (32) UJ 150 J~27Ql UJ N~~UJ NO (24) UJ 

NO(9.0)W NO (16) UJ NO (32) UJ NO (31) UJ NO (94) UJ NO (24) UJ 

) 

Penlaerythritol 
Tetranitrate 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 
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Table 8.4.4-6 (Continued) 
Summary of SWMU 61A Confirmatory Sampling HE Analytical Results, January 1997 and March-April 1998 

Sample Attributes Explosives, Methods (EPA 8330)" (Ilg/l<g) 

Record ER Sample 10' Sample 2,4,6- 2 Amino 4,6- 4 Amino 2,6-
Number

b 
(Flaure 8.4.4-31 Depth (It) Trinitrotoluene 2,4-0Inltrotoluene 2,6-0Initrotoluene dinltrotoluene dinHrotoluene o-Nit,otoluene (2) m-Nitrotoluene 131 

510195 CCTA-61A-GR-032-C NA NO (19) W NO (17) UJ NO(17) UJ NO (17) UJ NO (79) UJ NO (41) UJ NO (30) UJ 

510195 CCTA-61A-GR-033-C NA NO (19) UJ NO (17) UJ NO 117\ UJ NO un UJ NO (79) UJ NO (41) UJ NO (30) UJ 

510195 CCTA-61 A-GR-034-C NA NO(19)W NO (171 W NO (17l UJ NO 117\ UJ NO (79) UJ NO (41) W NO (30) UJ 

Remedlated PH Soli Samples 

510196 CCTA-61A-GR-035-6.5-9.5-S 6.5-9.5 NO (19) UJ NO (17) UJ NO (17) UJ NO (17) W NO (79) UJ NO (41) UJ NO 1301 UJ 

510196 CCTA-61A-GR-035-9.S-13.5-S 9.5-13.S NO (19) UJ NO (17) UJ NO (17) UJ NO (17) UJ NO (79) UJ NO (41) UJ NO (30) UJ 

510196 CCTA-61A-GR-036-7-11-S 7-11 NO(19)W NO (17) UJ NO (17) UJ NO (17) UJ NO (79) UJ NO (41) UJ NO(30)W 

510196 CCTA-61A-GR-036-11-14-S 11-14 NO (19) W NO(17)W NO 117\ UJ NO_<El.UJ NO (79) UJ NO (41) UJ NO (30) UJ 

Debris Mound Samples 

06128 CCTA-61A-GR-094-0 NA NO (120) NO (120') NO (120') NT NT NO (90') NO (100") 
(on-slte laboratory) 
Debris Mound it 

""l~( CCTA-61A-GR-094-0 NA NO (5.67) NO (6.18) NO (6.48) NO (6.6) NO (S.45) NO (7.83) NO (11.1) 
Debris Mound 11 

06128 CCTA-61A-GR-094-0-O.S-S o--O.S NO (120') 
(on-site laboratory) 
Debris Mound #1 

NO (120) NO (120,,) NT NT NO (90') NO (100") 

06128 CCTA-61 A-GR-095-0 NA NO (120') NO (120') NO (120') NT NT NO (90') NO (100') 
(on-sHe laborato:y) 
Debris Mound # 

06128 CCTA-61A-GR-095-0-O.S-S o--O.S NO (120') 
(on-site laboratory) 
Debris Mound #1 

NO (120') NO (120') NT NT NO (90') NO (100') 

06128 CCTA-61A-GR-096-0 NA NO (120) NO (120) NO (120) NT NT NO (90') NO (100") 
(on-slte laborato:y) 
Debris Mound # 

06128 CCTA-61A-GR-096-0-O.S-S o--O.S NO (120) NO (120') NO (120) NT NT NO (90') NO (100') 
(on-site laborato:y) 
Debris Mound # 

06128 CCTA-61 A-GR-097-0 NA NO (120') NO (120') NO (120') NT NT NO (90') NO (100') 
(on-site laborato~) 
Debris Mound 

06128 CCTA-61A-GR-097-O-O.S-S o--O.S NO (120') NO (120') NO (120) NT NT NO (90') NO (100") 
(on-sHe laborat~) 
Debris Mound 

06128 CCTA-61A-GR-098-0 NA NO (120') 
(duplicate) 

(on-site laboratory) 
Debris Mound 2 

NO (120') NO (120') NT NT NO (90') NO (100') 

06127 CCTA-s.'A-GR:~-O 
Debris Mound 2 

NA NO (S.67) NO (6.18) NO (6.48) NO (6.6) NO (5.45) NO (7.83) NO (11.1) 

06128 CCTA-61A-GR-098-O-O.5-S 0--0.5 NO (120,,) 
(on-sHe laboratory) 

Debris Mound 2 

NO (120 ) NO(12O ) NT NT NO (90') NO (100') 

Refer to footnotes at end of table. 
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Table 8.4.4-6 (Continued) 
Summary of SWMU 61A Confirmatory Sampling HE Analytical Results, January 1997 and March-April 1998 

Sample Attributes Explosives, Methods (EPA 8330)" (~g/kg) 
Record ER Sample 10' Sample t,3,5- Pentaerythritol 

Number
b 

(Figure 8.4.4-3) Depth (It) p-Nitrotoluene (4) Nitrobenzene 1,3-Dinitrobenzene Trinitrobenzene ROX Tetryl HMX Tetranitrate 

510195 CCTA-6IA-GR-032-C NA NO (31) UJ NO (9.0) UJ NO (16) UJ NO (32) UJ 140 J (260) UJ NO (94) UJ NO (24) UJ NT 

510195 CCTA-61 A-GR-033-C NA NO (31) UJ NO (9.0) UJ NO (16) UJ NO (32) UJ 160 J (270) UJ NO (94) UJ NO (24) UJ NT 

510195 CCTA-6IA-GR-034-C NA NO (31) UJ NO (9.0) UJ NO (16) UJ NO (32) UJ NO (31) UJ NO (94) UJ NO (24) UJ NT 

Remedlated pn Soli Samples 

510196 CCTA-6IA-GR-035-6.5-9.5-S 6.&-9.5 NO (31) UJ NO (9.0) UJ NO(16) UJ NO (32) UJ NO (31) UJ NO (94) UJ NO (24) UJ NT 

510196 CCTA-6IA-GR-035-9.5-13.5-S 9.&-13.5 NO (31) UJ NO (9.0) UJ NO (16) UJ NO (32) UJ NO (31) UJ NO (94) UJ NO (24) UJ NT 

510196 CCTA-5IA-GR-036-7-II-S 7-11 NO (31) UJ NO (9.0) UJ NO (16) UJ NO (32) UJ NO (31) UJ NO (94) UJ NO (24) UJ NT 

510196 CCTA-6IA-GR-036-11-14-S 11-14 NO(31)UJ NO (9.0) UJ NO (15) UJ NO (32) UJ NO (31) UJ NO (94) UJ NO (24) UJ NT 

Debris Mound Samples 

06128 CCTA-61 A-GR-094-0 
(on-site laboratory) 

NA NO (100) NT NT NT NO(IIO') NT NO (ISO') NO (70') 

Debris Mound I 

06127 l,;l,; ! A-5.1 ~-."H-W4-U 
Debris Mound I NA NO (10.5) NO (5.21) NO (4.05) NO (6.52) NO (9.71) NO (7.55) 2960 NT 

06128 CCTA-51 A-GR·094-0-o.5·S 
(on-site laboratory) 

Debris Mound I 

(}-().5 NO (100 ) NT NT NT NO (110') NT 220' J (800') NO (70') 

06128 CCTA·51 A-GR·095-0 
(on-site laboratory) 

Debris Mound I 

NA NO (100') NT NT NT NO (110') NT NO (ISO') NO (70') 

06128 CCTA-6IA-GR-095·0-0.5-S 
(on-Site laboratory) 

Debris Mound I 

(}-().5 NO (100') NT NT NT NO(IIO') NT NO (ISO') NO (70') 

06128 CCTA-5IA-GR-096-0 
(on·site laboratory) 

Debris Mound I 

NA NO (100') NT NT NT NO (110') NT NO (ISO') NO (70') 

06128 CCTA-6IA-GR-096-0-o.S-S 
(on·slte laboratory) 

Debris Mound I 

(}-().5 NO (100 ) NT NT NT NO (110') NT NO (ISO') NO [TO') 

06128 CCTA-6IA·GR-097-0 NA NO (100') NT NT NT NO (110') NT NO (ISO') NO (70') 
(on-slle laboratory) 

Debris Mound 2 
06128 CCTA-6IA-GR-097-Q-Q.S-S 

(on-site laboratory) 
Debris Mound 2 

(}-().S NO (100') NT NT NT NO (110') NT NO (ISO') NO (70') 

06128 CCTA-5IA-GR-098-0 NA NO (100) NT 
(on-slle laboratory) 

Debris Mound 2 

NT NT NO(IIO') NT NO (ISO') NO (70') 

06128 CCTA-8IA-GR·098-0 
(duplicate) 

(on·sne laboratory) 
Debris Mound 2 

NA NO (100') NT NT NT NO (110') NT NO (ISO') NO (70') 

06127 CCTA.6.1~-.GR-098-0 
Debris Mound 2 

NA NO (10.6) NO (S.21) NO (4.05) NO (6.52) NO (9.71) NO (7.55) NO (5.27) NT 

06128 CCTA-6IA-GR-098-0-o.5-S 
(on·site laboratory) 

Debris Mound 2 

(}-().5 NO (100') NT NT NT NO (110') NT NO (ISO') NO (70') 

Refer to footnotes at end of table. 



Table 8.4.4-6 (Continued) 
Summary of SWMU 61A Confirmatory Sampling HE Analytical Results, January 1997 and March-April 1998 

Sample Attributes Explosives, Methods (EPA 8330)' (~g/t<g) 

Record ER Sample 10' Sample 2,4,6- 2 Amino 4,6- 4 Amino 2,6-
Numberb 

(A!llJre 8,4.4-3) Depth (It) Trinitrotoluene 2 4-0lnHrotoluene 2 6-0lnltrotoluene dinitrotoluene dinitrotoluene o-Nitrotoluene (2) m-Nitrotoluene (3) 

06128 CCTA-61 A-GR-098-O-O.5-S 
(duplicate) 

()-{).5 NO (120') NO (120') NO (120') NT NT NO (90') NO (100') 

(on-sHe laboratory) 
Debris Mound 2 

06128 CCTA-61A-GR-099-0 NA NO (120') NO (120') NO (120') NT NT NO (90') NO (100') 
(on-sHe laboratory) 

Debris Mound 2 

06128 CCTA-61A-GR~-O.5-S ()-{).5 NO (120., NO (120') NO (120') NT NT NO (90') NO (100') 
(on-sHe laboratory) 

Debris Mound 2 

Quality Assuranca/Quality Control Sample {j1gIL) 

510191 CCTA-61A-GR-OOO-EB NA NO (O.ltl R NO (0.10) R NO (0.13) R NO (0.14) R NO (0.16) R NO (0.16) R NO (0.39) R 

510195 CCTA-61A-GR-OOO-EB NA NO(O.II)UJ NO (0.10) UJ NO (0.13) UJ NO (0.14) UJ NO (0.16) UJ NO (0.16) UJ NO (0.39) UJ 

510093 CCTA-61A-GR-OOO-EB NA NO(O.II)R NO (0.10) R NO (0.13) R NO (0.14) R NO (0.16) R NO (0.16) R NO (0.39) R 

510196 CCTA-61A-GR-OOO-EB NA NO (0.11) NO (0.10) NO (0.13) NO (0.14) NO (0.16) NO (0.16) NO (0.39) 

06127 CCTA-61A-GR-OOO-EB NA NO 1.0293) NO (.0137) NO (.0425) NO (.0186) NO (.0195) NO (.0238) NO (.0312) 

06128 CCTA-61 A-GR-OOO-EB NA NO (14" NO (14., NOJI4') NT NT NO(II') NO (12') 

Reier to footnotes at end 01 table. 



» 

I z 
r 

i 
§ 

) ) 

Table 8.4.4-6 (Concluded) 
Summary of SWMU 61A Confirmatory Sampling HE Analytical Results, January 1997 and March-April 1998 

Sample Attributes Explosives, Methods (EPA 8330)' (ltg/kg) 

Record ER Sampte 10' Sample 1,3,5-
Numbel (Aaure 8.4.4-3) Daj>lh.JItL . p-Nitrotoluene (4) Nitrobenzene 1,3-0initrobenzene Trinitrobenzene ROX Tetryl HMX 

06128 CCTA-6IA-GR-098-o-o.5-S 0--0.5 NO (100') NT 
(duplicate) 

NT NT NO (110') NT NO (ISO') 

(on-site laboratory) 
Debris Mound 2 

06128 CCTA-61 A-GR-099-0 NA NO (100') NT NT NT NO (110') NT NO (ISO') 
(on-s~e laboratory) 

Debris Mound 2 

06128 CCTA-6IA-GR-099-o-o.5-5 0--0.5 NO (100') NT NT NT NO (110') NT NO (ISO') 
(on-site laboratory) 

Debris Mound 2 

Quality Assurance/Quality Control Samples (ltg/L) 

510191 CCTA-61A-GR-<XlO-EB NA NO (0.19) R NO (0.12) R 

510195 CCTA-61 A-GR-OOO-EB NA NO (0.19) UJ NO (0.12) UJ 

510093 CCTA-61A-GR-<XlO-EB NA NO (0.19) R NO (0.12) R 

510196 CCTA-61 A-GR-OOO-EB NA NO (0.19) NO (0.12) 

06127 CCTA-61A-GR-<XlO-EB NA NO (.0335) NO (.0161) 

06128 CCTA-61 A-GR-OOO-EB NA NO (12,) NT 
(on-site laboratory) 

'EPA November 1986. 
b Analysis request/chain of custody 

'Bold portion of the ER Sample 10 corresponds to the sample looatlon specified In Agure 8.4.4-3. 
'values In bold represent detected HE compounds. 
'Result was converted from milligrams per kilogram to I'QIkg or from milligrams par liter to Itg/L. 

C = Concrete sample. 
CCTA = Central Coyote Test Area. 
o = Debris sample. 
OU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
n = Foot (feet). 
GR = Grab sample. 
HE = High explosives. 
HMX = Octahydro-l ,3,5,7 -tetranltro- t ,3,5,7 -tetrazoolne. 
10 = Identification 
J = Analytical result was qualified as an estimation during data validation. 
J ( ) = The reported value is greater than or equal to the method detection limit (MOL) but is 

less than the practical quantitation limit, shown in parenthesis. 

NO (0.11) R 0.06 J (0.5) R 0.05 J (0.5) R NO (0.18) R 

NO (0.11) UJ NO (0.32) UJ NO (0.12) UJ NO (0.18) UJ 

NO (0.11) R NO (0.32) R 0.17 J (0.5) R NO (0.18) R 

NO(O.II) NO (0.32) NO (0.12) NO (0.18) 

NO (.0202) NO (.0206) NO (.0185) NO (.0215) 

NT NT NO (13') NT 

= Not applicable. NA 
NO() 
NT 

= Not detected above the MOL, shown in parenthesis. 
= Not tested. 

R 
ROX 
Tetryl 
Itg/kg 
IlQIL 

= Analytical result was rejected during data validation. 
= Hexahydro- t ,3,5-trinitro- t ,3,5-triazine. 
= Methyl-2,4,6-trinltrophenylnltramine. 
= Mlcrogram(s) per kilogram. 
= Microgram(s) per liter. 
= Soli sample. 
= Solid waste management unit. 

0.027 J (0.5) R 

0.13J (0.5) UJ 

NO (0.095) R 

0.10 J (0.5) 

NO (.0459) 

NO (18') 

S 
SWMU 
U = Analytical result was qualified as a nondetect during data validation. 

) 

Pentaerythritol 
Tetranitrate 

NO (70') 

NO (70') 

NO (70') 

NT 

NT 

NT 

NT 

NT 

NO (8.4') 



The NMED-approved background arsenic concentration of 5.6 mg/kg was exceeded in the 
surface soil sample from location 009 (at 20.8 mg/kg) and in the near-surface soil samples from 
locations 011 and 016 (at 6.98 and 6.16 mg/kg, respectively). Concentrations of barium slightly 
exceeded the NMED-approved background concentration of 130 mg/kg in the near-surface soil 
samples from locations 008 and 011 (at 148 and 150 mg/kg, respectively). Concentrations of 
beryllium slightly exceeded the NMED-approved background concentration of 0.65 mg/kg in the 
near-surface soil sample from location 009 (at 0.788 mg/kg), the surface and near-surface soil 
samples from location 011 (at 0.711 and 0.981 mg/kg, respectively), in the near-surface soil 
samples from locations 012 and 014 (at 0.670 and 0.756 mg/kg, respectively), and in the 
surface soil sample from location 016 (at 0.966 mg/kg). Cadmium concentrations slightly 
exceed the NMED-approved nonquantified background value of <1 mg/kg in the surface soil 
sample from location 009 (at 1.02 mg/kg), in the near-surface soil sample from location 014 
(at 1.44 mg/kg), in the surface soil sample from location 017 (at 1.48 mg/kg), and in the near­
surface soil sample from location 018 (at 1.38 mg/kg). The NMED-approved background 
chromium concentration of 12.8 mg/kg was slightly exceeded in the near-surface soil samples 
from locations 011, 014, and 016 (at 19.8, 13.0, and 13.9 mg/kg, respectively). 

Lead concentrations exceeded the NMED-approved background concentration of 11.5 mg/kg 
in the majority of the soil samples collected at the cleared area of SWMU 61A. Lead 
concentrations were below background in both the surface and near-surface soil samples 
collected from locations 011 and 015. The concentrations of lead that exceeded background 
ranged from 11.8 J to 281 mg/kg with one sample location (014) showing a concentration of 
3,950 J mg/kg in the surface sample (most likely because of the presence of a lead fragment). 

The concentration of selenium slightly exceeded the NMED-approved nonquantified background 
value of <1 mg/kg in the near surface sample from location 016 (at 1.01 mg/kg). Mercury and 
silver concentrations did not exceed the associated NMED-approved nonquantified background 
values of <0.1 and <1 mg/kg, respectively. The maximum concentration of mercury is 
0.0867 mg/kg. The maximum concentration of selenium is 0.269 J mg/kg in any of the cleared 
area soil samples. 

Radionuclides 

Table 8.4.4-3 summarizes the gamma spectroscopy analysis results for soil samples collected 
from the 12 random sample locations at the cleared area of SWMU 61A (locations 007 through 
018). Annex 8-8 contains complete results for the gamma spectroscopy analyses of cleared 
area soil samples. The cleared area soil samples that were analyzed using gamma 
spectroscopy consisted of 12 surface and 12 near-surface soil samples, and 2 duplicate surface 
soil samples. Although NMED-approved background radionuclides activities are presented in 
Table 8.4.4-3, it should be noted that Coyote Test Field background activities for uranium-238, 
thorium-232, and cesium-137 have not been established, and NMED-approved Southwest Test 
Area background activities are used for comparison purposes. 

The gamma spectroscopy results for the cleared area soil samples show that uranium-238 and 
uranium-235 were either not detected above the MDA or not detected above background. 
However, the MDA associated with no-detection results for uranium-238 and uranium-235 
exceeded the associated NMED-approved background activities in most instances. As a result, 
no comparison to the NMED-approved background activities for uranium-238 and uranium-235 
is applicable. The gamma activity from thorium-232 slightly exceeded the NMED-approved 
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background activity of 1.01 pCi/g in the near-surface soil samples from locations 010 and 016 
(at 1.02E+00 and 1.07E+00 pCi/g, respectively). The gamma activity from cesium-137 
exceeded the NMED-approved subsurface background activity (0.079 pCi/g) in the majority of 
samples collected at the cleared area of SWMU 61A. The cesium-137 activities above 
background ranged from 8.95E-02 to 6.20E-01 pCi/g. The lower cesium-137 subsurface 
background activity (0.079 pCi/g) is used for a benchmark for comparison in order to be 
consistent with current SNUNM risk screening assessment methodology. 

Table 8.4.4-4 summarizes the gross alpha and gross beta analysis results for soil samples 
collected from the 12 random sample locations at the cleared area of SWMU 61 A (locations 007 
through 018). The results indicate surface and near-surface soil activities ranged from 1.35 to 
18.0 pCi/g for gross alpha and from 21.5 to 49.8 pCi/g for gross beta. Gross alpha and gross 
beta analytical results were all within the same order-of-magnitude range as the site-specific 
background soil activities of 9.91 to 19.8 pCi/g for gross alpha and 21.9 to 33.6 pCi/g for gross 
beta (see Section 8.4.4.4.1). 

High Explosives 

Table 8.4.4-6 summarizes the HE analysis results for soil samples collected from the 12 random 
sample locations at the cleared area of SWMU 61 A (locations 007 through 018). The cleared 
area soil samples analyzed for HE compounds consisted of 12 surface, 12 near-surface soil 
samples, and 2 duplicate surface soil samples. Because there are no applicable background 
concentrations for HE compounds in soil, any detectable concentrations of HE compounds are 
considered to be an indication of potential contamination. 

Only two HE compounds were detected in the soil samples collected from the cleared area of 
SWMU 61A. RDX was detected at seven sample locations (007, 009, 011,014,015,016, and 
018), ranging in concentrations from 32 J to 210 J ~g/kg. RDX was detected only in the surface 
soil sample from location 014. RDX was detected in both the surface and near-surface soil 
sample at location 009. At sample locations 007, 011, 015, 016, and 018, RDX was detected in 
the near-surface soil samples only. Similarly, HMX was detected at eight sample locations 
(007, 008, 009, 011, 012, 013, 014, and 015), ranging in concentrations from 49 J to 380 ~g/kg. 
HMX was detected in both surface and near-surface samples from locations 007 and 014. HMX 
was detected only in surface samples from locations 008, 009, 012, and 013. Conversely, HMX 
was detected only in the subsurface samples from locations 011 and 015. 

8.4.4.4.3 Gamma Activity Area Soil Samples 

In March and April 1998, surface and near-surface soil samples were collected from five 
judgmental locations based upon the area where anomalous gamma activity measurements 
were found to be concentrated during the Phase I Surface Radiation Survey conducted at 
SWMU 61 A (see Section 8.4.3.1.3). Tables 8.4.4-2, 8.4.4-3, 8.4.4-4, and 8.4.4-6 summarize 
metal, radionuclide, and HE analytical results for the Highest Measured Gamma Activity Area 
soil samples. Figure 8.4.4-3 shows the sample locations, which are identified only by the 
sample number specified within the ER Sample ID name. This section discusses these results. 
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Metals 

Table 8.4.4-2 summarizes the metals analysis results for soil samples from the five judgmental 
locations at SWMU 61 A (locations 019 through 023). The judgmental soil samples analyzed for 
metals consist of five surface and five near-surface soil samples and one duplicate surface soil 
sample. For silver, cadmium, selenium, and mercury, no quantified background concentration 
values have been established, and <1 mglkg is listed as the "HRMB background value." This 
circumstance arises because the laboratory reporting limits are usually at or less than 1 mglkg 
for these metals in soil. Therefore, an absolute concentration less than the reporting limit could 
not be established and used for maximum background concentrations. This issue is handled 
two different ways in this NFA proposal. For site characterization purposes, the 1 mg/kg value 
is used as a benchmark concentration for discussions of possible metal contamination. But for 
the risk screening purposes, a conservative approach is taken and the maximum metal 
concentration is carried through the risk assessment, even if that maximum is below the 
1 mg/kg nonquantified background value. 

The NMED-approved background arsenic concentration of 5.6 mglkg was exceeded only in the 
surface soil sample from location 023 (at 8.09 mglkg). Concentrations of barium slightly 
exceeded the NMED-approved background concentration of 130 mglkg in the surface soil 
samples from locations 019 (plus the duplicate) and 020 (at 137, 141, and 140 mg/kg, 
respectively). Concentrations of beryllium slightly exceeded the NMED-approved 
background concentration of 0.65 mglkg in the duplicate surface soil sample from location 019 
(at 0.873 mglkg) and in the near-surface soil sample from location 020 (at 0.801 mglkg). 
Cadmium concentrations exceed the NMED-approved nonquantified background value of 
<1 mglkg in all the surface and near-surface soil samples from the gamma activity area at 
SWMU 61 A. The concentrations of cadmium ranged from 1.48 to 3.86 mglkg. The NMED­
approved background chromium concentration of 12.8 mglkg was slightly exceeded in the 
surface soil sample (and duplicate) from location 019 (at 13.1 and 14.8 mglkg, respectively), 
and in the near-surface soil sample from locations 021 (at 13.1 mglkg). Lead concentrations did 
not exceed the associated NMED-approved background concentration limits in any of the soil 
samples from the gamma activity area at SWMU 61A, nor were any mercury concentrations 
above the NMED-approved nonquantified background value in these samples. The 
concentration of selenium exceeded the NMED-approved nonquantified background value of 
<1 mglkg in only one sample from location 023 (at 2.80 mglkg, near-surface). Similarly, the 
concentration of silver slightly exceeded the associated NMED-approved nonquantified 
background value of <1 in only one sample from location 019 (at 1.06 mglkg, surface soil 
duplicate). 

Radionuclides 

Table 8.4.4-3 summarizes the gamma spectroscopy analysis results for soil samples collected 
from the five judgmental sample locations at SWMU 61 A (locations 019 through 023). 
Annex 8-B contains complete results for the gamma spectroscopy analyses of gamma activity 
area soil samples. The judgmental soil samples analyzed using gamma spectroscopy consisted 
of five surface and five near-surface soil samples and one duplicate surface soil sample. 
Although NMED-approved background radionuclides activities are presented in Table 8.4.4-3, it 
should be noted that Coyote Test Field background activities for uranium-238, thorium-232, and 
cesium-137 have not been established, and NMED-approved Southwest Test Area background 
activities are used for comparison purposes. 
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Gamma spectroscopy results for the judgmental soil samples showed that uranium-238 
exceeded the NMED-approved background activity of 1.4 pCi/g in the surface soil 
samples from locations 019 (plus the duplicate) and 021 (at 4.15E+00, 3.06E+00, and 
2.62E+00 pCi/g, respectively), as well as the surface and near-surface samples from 
location 020 (at 3.27E+00 and 2.29E+00 pCi/g, respectively). Uranium-235 activity exceeded 
the NMED approved background activity of 0.18 pCVg in only one surface sample from 
location 020 (at 2.27E-01 pCi/g). However, the MDA associated with no-detection results for 
uranium-238 and uranium-235 exceeded the associated NMED-approved background activities 
in most instances. As a result, no comparison to the NMED-approved background activities for 
uranium-238 and uranium-235 for those samples is applicable. The gamma activity from 
thorium-232 did not exceeded the NMED-approved background activity of 1.01 pCi/g in the 
judgmental samples collected at SWMU 61 A. The gamma activity from cesium-137 exceeded 
the NMED-approved subsurface background activity (0.079 pCi/g) in the surface soil samples 
from all five judgmental sample locations at SWMU 61A. The cesium-137 activities above 
background ranged from 9.31 E-02 to 7.65E-01 pCi/g. The lower cesium-137 subsurface 
background activity (0.079 pCi/g) is used for a benchmark for comparison to be consistent with 
current SNUNM risk screening assessment methodology. 

Table 8.4.4-4 summarizes the gross alpha and gross beta analysis results for soil samples from 
the five judgmental sample locations at SWMU 61 A (locations 019 through 023). The results 
indicated that surface and near-surface soil activities ranged from 7.96 to 15.4 pCi/g for gross 
alpha and from 29.5 to 44.4 pCVg for gross beta. Gross alpha and gross beta analytical results 
were all within the same order-of-magnitude range as the site-specific background soil 
activities of 9.91 to 19.8 pCVg for gross alpha and 21.9 to 33.6 pCi/g for gross beta (see 
Section 8.4.4.4.1). 

High Explosives 

Table 8.4.4-6 summarizes the HE analysis results for soil samples from the five judgmental 
sample locations at SWMU 61A (locations 019 through 023). The judgmental soil samples 
analyzed for HE compounds consist of five surface and five near-surface soil samples and one 
duplicate surface soil sample. Because there are no applicable background concentrations for 
HE compounds in soil, any detectable concentrations of HE compounds are considered to be an 
indication of potential contamination. 

Only two HE compounds were detected in the soil samples from the gamma activity area at 
SWMU 61A. RDX and HMX were detected in only one surface soil sample from location 021. 
The concentration of RDX was 830 lJg/kg and the concentration of HMX was 2,000 J lJg/kg. 

8.4.4.4.4 Arroyo Sediment Samples 

In March and April 1998, surface and near-surface arroyo sediment samples were collected 
from four locations within the northern arroyo channel beginning directly north of the concrete 
blocks and continuing downstream at intervals of approximately 150 feet. Tables 8.4.4-2, 
8.4.4-3, 8.4.4-4, and 8.4.4-6 summarize metal, radionuclide, and HE analytical results for the 
arroyo sediment samples. Figure 8.4.4-3 shows the arroyo sediment sample locations identified 
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only by the sample number specified within the ER Sample ID name. This section discusses 
these results. 

Metals 

Table 8.4.4-2 summarizes the metals analysis results for arroyo sediment samples from the four 
locations within the northern arroyo channel at SWMU 61 A (locations 024 through 027). The 
arroyo samples analyzed for metals consisted of four surface and four near-surface sediment 
samples and two duplicate sediment samples (one surface and one near-surface). For silver, 
cadmium, selenium, and mercury, no quantified background concentration values have been 
established, and <1 mglkg is listed as the "HRMB background value." This circumstance arises 
because the laboratory reporting limits are usually at or less than 1 mglkg for these metals in 
soil. Therefore, an absolute concentration less than the reporting limit could not be established 
and used for maximum background concentrations. This issue is handled two different ways in 
this NFA proposal. For site characterization purposes, the 1 mglkg value is used as a 
benchmark concentration for discussions of possible metal contamination. But for the risk 
screening purposes, a conservative approach is taken and the maximum metal concentration is 
carried through the risk assessment, even if that maximum is below the 1 mglkg nonquantified 
background value. 

Arsenic, beryllium, cadmium, chromium, lead, mercury, selenium, and silver concentrations in 
all the arroyo sediment samples that were collected were below the associated NMED-approved 
background concentration limits or the respective NMED-approved nonquantified background 
values (cadmium, mercury, selenium, and silver). However, barium concentrations slightly 
exceeded the NMED-approved background concentration of 130 mglkg in the surface sediment 
sample from location 024 (at 149 mglkg) and the near-surface sediment sample from 
location 026 (at 141 mg/kg). 

Radionuclides 

Table 8.4.4-3 summarizes the gamma spectroscopy analysis results for arroyo sediment 
samples from the four locations within the northern arroyo channel at SWMU 61 A (locations 024 
through 027). Annex 8-B contains complete results for the gamma spectroscopy analyses of 
arroyo sediment samples. The arroyo samples analyzed using gamma spectroscopy consisted 
of four surface and four near-surface sediment samples and two duplicate sediment samples 
(one surface and one near-surface). Table 8.4.4-4 presents NMED-approved background 
radionuclides activities, but it should be noted that Coyote Test Field background activities for 
uranium-238, thorium-232, and cesium-137 have not been established, and NMED-approved 
Southwest Test Area background activities are used for comparison purposes. 

Gamma spectroscopy results for the arroyo sediment samples show that uranium-238 
exceeded the NMED-approved background activity of 1.4 pCi/g in the surface sediment sample 
from locations 024 (at 2.28E+00 pCi/g), as well as in the near-surface sediment sample from 
location 025 (at 1.54E+00 pCi/g). The remaining gamma spectroscopy results for uranium-238 
were either not detected above the MDA or not detected above the background activity limit. No 
uranium-235 activity was detected in the arroyo sediment samples. However, the MDA 
associated with no-detection results for uranium-238 and uranium-235 exceeded the associated 
NMED-approved background activities in most instances. As a result, no comparison to the 
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- NMEO-approved background activities for uranium-238 and uranium-235 for those samples is 
applicable. The gamma activity from thorium-232 did not exceed the NMEO-approved 
background activity of 1.01 pCi/g in the arroyo sediment samples collected at SWMU 61 A. The 
gamma activity from cesium-137 exceeded the NMEO-approved subsurface background 
activity (at 0.079 pCi/g) in all but two near-surface sediment samples from locations 024 
and 026. The cesium-137 activities above background ranged from 1.75E-01 to 
6.70E-01 pCi/g. The lower cesium-137 subsurface background activity (0.079 pCi/g) is used 
for a benchmark for comparison to be consistent with current SNUNM risk screening 
assessment methodology. 

Table 8.4.4-4 summarizes the gross alpha and gross beta analysis results for arroyo sediment 
samples from the four locations within the northern arroyo channel at SWMU 61A (locations 024 
through 027). The results indicate that surface and near-surface sediment activities ranged 
from 7.39 to 12.3 pCi/g for gross alpha and from 31.3 to 45.8 J pCi/g for gross beta. Gross 
alpha and gross beta analytical results were all within the same order-of-magnitude range as 
the site-specific background sediment activities of 10.8 to 13.7 pCi/g for gross alpha and 27.4 to 
37.3 pCi/g for gross beta (see Section 8.4.4.4.1). 

High Explosives 

Table 8.4.4-6 summarizes the HE analysis results for arroyo sediment samples from the four 
sample locations within the northern arroyo channel at SWMU 61A (locations 024 through 027). 
The arroyo samples analyzed for HE compounds consisted of four surface and four near­
surface sediment samples and two duplicate sediment samples (one surface and one near 

-- surface). Because there are no applicable background concentrations for HE compounds in 
arroyo sediments, any detectable concentrations of HE compounds are considered to be an 
indication of potential contamination. However, no HE compounds were detected in the arroyo 
sediment samples collected at SWMU 61A. 

.-

8.4.4.4.5 Concrete Block Area Samples 

In March and April 1998, judgmental concrete chip samples and nearby surface and near­
surface soil samples were collected from the concrete block area at SWMU 61 A. One concrete 
chip sample was collected from each of the three blocks at the location of the blast pit. In 
addition, nearby surface and near-surface soil samples were collected at four locations 
surrounding the concrete block area. Tables 8.4.4-2, 8.4.4-3, 8.4.4-4, and 8.4.4-6 through 
8.4.4-11 summarize metal, radionuclide, HE, and SVOC analytical results for the concrete block 
area samples. Figure 8.4.4-3 shows the sample locations identified only by the sample number 
specified within the ER Sample 10 name. This section discusses these results. 

Metals 

Table 8.4.4-2 summarizes the metals analysis results for surface and near-surface soil samples 
collected from the four locations surrounding the concrete block area at SWMU 61A 
(locations 028 through 031). The concrete block area soil samples that were analyzed for 
metals consisted of four surface and four near-surface soil samples and one duplicate surface 
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Table 8.4.4-7 
Summary of SWMU 61A Confirmatory Sampling TAL Metals Analytical Results, March-April 1998 

(Off-Site Laboratory) 

Sample Attrtbutes Metals (EPA 601017000)' (mglkg) 

Record ER Sample 10' 
Os:lc:l Number' (Fl!lure 8.4.4-3) Aluminum Antimony Arsenic Barium BervHium Cadmium Calcium Chromium Cobalt 

Concrete Block Samoles 

510195 CCTA-61A·GR.032-C NA 7880 0.975 6.50 132 O.340J NO 97700 9.28 7.31 
(0.5) (0.002453) 

510195 CCTA-61A-GR.033-C NA 7320 NO 3.24 112 0.229J 0.369 J 113000 7.71 2.48 J (3) 
(0.002298) (0.5) (0.5) 

510195 CCTA-61A-GR-G34-C NA 6120 NO 2.72 83.6 0.191 J NO 104000 4.04 1.96J (3) 
(0.002296) (0.5) (0.002453) 

Qualitv AssurancelOualitv Control Samole (mg/l) 

510195 CCTA-61A-GR-IXlO-EB NA O.~~~J NO NO NO NO NO 0.123 NO NO 
0.5 (0.002296) (0.000627) (0.001709) (0.001811) (0.002453) 10.003826) (0.003725) 

Refer to footnoles at end of table. 

COODer Iron 

51.3 8960 

18.6 7420 

10.2 6410 

NO 0.0419 
10.002113) 



) ) 

Table 8.4.4-7 (Concluded) 
Summary of SWMU 61A Confirmatory TAL Metals Analytical Results, March-April 1998 

(Off-Site Laboratory) 

Sample Attributes Metals (EPA 601017000)' (mglkg) 
Record ER Sample 10' I;.:,':c~ Number

b 
(FIgure 8.4.4-3) Lead Maaneslum Mangane .. Mercurv Nickel Potassium Selenium Silver 

Concrete Block Samples 

510195 CCTA-61 A-GR-032-C NA 43.9B 2870 197 0.00920J 4.33 488 0.116 J 0.767 J (1) 
~.IQ) . (0.5) 

510195 CCTA-61 A-GR-033-C NA 9.85B 2430 209 0.0175J 6.90 871 O.I60J NO 
J9.10J (0.5) (0.002914) 

510195 CCTA-61A-GR-034-C NA 9.64B 2070 196 0.0102 J 4.47 1000 NO NO 
(0.10) (0.000891) (0.002914) 

QualityAssurence!Quality Control Sample (mg/L) 

510195 CCTA-61A-GR-OOQ-EB NA 0.00350 NO NO NO NO 2.95J NO NO 
(0.067902) (0.002014) (0.000047) (0.012634) (5) (0.000891) (0.002914) 

'EPA November 1986. 

b Analysis request/chain of custody record. 

'Bold portion of the ER Sample 10 corresponds to the sample location specified In Figure 8.4.4-3. 

B = Analyte detected In aSSOCiated blank. 
CXI C = Concrete . 
.!.J CCTA = Central Coyote Test Area. 
-L EB = Equipment blank. 

EPA = U.S. Environmental Protection Agency. 
ER = Environmental RestoraHon. 
It = Foot (fe.t). 
GR = Grab sample. 
10 = IdenHfication. 
J ( ) = The reported value is greater than or equal to the method detection limit (MOL) but Is less than the practical quantitation limit, shown in parentheses. 
mglkg = MlIlIgram(s) per kilogram. 
mg/L = MllIlgram(s) per IRer. 
NA = Not applicable. 
NO () = Not detected above the MOL, shown In parenthesis. 
SWMU = Solid waste management unit. 
TAL = Targel analytellsl. 

Sodium 

371 

410 

315 

0.648 J 
(1) 

) 

Thallium Vanadium Zinc 

NO 17.5 264 B 
(0.001164) 

NO 14.5 45.5B 
(0.001164) 

NO 10.5 41.8B 
(0.001164) 

NO NO 0.0559 
(0.001164) (0.006021) 



» 
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Table 8.4.4-8 
Summary of SWMU 61A Confirmatory Sampling TCLP Metals Analytical Results, January 1997 and March-April 1998 

Sample Attributes 

Record ER Sample 10' 
Sample 

Number' (Foaure 8.4.4-3) 
O~th 

Arsenic Barium Beryllium 

Concrete Block Samples 

510195 CCTA-61A·GR.(J32-C NA NO 
0.694 

NO 
(off-stte Iaboratorv) (0.033079) (0.001811) 

510195 CCTA-61A·GR.(J33-C NA NO 
0.420 

NO 
(off·stte laboratory) . (0.033079) (0.001811) 

510195 CCTA-61A-GR.o34-C NA NO 
0.532 

NO 
. (off·stte IaboratolY) (0.033079) (0.001811) 

Debris Samples 

06128 CCTA-61A-GR-094-0 NA NO (0.005) 1.4 NT Debris Mound 1 

06127 CCTA-61A-GR-094-0 NA 0.00558J 1.18 B NT 
(off-otte laboratory) 

(0.0100) Debris Mound 1 

06128 CCTA-61A-GR-095-0 NA O.OO56J 1.3 NT 
Debris Mound 1 

(0.020) 

06128 CCTA-61A·GR-096·0 NA NO (0.005) 0.9 NT 
Debris Mound 1 

06128 CCTA-61A-GR-097-0 NA NO(0.005) 0.79 NT Debris Mound 2 

06127 CCTA-61A-GR-097-0 NA 0.00363J 0.554 B NT 
(off·slte laboratory) 

(0.0100) Debris Mound 2 

06t28 CCTA-61A·GR-09B-0 NA NO (0.005) 1.1 NT 
Debris Mound 2 

06128 CCTA-61 A·GR-09a·O NA NO (0.005) 0.96 NT 
(duplicate) 

Debris Mound 2 

06128 CCTA-61A-GR.Q99-0 NA O.OO56J 0.94 NT 
Debris Mound 2 

(0.02) 

Maximum Concentration of Contaminants for the 5.0 100.0 NA 
Toxicity Characteristic (mgIl)' 

'EPA November 1986. 

'Analysis request/chain of custody record. 

'Bold portion of the ER Sample 10 corresponds to the sample location specified In Figure 8.4.4-3. 

'40 CFR Part 261.24. 

B = Analyte detected In associated blank. 
C = Concrete sample. 
CCTA = Central Coyote Test Area. 
o = Debris sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
10 = Identification. 

Metals (EPA 13111601017000)' (mgIl) 

Cadmium Chromium Lead Mercurv Selenium Silver 

NO NO 
NO (0.024842) 

NO NO 
0.0846 (0.002453) (0.003826) lO.000047) (0.054874) 

NO NO 
NO (0.024842) 

NO NO NO 
(0.002453) (0.003826) (0.000047) (0.054874) (0.002914) 

NO NO 
NO (0.024842) 

NO 
0.0737 J (0.1) 

NO 
(0.002453) (0.003826) (0.000047) (0.002914) 

0.0065 NO (0.018) 0.12 NO (0.00016) NO (0.005) NO (0.00024) 

0.00575 0.00192 J 0.128 NO (.0001) 0.00463J NO (.000424) 

(0.0100) 
(0.00500) 

0.092 0.021 J 0.064 0.0002J NO (0.005) NO (0.00024) 

(0.072) 
(0.00064) 

NO (0.0008) NO( 0.018) 0.0056 0.00017 J NO (0.005) NO (0.00024) 
(0.00064) 

NO (0.0008) NO (0.018) NO (0.0011) NO (0.00016) NO (0.005) NO (0.00024) 

0.000784J 0.00113 J 0.00285J NO (.0001) 0.00503 NO (.000424) 

(0.00500) (0.0100) 
(0.00500) 

NO (0.0008) NO (0.018) 0.0014 J NO (0.00016) NO (0.005) NO (0.00024) 
(0.0044) 

NO (0.0008) 0.074 0.0016 J NO (0.00016) NO (0.005) NO (0.00024) 
(0.0044) 

0.0039 0.078 0.0024J NO (0.00016) NO (0.005) NO (0.00024) 
(0.0044) 

1.0 5.0 5.0 0.2 1.0 5.0 

J ( ) = The reported value is greater than or equal to Ihe method deleclion limit (MOL) but is less 
than the practical quantitation limit for COCs 510195 and 06128 or the contract required 
detection limit forCOC 06127, shown in parenthesis. 

mg/L = Milllgram(s) per liter. 
NA = Not applicable. 
NO () = Not detected above the MOL, shown in parenthesis. 
NT = Not tested. 
SWMU = Solid waste management unit. 
TCLP = Toxicity characteristic leaching procedure. 
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Table 8.4.4-9 
Summary of SWMU 61A Confirmatory Sampling SVOC Analytical Results, 

January 1997 and March-April 1998 

Sample Attributes SVOCs (EPA Method 8270)" (~gIkg) 
Record ER Sample ID' Sample Depth Bis(2-ethylhexyl) 

Number
b 

(Figura 8.4.4-3) (IlL phthalate 2,4-Dinitrotoluene Pentachlorophenol 
Concrete Block Sal'T!l2!es 

510195 
CCTA-61A-GR-032-C 

NA ND (0.6) UJ ND (0.7) UJ ND (2.3) UJ 
J.off-site laboratory) 

510195 
CCTA-61 A-GR-033-C 

NA ND (0.6) UJ ND (0.7) UJ ND (2.3) UJ 
J..off-site laboratory) 

510195 
CCTA-61 A-GR-034-C NA ND (0.6) UJ ND (0.7) UJ ND (2.3) UJ 
J.off-site laboratC>!Yl 

Debris Mound Samples 

06128 
CCTA-61A-GR-094-D 

NA ND (250) ND(30) ND (30) 
Debris Mound 1 

CCTA-61 A-GR-094-D 
06127 (off-site laboratory) NA 272 J (167)' ND (167) ND (167) 

Debris Mound 1 

06128 
CCTA-61 A-GR-094-0-0.5-S 

0-0.5 ND (250) ND (30) ND (30) 
Debris Mound 1 

06128 
CCTA-61 A-GR-095-D 

NA 260 J (1000) ND (30) 58 J (120) Debris Mound 1 

06128 
CCTA-61 A-GR-095-0-0.5-S 

0-0.5 ND (250) ND(30) ND (30) 
Debris Mound 1 

06128 
CCTA-61A-GR-096-D 

NA ND (250) ND (30) ND (30) 
Debris Mound 1 

06128 
CCTA-61 A-GR-096-0-0.5-S 

0-0.5 ND (250) ND (30) ND (30) Debris Mound 1 

06128 
CCTA-61 A-GR-097-D 

NA ND (250) ND (30) ND(30) Debris Mound 2 

06128 
CCTA-61 A-GR-097-0-0.5-S 

0-0.5 ND (250) ND (30) 230 Debris Mound 2 

06128 
CCTA-61 A-GR-098-D 

NA ND (250) ND (30) ND (30) Debris Mound 2 
CCTA-61A-GR-098-D 

06128 (duplicate) NA 440J (1000) 34 J (120) ND (30) 
Debris Mound 2 

CCTA-61 A-GR-098-D 
06127 (off-site laboratory) NA ND (167) ND (167) ND (167) 

Debris Mound 2 

06128 
CCT A-61 A-GR-098-0-0.5-S 

0-0.5 290 J (1000) ND (30) ND (30) Debris Mound 2 
CCT A-61 A-GR-098-0-0.5-S 

06128 (duplicate) 0-0.5 
Debris Mound 2 

ND (250) ND (30) ND(30) 

CCTA-61 A-GR-098-0-0.5-S 
06127 (off-site laboratory) 0-0.5 

Debris Mound 2 
ND (167) ND (167) ND (167) 

06128 
CCTA-61 A-GR-099-D 

NA ND (280) ND (33) ND (33) Debris Mound 2 

06128 
CCTA-61A-GR-099-0-0.5-S 

0-0.5 ND (250) ND (30) ND (30) Debris Mound 2 
Quality AssurancelOuali!}' Control SamPles J..all inJJg/1J 

510195 
CCTA-61A-GR-OOO-EB 

NA 2_0 J (10) ND (0.5) ND (3.7) (off-site laboratQIYL 
06128 CCTA-61 A-GR-OOO-EB NA ND (5) ND (0.5) ND (0.5~ 

Refer to footnotes at end of table. 
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Table 8.4.4-9 (Concluded) 
Summary of SWMU 61A Confirmatory Sampling SVOC Analytical Results, 

January 1997 and March-April 1998 

Sample Attributes SVOCs (EPA Method 8270)" (I g/kg) 

Record ER Sample 10' Sample Depth Bis(2-ethylhexyl) 
Number" (Filjure 8.4.4-3) (II) phthalate 2,4-0in~rotoluene 

06127 
CCTA-61A-GR-00O-EB NA NO (5) NO (5) 

(off-site laboratory) 

"EPA November 1986. 

b Analysis request/chain of custody record (ARlCOC). 

'Bold portion of the ER Sample 10 corresponds to the sample location specified in Figure 8.4.4-3. 

"values in bold represent detected SVOCs. 
CCT A = Central Coyote Test Area. 
C = Concrete sample. 
o = Debris sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
II = Foot (feet). 
GR = Grab sample. 
10 = Identification. 
J = Analytical result was qualified as an estimation during data validation. 

Pentachlorophenol 

NO (5) 

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

~g/kg 

~g/L 
NA 
NO () 
S 
SWMU 
SVOC 
U 

limit for ARICOC 06128 and ARICOC 510195 analyses, or the contract required detection limit for ARICOC 06127 
analyses, shown in parenthesis. 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MOL, shown in parenthesis. 
= Soil sample. 
= Solid waste management unit. 
= Semivolatile organic compound. 
= Analytical results was qualified as a nondetect during data validation. 
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Table 8.4.4-10 - Summary of SVOC Analytical Detection Limits 
Used for SWMU 61A Soil Sampling, January 1997 and March 1998 

Analyte MDL (lJg/kg) 
1,2,4-Trichlorobenzene 0.5-167 
1,2-Dichlorobenzene 0.5-167 
1,3-Dichlorobenzene 0.5-167 
1,4-Dichlorobenzene 0.6-167 
2,4,5-TrichlorQhenol 0.8-167 
2,4,6-Trichlorophenol 0.6-167 
2,4-Dichlorophenol 0.3-167 
2,4-Dimethylphenol 0.5-167 
2,4-Dinitrophenol 1.1-660 
2,4-Dinitrotoluene 0.7-167 
2,6-Dinitrotoluene 0.6-167 
2-Chloronaphthalene 0.7-167 
2-Chlorophenol 0.4-167 
2-Methyl-4,6-dinitrophenol 0.7-660 
2-Methvlnaphthalene 0.5-167 
2-Methylphenol 0.5-167 
2-Nitroaniline 0.6-167 
2-Nitrophenol 0.5-167 
3-Methylphenol 30-167 
3,3-Dichlorobenzidine 0.7-833 

- 3-Nitroaniline 0.6-200 
4-Bromophenyl phenyl ether 0.6-167 
4-Chloro-3-methylphenol 0.5-167 
4-Chloroaniline 0.5-200 
4-Chlorophenyl phenyl ether 0.6-167 
4-Methylphenol 0.6-30 
4-Nitroaniline 0.6-167 
4-Nitrophenol 0.6-333 
Acenaphthene 0.6-167 
Acenaphthylene 0.5-167 
Aniline 30 
Anthracene 0.6-167 
Benzidine 0.4 
Benzo a anthracene 0.5-167 
Benzo a)pyrene 0.7-167 
Benzo b fluoranthene 0.9-167 
Benzo :Q,h,i)perylene 1.6-167 
Benzo(k)fluoranthene 0.8-167 
Benzoic Acid 0.5-333 
Benzyl Alcohol 0.6-167 
Bis(2-chloroethoxy) methane 0.3-167 
Bis(2-chloroethyl) ether 0.6-167 
Bis(2-chloroisopropyl) ether 0.6-167 
Bis(2-ethylhexyl)phthalate 0.6-250 
Butylbenzvlphthalate 0.5-250 - Refer to footnotes at end of table. 
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Table 8.4.4-10 (Concluded) 
Summary of Semivolatile Organic Compound Analytical Detection Limits 

Used for SWMU 61A Soil Sampling, January 1997 and March 1998 

Analyte 
Carbazole 
Chrysene 
Oibenzo(a,h)anthracene 
Oibenzofuran 
Oiethylphthalate 
Oimethylphthalate 
Oi-n-butyiphthalate 
Oi-n-octyiphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-cd)pvrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Ilg/kg = Microgram(s) per kilogram. 
MOL = Method detection limit. 
SVOC = Semivolatile organic compound. 
SWMU = Solid waste management unit. 
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MOL (Ilg/kg) 
30 

0.5-167 
1.8-167 
0.5-167 
0.7-250 
0.5-250 
0.5-250 
0.6-250 
0.6-167 
0.7-167 
0.5-167 
0.5-167 
2.0-167 
0.8-167 
1.7-167 
0.5-167 
0.5-167 
0.5-167 
0.7-167 
0.6-167 
2.3-167 
0.6-167 
0.5-167 
0.6-167 
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Table 8.4.4-11 
Summary of SWMU 61 A TCLP SVOC Analytical Detection Limits, 

January 1997 and March-April 1998 
(Off-Site Laboratory) 

Analyte 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dinitrotoluene 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 

= Microgram(s) per liter. 
= Method detection limit. 
= Solid waste management unit. 
= Semivolatile organic compound. 

MDL (uQ/L) 

1.3 
0.9-5 
2.3-5 
0.5-5 
1.0-5 
3.0-5 
3.0-5 
0.9-5 
0.9-5 
1.1-5 
1.0-5 
3.7-5 
1.4-5 

I1g/L 
MDL 
SWMU 
SVOC 
TCLP = Toxicity characteristic leaching procedure. 
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soil sample. For silver, cadmium, selenium, and mercury, no quantified background 
concentration values have been established, and <1 mg/kg is listed as the "HRMB background 
value." This circumstance arises because the laboratory reporting limits are usually at or less 
than 1 mg/kg for these metals in soil. Therefore, an absolute concentration less than the 
reporting limit could not be established and used for maximum background concentrations. This 
issue is handled two different ways in this NFA proposal. For site characterization purposes, 
the 1 mg/kg value is used as a benchmark concentration for discussions of possible metal 
contamination. But for the risk screening purposes, a conservative approach is taken and the 
maximum metal concentration is carried through the risk assessment, even if that maximum is 
below the 1 mg/kg non quantified background value. 

Arsenic, barium, beryllium, cadmium, chromium, mercury, selenium, and silver concentrations in 
all the surface and near-surface soil samples that were collected from within the concrete block 
area of SWMU 61A were below the associated NMED-approved background concentration 
limits or NMED-approved nonquantified background values (cadmium, mercury, selenium, and 
silver). However, lead concentrations slightly exceeded the NMED-approved background 
concentration of 11.8 mg/kg in the surface soil sample from location 028 (at 19.7 mg/kg). 

Table 8.4.4-7 summarizes the metals analysis results for the concrete chip samples that were 
collected from each of the three concrete blocks at SWMU 61A (locations 032 through 034). 
One concrete chip sample from each concrete block was analyzed for TAL metals. Although no 
benchmark metal concentrations in concrete exist for comparison, variability of the sample 
results is apparent in the concentrations of antimony, arsenic, chromium, cobalt, copper, lead, 
potassium, and zinc. However, Table 8.4.4-8 summarizes the TCLP metals analysis results for 
the concrete chip samples, and no metals were extractable at concentrations that would trigger 
a RCRA characteristic hazardous waste designation of the concrete blocks. 

Radionuclides 

Table 8.4.4-3 summarizes the gamma spectroscopy analysis results for surface and near­
surface soil samples from the four locations surrounding the concrete block area and the 
concrete chip samples from each of the three concrete blocks (at locations 028 through 034). 
Annex 8-B contains complete results for the gamma spectroscopy analyses of concrete block 
area soil and concrete samples. The concrete block area samples analyzed using gamma 
spectroscopy consisted of four surface and four near-surface soil samples, three concrete chip 
samples, and one duplicate surface soil sample. Table 8.4.4-3 presents NMED-approved 
background radionuclides activities, but it should be noted that Coyote Test Field background 
activities for uranium-238, thorium-232, and cesium-137 have not been established, and NMED­
approved Southwest Test Area background activities are used for comparison purposes. In 
addition, no background comparisons are applicable to the concrete chip samples (from 
locations 032, 033, and 034). 

The gamma spectroscopy results for the concrete block area soil samples show that 
uranium-238 and uranium-235 were either not detected above the MDA or not detected above 
background. However, the MDA associated with no-detection results for uranium-238 and 
uranium-235 exceed the associated NMED-approved background activities in most instances. 
As a result, no comparison to the NMED-approved background activities for uranium-238 and 
uranium-235 is applicable. The gamma activity from thorium-232 did not exceed the NMED­
approved background activity of 1.01 pCi/g in the soil samples collected from concrete block 
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area of SWMU 61 A. The gamma activity from cesium-137 exceeded the NMED-approved 
subsurface background activity (0.079 pCi/g) in the majority of soil samples collected at the 
concrete block area of SWMU 61A. The cesium-137 activities above background in soil ranged 
from 1.10E-01 to 6.00E-01 pCVg. The lower cesium-137 subsurface background activity 
(0.079 pCi/g) is used for a benchmark for comparison to be consistent with current SNUNM risk 
screening assessment methodology. 

Although no benchmark gamma activities in concrete exist for comparison to the concrete chip 
sample results, the gamma activities vary little among the three samples. In addition, gamma 
activities in the concrete chip samples are not elevated relative to the gamma activities in the 
soil samples. 

Table 8.4.4-4 summarizes the gross alpha and gross beta analYSis results for surface and near­
surface soil samples collected from the four locations surrounding the concrete block area and 
the concrete chip samples collected from each of the three concrete blocks (locations 028 
through 034). The results indicate surface and near-surface soil activities ranged from 9.02 to 
15.0 pCi/g for gross alpha and from 27.1 to 48.3 pCi/g for gross beta. Gross alpha and gross 
beta analytical results were all within the same order-of-magnitude range as the site-specific 
background soil activities of 9.91 to 19.8 pCi/g for gross alpha and 21.9 to 33.6 pCi/g for gross 
beta (see Section 8.4.4.4.1). 

As for gamma spectroscopy, no benchmark gross alpha and gross beta activities in concrete 
exist for comparison to the concrete chip sample results. However, minimal variability in the 
results is obtained for the three concrete chip samples. In addition, gross alpha and gross beta 
activities in the concrete chip samples are lower relative to the gross alpha and gross beta 
activities in the soil samples. 

High Explosives 

Table 8.4.4-6 summarizes the HE analysis results for surface and near-surface soil samples 
collected from the four locations surrounding the concrete block area and concrete chip samples 
collected from each of the three concrete blocks (locations 028 through 034). The concrete 
block area samples analyzed for HE compounds consist of four surface and four near-surface 
soil samples, three concrete chip samples, and one duplicate surface soil sample. Because 
there are no applicable background concentrations for HE compounds in soil or concrete, any 
detectable concentrations of HE compounds are considered to be an indication of potential 
contamination. 

Only one HE compound was detected in the soil samples that were collected from the concrete 
block area at SWMU 61A. RDX was detected in the surface soil sample (plus the duplicate) 
collected from location 028 (at 1,400 and 600 IJglkg, respectively) and in the near-surface soil 
sample collected from location 029 (at 150 J IJglkg). RDX was also detected in the surface soil 
sample collected from location 031 , but the analytical results were qualified as nondetect during 
data validation (see Annex 8-C for data validation qualification details). Similarly, RDX was 
detected in the concrete chip samples collected from locations 032 and 033, but the analytical 
results were also qualified as nondetect during data validation (see Annex 8-C for data 
validation qualification details). No other HE compounds were detected in the samples 
collected from the concrete block area of SWMU 61 A. 
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Semivolatile Organic Compounds 

Table 8.4.4-9 summarizes the SVOC analysis results for the concrete chip samples collected 
from each of the three concrete blocks at SWMU 61A (locations 032 through 034). One 
concrete chip sample from each concrete block was analyzed for TAL SVOCs. Because there 
are no benchmark SVOC concentrations in concrete for comparison, any detectable 
concentrations of SVOCs are considered to be an indication of potential contamination. 
However, no SVOCs were detected in the concrete chip samples collected from SWMU 61 A. 
Table 8.4.4-10 presents the MDLs used in the SVOC analysis performed on the concrete chip 
samples. 

A TCLP SVOC analysis was also performed on the concrete chip samples. The analytical 
results indicated no detectable concentrations of SVOCs were extractable from the samples. 
Table 8.4.4-11 presents the MDLs used in the TCLP SVOC analysis performed on the concrete 
chip samples. 

8.4.4.4.6 Remediated Pit Soil Samples 

In March and April 1998, four subsurface soil samples were collected from a pit 
discovered at SWMU 61A during the radiological VCM conducted at OU 1334 (61AE47) (see 
Section 8.4.4.2.1). Although the pit was backfilled following remediation, subsurface samples 
were collected from two geoprobe boreholes at two depth intervals (approximately 6.5 to 11 feet 
and 9.5 to 14 feet) to verify that no additional contamination was present. These depth intervals 
exceed the original excavation depth associated with remediating area source anomaly 61AE47 
(see Section 8.4.4.2.1). Tables 8.4.4-2, 8.4.4-3, 8.4.4-4, and 8.4.4-6 summarize metal, 
radionuclide, and HE analytical results for the subsurface soil samples. Figure 8.4.4-3 shows 
the sample locations, which are identified only by the sample number specified within the ER 
Sample ID name. 

For silver, cadmium, selenium, and mercury, no quantified background concentration values 
have been established, and <1 mg/kg is listed as the MHRMB background value.· This 
circumstance arises because the laboratory reporting limits are usually at or less than 1 mg/kg 
for these metals in soil. Therefore, an absolute concentration less than the reporting limit could 
not be established and used for maximum background concentrations. This issue is handled 
two different ways in this NFA proposal. For site characterization purposes, the 1 mg/kg value 
is used as a benchmark concentration for discussions of possible metal contamination. But for 
the risk screening purposes, a conservative approach is taken and the maximum metal 
concentration is carried through the risk assessment, even if that maximum is below the 
1 mg/kg nonquantified background value. This section discusses these results. 

Metals 

Table 8.4.4-2 summarizes the metals analysis results for subsurface soil samples collected from 
the previously remediated pit at SWMU 61 A (locations 035 and 036). The pit samples analyzed 
for metals consist of four subsurface soil samples. Analytical results indicate that arsenic, 
beryllium, cadmium, chromium, lead, mercury, selenium, and silver concentrations in the four 
subsurface soil samples collected are below the associated NMED-approved background 
concentration limits or the NMED-approved nonquantified background values (cadmium, 
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mercury, selenium, and silver). However, barium concentrations slightly exceeded the NMED­
approved background concentration of 130 mglkg in the subsurface soil sample from 
location 035 at a depth interval of 6.5 to 9.5 feet bgs (at 137 mglkg). 

Radionuclides 

Table 8.4.4-3 summarizes the gamma spectroscopy analysis results for subsurface soil samples 
collected from the previously remediated pit at SWMU 61A (locations 035 through 036). 
Annex 8-B contains complete results for the gamma spectroscopy analyses of subsurface soil 
samples collected from the pit. The pit area samples analyzed using gamma spectroscopy 
consist of four subsurface soil samples. Table 8.4.4-3 presents NMED-approved background 
radionuclides activities, but it should be noted that Coyote Test Field background activities for 
uranium-238, thorium-232, and cesium-137 have not been established and NMED-approved 
Southwest Test Area background activities are used for comparison purposes. 

Gamma spectroscopy results for the pit area samples show that uranium-238 exceeded the 
NMED-approved background activity of 1.4 pCi/g in the subsurface soil sample from 
location 036 at a depth interval of 7 to 11 feet bgs (at 3.65E+00 pCi/g). Gamma activity from 
uranium-238 in the remaining subsurface samples was not detectable. Gamma activity from 
uranium-235 was not detectable in any of the subsurface samples collected from the pit. 
However, the MDA associated with no-detection results for uranium-238 and uranium-235 
exceeded the associated NMED-approved background activities in all instances. As a result, no 
comparison to the NMED-approved background activities for uranium-238 and uranium-235 for 
those samples is applicable. The gamma activity from thorium-232 did not exceed the NMED­
approved background activity of 1.01 pCi/g in the subsurface soil samples collected from the pit. 
Similarly, gamma activity from cesium-137 also did not exceed the NMED-approved subsurface 
background activity of 0.079 pCi/g in the subsurface soil samples collected from the pit. 

Table 8.4.4-4 summarizes the gross alpha and gross beta analysis results for subsurface soil 
samples collected from the previously remediated pit at SWMU 61 A (locations 035 through 
036). The results indicate that subsurface soil activities ranged from 4.10 to 22.0 pCi/g for gross 
alpha and from 27.8 to 43.1 pCi/g for gross beta. No site-specific background gross alpha and 
gross beta activities were developed for subsurface soil at SWMU 61A. However, the 
subsurface gross alpha and gross beta analytical results were all within the same order-of­
magnitude range as the site-specific background surface and near-surface soil activities of 9.91 
to 19.8 pCi/g for gross alpha and 21.9 to 33.6 pCi/g for gross beta (see Section 8.4.4.4.1). 

High Explosives 

Table 8.4.4-6 summarizes the HE analysis results for subsurface soil samples collected from 
the previously remediated pit at SWMU 61A (locations 035 through 036). The pit area samples 
analyzed for HE compounds consist of four subsurface soil samples. Because there are no 
applicable background concentrations for HE compounds in soil, any detectable concentrations 
of HE compounds are considered to be an indication of potential contamination. However, no 
HE compounds were detected in the subsurface soils that were collected from the pit. 
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8.4.4.4.7 Debris Mound Samples 

In January 1997, judgmental debris samples and underlying soil samples were collected from 
three locations in each of the two debris mounds at SWMU 61A. Tables 8.4.4-2 through 
8.4.4-6, and Tables 8.4.4-8 through 8.4.4-16 summarize metal, radionuclide, HE, SVOC, and 
VOC analytical results for the debris mound samples. Figure 8.4.4-3 shows the sample 
locations, which are identified only by the sample number specified within the ER Sample ID 
name. 

For silver, cadmium, selenium, and mercury, no quantified background concentration values 
have been established, and <1 mg/kg is listed as the "HRMB background value." This 
circumstance arises because the laboratory reporting limits are usually at or less than 1 mg/kg 
for these metals in soil. Therefore, an absolute concentration less than the reporting limit could 
not be established and used for maximum background concentrations. This issue is handled 
two different ways in this NFA proposal. For site characterization purposes, the 1 mg/kg value 
is used as a benchmark concentration for discussions of possible metal contamination. But for 
the risk screening purposes, a conservative approach is taken and the maximum metal 
concentration is carried through the risk assessment, even if that maximum is below the 
1 mg/kg nonquantified background value. This section discusses these results. 

Metals 

Table 8.4.4-2 summarizes the metals analysis results for debris and underlying soil samples 
collected from the three locations in each of the two debris mounds at SWMU 61A 
(locations 094 through 099). The debris mound samples that were analyzed for metals 
consisted of six debris samples, six surface soil samples, one duplicate debris sample, one 
duplicate surface soil samples, and two split debris samples. Although no benchmark metal 
concentrations for debris exist, the debris sample results will be compared to background soil 
concentrations because of the high soil content in each debris sample that was collected. 

Barium concentrations exceeded the NMED-approved background concentration limit of 
130 mg/kg in the underlying soil sample from location 097 (at 160 mg/kg). No other metals 
were detected in the underlying soils above the background concentration limits. Cadmium 
concentrations exceeded the NMED-approved nonquantified background values limit of 
<1 mg/kg in the debris samples from locations 094 (split sample only), 095, and 098 (split 
sample only) (at 1.74, 6.5, and 1.38 mg/kg, respectively). However, cadmium was not detected 
above NMED-approved nonquantified background value in the debris samples from locations 
094 and 098 (including the duplicate) that were analyzed on site. Lead concentrations 
exceeded the NMED-approved background concentration limit of 11.8 mg/kg in the debris 
samples from locations 094 (including the split), 095, 096, 098 (duplicate only), and 099 (at 120, 
57.9, 17, 150,24, and 12 mg/kg, respectively). However, lead was not detected above the 
background concentration limit in the debris samples from location 098 (including the duplicate) 
that were analyzed on site. 

Table 8.4.4-8 summarizes the TCLP metals analysis results for the debris samples, and no 
metals were extractable at concentrations that would trigger a RCRA characteristic hazardous 
waste designation of the debris material in either mound at SWMU 61A. 
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Table 8.4.4-12 
Summary of SWMU 61A Confirmatory Sampling Tritium 

Analytical Results, January 1997 
(Off-Site Laboratory) 

Activity 
Sample Attributes ~CVL) 

Record ER Sample IDb Sample TritiumjEPA 90S.0)' 

Number" jfjgure 8.4.4-~ Depth (ft) Result Error" 
Debris Mound Samples 

OS127 CCTA-S1 A-GR-094-D NA 1570 157 
Debris Mound 1 

OS127 CCTA-S1 A-GR-095-D NA 1840 1S8 
Debris Mound 1 

OS127 CCT A-S1 A-G R-096-D NA 1230 131 
Debris Mound 1 

OS127 CCTA-61A-GR-097-D NA 920 114 
Debris Mound 2 

OS127 CCTA-S1 A-GR-098-D NA 1520 149 
Debris Mound 2 

06127 CCTA-S1 A-GR-098-D NA 1570 150 
(duplicate) 

Debris Mound 2 
OS127 CCT A-S1 A-G R-099-D NA 1070 140 

Debris Mound 2 
Quality Assurance/Quality Control Sample 

OS127 CCTA-61 A-GR-OOO-EB NA ND (201) --
"Analysis request/chain of custody. 

Activity 
(pCi{g) 

Result" 

0.09 

0.12 

0.08 

O.OS 

0.10 

0.10 

0.07 

NA 

bBold portion of the ER Sample ID corresponds to the sample location specified in Figure 8.4.4-3. 
'EPA November 1986. 
"Two standard deviations about the mean detected activity . 
• Activity in pCVL converted to pCVg assuming a soil density of 1.5 g per cubic centimeter, a sample mass 
of 500 g, and the percent moisture as determined by the analytical laboratory. 

CCTA 
D 
ft 
ER 
GR 
ID 
NA 
ND () 
pCi/g 
pCi/L 
SWMU 
EB 

= Central Coyote Test Area. 
= Debris sample 
= Foot (feet). 
= Environmental Restoration. 
= Grab sample. 
= Identification. 
= Not applicable. 
= Not detected at or above the minimum detectable activity, shown in parentheses. 
= Picocurie(s) per gram. 
= Picocurie(s) per liter. 
= Solid waste management unit. 
= Equipment blank. 
= Error not calculated for nondetectable results. 
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Table 8.4.4-13 
Summary of SWMU 61 A Confirmatory Sampling VOC Analytical Results, Debris Mounds, 

January 1997 

Sample Attributes 

Record ER Sample 10' Sample 
Number

b 
(Figure 8.4.4-3) Death (ft) 

Debris Mound Samples 

06128 
CCTA-61 A-GR-094-0 NA 

Debris Mound 1 

06127 CCTA-61 A-GR-094-0 NA 
(off-site laboratory) 

Debris Mound 1 

06128 
CCTA-61 A-GR-094-o-o.S-S 

O-o.S 
Debris Mound 1 

06128 
CCTA-61A-GR-095-0 

NA 
Oebris Mound 1 

06128 
CCTA-61 A-GR-095-0-0.S-S 

O-o.S 
Debris Mound 1 

06128 
CCTA-61A-GR-096-0 

NA 
Debris Mound 1 

06128 
CCTA-61A-GR-G96-0-o.S-S 

O-o.S 
Debris Mound 1 

06128 
CCTA-61A-GR-097 -0 

NA 
Debris Mound 2 

06128 
CCTA-61 A-GR-097 -O-o.S-S 

O-o.S 
Debris Mound 2 

06128 
CCTA-61 A-GR-Cl98-0 

NA 
Debris Mound 2 

06128 CCTA-61 A-GR-Cl98-0 NA 
(duplicate) 

Debris Mound 2 

CCTA-61 A-GR-Cl98-0 
06127 (off-s~e laboratory) NA 

Debris Mound 2 

06128 
CCTA-61 A-GR-098-Q-Q.S-S 

O-o.S 
Debris Mound 2 

06128 CCTA-61 A-GR-Cl98-0-0.S-S O-o.S 
(duplicate) 

Debris Mound 2 

06128 
CCTA-61A-GR-099-0 

NA 
Debris Mound 2 

06128 
CCTA-61A-GR-099-0-0.S-S 

O-O.S 
Debris Mound 2 

Quality AssurancelOuality Control Samples (all in UI U 
06128 CCTA-61A-GR-OOO-lB NA 

06t28 CCTA-61A-GR·OOO-EB NA 

06127 CCTA-61A-GR-OOO-lB NA 
(off-s~e laboratory) 

06127 CCTA-61A-GR-OOO-EB NA 
(off-site laboratory) 

"EPA November 1986. 

• Analysis request/chain of custody record. 
'Bold portion of the ER Sample 10 corresponds to the sample location 

specified in Figure 8.4.4-3. 

"values in bold represent detected VOCs. 

CCTA = Central Coyote Test Area. 
D = Debris sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
10 = Identijication. 

Aln-98IWP/sNL:R4400-a.OOC 

VOCs (EPA Method 8261JA)" (~!Vkg) 

Acetone Methvlene Chloride Toluene 

NO(S) NO(I) 1.1 J (4)· 

NO(2) NO(I) NO(I) 

NO(S) NO(I) NO(I) 

NO(S) NO(I) NO(I) 

NO(S) NO(I) NO(I) 

NO(S) NO(I) NO(I) 

NO(S) NO(I) NO(I) 

7.SJ (20) U NO(I) NO(I) 

JO 

NO(S) NO(I) NO(I) 

NO(S) NO(I) NO(I) 

NO(S) NO(I) NO(I) 

NO(2) S.63U NO(I) 

NO(S) NO(I) NO(I) 

NO(S) NO(I) NO(I) 

NO(S) NO(I) NO(I) 

NO(S) NO(I) 2.5 J (4) 

NO(S) NO(l) NO(O.S) 

6.6J (20) NOll) NO(O.S) 

224J (1000) 3930 NO(l) 

2.85 J (10.0) NO(l) NO(l) 

= The reported value is greater than or equal to the method 
detection lim~ (MOL) but is less than the practical 
quantilatlon lim~ for on-s~e laboratory analyses or the 
contract required detection limit for off-slte laboratory 
analyses, shown In parenthesis. 

~ 
IlQIL 
NA 
NO() 
TB 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MOL, shown in parenthesis. 
= Trip blank. 

S 
SWMU 
U 

VOC 

8-84 

= Soil sample. 
= Solid waste management unit. 
= Analytical result was qualified as a nondetect due to blank 

contamination. 
= Volatile organic compound. 

301462.208.0t 09/031982:31 PM 



-

.-

-

Table 8.4.4-14 
Summary of voe Analytical Detection Limits 

Used for SWMU 61A Grid Soil Sampling, January 1997 

Analvte 
Acetone 
Benzene 
Bromoform 
Bromomethane 
2-Butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
Dichlorobromomethane 
1,1 -Dichloroethane 
1 ,2 -Dichloroethane 
1,1 -Dichloroethene 
Cis-1,2-Dichloroethene 
Trans-1,2-Dichloroethene 
1,2-Dichloropropane 
Cis-1,3-Dichloropropene 
Trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2:pentanone 
Methylene Chloride 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Vinyl Acetate 
Vinyl Chloride 
O-Xylene 
PIM-Xylene 
Xylenes (total) 

MDL 
lJg/kg 
SWMU 
voe 

= Method detection limit. 

ALJ7-981WPISNL:R4400-a.DOC 

= Microgram(s) per kilogram. 
= Solid waste management unit. 
= Volatile organic compound. 

8-85 

MOL (lJg/kg) 
2-5 

1 
1-5 

1 
2-5 
2-5 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1-5 
1 
1 
1 
1 
1 
1 

2-5 
2-5 

1 
1 
1 
1 
1 
1 
1 
1 
2 

1-5 
1 
2 
3 
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Table 8.4.4-15 
Summary of SWMU 61 A Confirmatory Sampling TCLP vac Analytical Results, Debris Mounds, 

January 1997 
(Off-Site Laboratory) 

Sample Attributes TCLP VOC (EPA Method 1311/8260)" (llg/L) 
Record ER Sample IDc Sample 

Numberb (Figure 8.4.4-3) Depth (ft) Benzene 
Debris Mound Samples 

06127 
CCTA-61A-GR-094-D 

NA ND (1) 
Debris Mound 1 

06127 
CCTA-61 A-GR-095-D 

NA ND (1) 
Debris Mound 1 

06127 
CCTA-61 A-GR-096-D 

NA ND (1) 
Debris Mound 1 

06127 
CCTA-61A-GR-097-D 

NA ND (1) 
Debris Mound 2 

06127 
CCTA-61 A-GR-098-D 

NA ND (1) 
Debris Mound 2 

06127 CCTA-61 A-GR-098-D NA ND (1) 
(duplicate) 

Debris Mound 2 

06127 
CCTA-61 A-GR-099-D 

NA 34.0 
Debris Mound 2 

Maximum Concentration of Contaminants for the 500· 
Toxicity Characteristic" 

"EPA November 1986. 
b Analysis request/chain of custody record. 
cBold portion of the ER Sample ID corresponds to the sample location specified in Figure 8.4.4-3. 
"40 CFR Part 261.24. 
·Reported value was converted from 0.5 milligram per liter (mg/L) to 500 I1g/L. 

CCTA 
D 
EPA 
ER 
ft 
GR 
ID 
MDL 
I1g/L 
NA 
ND () 
SWMU 
TCLP 
VOC 

= Central Coyote Test Area 
= Debris sample. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 
= Method detection limit. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parenthesis. 
= Solid waste management unit. 
= Toxicity characteristic leaching procedure. 
= Volatile organic compound. 
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Table 8.4.4-16 
Summary of SWMU 61 A TCLP VOC Analytical Detection Limits, 

January 1997 
(Off-Site Laboratory) 

Analyte MOL (lLg/L) 
1 ,1-0ichloroethylene 
1 ,2-0ichloroethane 
1,4-0ichlorobenzene 
2-Butanone 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 

Chloroform 
Tetrachloroethylene 

Trichloroethylene 
Vinyl chloride 

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

MOL 
IlglL 
SWMU 
TCLP 
vec 

= Solid waste management unit. 

Alf7-98/WP/sNL:R4400-a.DOC 

= Toxicity characteristic leaching procedure. 
= Volatile organic compound. 

8-87 

1 
1 
1 
2 
1 
1 
1 

1 

1 
1 
1 
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Radionuclides 

Table 8.4.4-3 summarizes the gamma spectroscopy analysis results for debris and underlying 
soil samples from the three locations in each of the two debris mounds at SWMU 61A 
(locations 094 through 099. Annex 8-8 contains complete results for the gamma spectroscopy 
analyses of debris and underlying soil samples. The Debris Mound samples analyzed 
using gamma spectroscopy consisted of six debris samples, six underlying soil samples, one 
duplicate debris sample, one duplicate underlying soil sample, and two split debris samples. 
Table 8.4.4-4 presents NMED-approved background radionuclides activities, but it should be 
noted that Coyote Test Field background activities for uranium-238, thorium-232, and 
cesium-137 have not been established, and NMED-approved Southwest Test Area background 
activities are used for comparison purposes. Similar to the discussion for metals presented 
above, the debris sample results will be compared to background soil activities because of the 
high soil content in each debris sample that was collected. 

The gamma spectroscopy results for the underlying soil samples show that uranium-238 
and uranium-235 were not detected above the MDAs. However, the MDAs associated 
with no-detection results for uranium-238 and uranium-235 exceeded the associated 
NMED-approved background activities in most instances. As a result, no comparison to 
the NMED-approved background activities for uranium-238 and uranium-235 in the underlying 
soil samples is applicable. The gamma activity from thorium-232 did not exceed the 
NMED-approved background activity of 1.01 pCi/g in the underlying soil samples that were 
collected from either debris mound. The gamma activity from cesium-137 exceeded the NMED­
approved 0.079 pCi/g background activity in only one underlying soil sample from location 099 
(at 1.96E-01). 

The gamma spectroscopy results for the debris samples show that uranium-238 slightly 
exceeded the NMED-approved background activity of 1.4 pCi/g at location 098 (split sample 
only) (at 1.43 pCi/g). However, the debris sample (plus the duplicate) collected from location 
098 and analyzed on site did not exceed the background limit for uranium-238. Gamma activity 
from uranium-238 was either not detected above the MDA or not detected above background in 
the remaining debris samples. Gamma activity from uranium-235 was either not detected 
above the MDA or not detected above the background activity limit in all the debris samples. 
However, the MDAs associated with no-detection results for uranium-238 and uranium-235 
exceeded the associated NMED-approved background activities in most instances. As a result, 
comparison to the NMED-approved background activities for uranium-238 and uranium-235 is 
not applicable in such instances. The gamma activity from thorium-232 did not exceed the 
NMED-approved background activity of 1.01 pCi/g in the debris samples collected from either 
mound. The gamma activity from cesium-137 exceeded the NMED-approved subsurface 
background activity of 0.079 pCi/g in all the debris samples collected, except from location 095, 
where cesium-137 was not detected with an MDA of 2.53E-02 pCi/g. The lower cesium-137 
subsurface background activity is used as a benchmark for comparison to be consistent with the 
current SNUNM risk screening assessment methodology. 

Table 8.4.4-4 summarizes the gross alpha and gross beta analysis results for debris samples 
collected from the three locations at each debris mound (locations 094 through 099). The 
Debris Mound samples that were analyzed for gross alpha and gross beta consist of six debris 
samples and one duplicate debris sample. Underlying soil samples were not analyzed for gross 
alpha and gross beta activity. 
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The results indicate that debris sample activities ranged from 8.46 to 39.0 pCi/g for gross alpha 
and from 22.2 to 35.7 pCi/g for gross beta. As for gamma spectroscopy, gross alpha and gross 
beta results for the debris samples will be compared to background soil activities because of the 
high soil content in each debris sample that was collected. As a result, gross alpha and gross 
beta analytical results for the debris samples were all within the same order-of-magnitude range 
as the site-specific background soil activities of 13.2 to 19.8 pCi/g for gross alpha and 21.9 to 
33.6 pCVg for gross beta (see Section 8.4.4.4.1). 

Table 8.4.4-5 summarizes the isotopic uranium and thorium analysis results for debris and 
underlying soil samples from the three locations at each debris mound (locations 094 through 
099). The debris mound samples that were analyzed for isotopic uranium and thorium consist 
of six debris samples, six underlying soil samples, one duplicate debris sample, and one 
duplicate underlying soil sample. Although thorium-228 and thorium-230 were detected using 
isotopic analysis, no NMED-approved background activities are established for these isotopes. 
Thorium-228 activity ranged from 0.661 to 1.45 pCi/g in the underlying soil and from 0.705 to 
1.77 pCi/g in the debris. Thorium-230 activity ranged from 0.507 to 1.44 pCi/g in the underlying 
soil and from 0.576 to 2.20 pCVg in the debris. 

Thorium-232 activity slightly exceeded the NMED-approved 1.01 pCi/g background activity in 
the underlying soil samples from locations 096, 097, and 099 (at 1.18, 1.06, and 1.06 pCi/g, 
respectively). Thorium-232 activity exceeded the NMED-approved background activity limit in 
the debris sample from location 098 (at 1.30 pCi/g) but not in the duplicate debris sample from 
that location. No uranium isotope activities were detected above the corresponding NMED­
approved background activities in the underlying soil or debris samples. 

Table 8.4.4-12 summarizes the tritium analysis results for debris samples collected from three 
locations at each debris mound (locations 094 through 099). Tritium was detected in each 
debris sample ranging from 920 pCi/L to 1,840 pCi/L. Assuming a constant sample volume and 
density and using the sample moisture content determined at the laboratory, tritium activity in 
pCi/g ranged from 0.06 to 0.12. 

High Explosives 

Table 8.4.4-6 summarizes the HE analysis results for debris and underlying soil samples 
collected from three locations at each debris mound (locations 094 through 099). The debris 
and underlying soil samples that were analyzed for HE compounds consist of six debris 
samples, six underlying soil samples, one duplicate debris sample, one duplicate underlying soil 
sample, and two split debris samples. Because there are no applicable background 
concentrations for HE compounds in soil or debris, any detectable concentrations of HE 
compounds are considered to be an indication of potential contamination. 

Only one HE compound was detected in the samples collected from the debris mounds 
at SWMU 61A. HMX was detected in the debris sample split collected from location 094 
(at 2,960 IJg/kg) and the underlying soil sample from location 094 (at 220 J IJg/kg). However, 
HMX was not detected in the debris sample from location 094 that was analyzed on site. No 
other HE compounds were detected in the debris or underlying soil samples . 
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Semivolatile Organic Compounds 

Table 8.4.4-9 summarizes the SVOC analysis results for debris and underlying soil samples 
collected from three locations at each debris mound (locations 094 through 099). The debris 
and underlying soil samples analyzed for SVOCs consist of six debris samples, six underlying 
soil samples, one duplicate debris sample, one duplicate underlying soil sample, two split debris 
samples, and one split underlying soil sample. Because there are no background SVOC 
concentrations in soil or benchmark SVOC concentrations in debris for comparison, any 
detectable concentrations of SVOCs are considered to be an indication of potential 
contamination. 

Bis(2-ethylhexyl)phthalate, 2,4-dinitrotoluene, and pentachlorophenol were the only 
SVOCs detected in the debris samples from the debris mounds at SWMU 61A. 
Bis(2-ethylhexyl)phthalate was detected in debris samples from locations 094 (split sample 
only), 095, and 098 (duplicate sample only) (at 272 J, 260 J, and 440 J lJg/kg, respectively). 
2,4-dinitrotoluene was detected in the debris sample duplicate from location 098 (at 34 J lJg/kg) 
but not detected in the corresponding primary sample or split sample from the same location. 
Pentachlorophenol was detected in the debris sample from location 095 (at 58 J lJg/kg). No 
other SVOCs were detected in the debris samples. 

Bis(2-ethylhexyl)phthalate and pentachlorophenol were the only SVOCs detected in 
the underlying soil samples from Debris Mound 2 at SWMU 61A. Bis(2-ethylhexyl)phthalate 
was detected in the underlying soil sample from location 098 (at 290 J lJg/kg) but not in the 
sample duplicate or split from the same location. Pentachlorophenol was detected in the 
underlying soil sample from location 097 (at 230 lJg/kg). No other SVOCs were detected in the 
underlying soil samples from Debris Mound 2. No SVOCs were detected in the underlying soil 
samples from Debris Mound 1. 

Table 8.4.4-10 presents the MDLs that were used in the SVOC analysis performed on the 
debris and underlying soil samples. 

A TCLP SVOC analysis was also performed on the debris samples. The analytical results 
indicated that no detected concentrations of SVOCs were extractable from the samples. 
Table 8.4.4-11 presents the MDLs used in the TCLP SVOC analysis that were performed on the 
debris. 

Volatile Organic Compounds 

Table 8.4.4-13 summarizes the VOC analysis results for debris and underlying soil samples 
collected from three locations at each debris mound (locations 094 through 099). The debris 
and underlying soil samples that were analyzed for VOCs consisted of six debris samples, six 
underlying soil samples, one duplicate debris sample, one duplicate underlying soil sample, and 
two split debris samples. Because there are no background VOC concentrations in soil or 
benchmark VOC concentrations in debris for comparison, any detected concentrations of VOCs 
are considered to be an indication of potential contamination. 

Toluene was the only VOC detected in the debris samples from the debris mounds at 
SWMU 61A. Toluene was detected in the debris sample from location 094 (Debris Mound 1) 
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(at 1.1 J IJg/kg) but was not detected in the corresponding split sample from the same location. 
No other VOCs were detected in the debris samples. 

Toluene was the only VOC detected in the underlying soil samples from the Debris Mound 2 
at SWMU 61 A. Toluene was detected in the underlying soil sample from location 099 (at 
2.5 J IJg/kg). 

Table 8.4.4-14 presents the MDLs used in the VOC analysis that was performed on the debris 
and underlying soil samples. 

A TCLP VOC analysis was also performed on the debris samples. Table 8.4.4-15 summarizes 
the TCLP VOC analysis results for debris samples collected from three locations at each debris 
mound (locations 094 through 099). The debris samples that were analyzed for TCLP VOCs 
consisted of six debris samples and one duplicate debris sample. Benzene was the only VOC 
detected in the TCLP analysis. The analytical results indicate benzene was detected in only 
one debris sample collected from location 099 (at 34.0 IJg/L). No other VOCs were extractable 
from the samples. Table 8.4.4-16 presents the MDLs used in the TCLP VOC analysis that was 
performed on the debris samples. 

8.4.4.4.8 Quality Assurance/Quality Control Results 

This section describes of the data quality assessment results for the soil sample analyses. 

Metals 

Table 8.4.4-2 presents results of the analysis for metals OAlOC samples that were collected 
during the confirmatory sampling program at SWMU 61 A. The OAlOC samples that were 
collected consisted of five equipment blanks. All five OAlOC samples were analyzed off site for 
metals. Concentrations of barium were detected in equipment blank sample CCTA-61A-000-EB 
for analysis requestichain-of-custody (ARICOC) records 510093 and 06127. Similarly, 
concentrations of cadmium and chromium were detected in the equipment blank sample CCTA-
61A-000-EB for ARICOC record 06127. Detectable concentrations of lead were reported in all 
five equipment blank samples. Concentrations of selenium were also detected in the equipment 
blank sample CCTA-61A-000-EB for ARICOC record 510196. 

To assess the precision of sampling procedures, eight samples were collected and analyzed for 
metals in replicate either off site or on site. Table 8.4.4-17 presents relative percent differences 
(RPD) that were calculated from the data. Because of the number of no-detection results, 
RPDs could not be calculated for all metals in all sample pairs. RPDs for arsenic ranged from 
7.8 to 22.2 percent, with the exception of the sample pair from location 004 (which was 
96.5 percent) and location 098 (which was not calculated). RPDs for barium ranged from 1.9 to 
24.1 percent, with the exception of the sample pair from location 024 (which was 49.5 percent). 
RPDs for beryllium were 30.6 and 17.6 percent for the sample pairs from locations 019 and 098, 
respectively. However, RPDs for beryllium could not be calculated for the other six sample 
pairs. RPDs for cadmium ranged from 14.8 to 27.4 percent, with the exception of the sample 
pairs from locations 016, 024, 028, and 098 (which were not calculated). RPDs for chromium 
ranged from 1.9 to 17.7 percent, with the exception of the sample pair from location 024 (which 
was 51.7 percent). RPDs for lead ranged from 0.7 to 194.1 percent. RPDs for lead were below 
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Table 8.4.4-17 
Summary of SWMU 61A RCRA Metals Relative Percent Difference Results, January 1997 and March-April 1998 

SamDie Attributes 
Sample 

Record ER Sample 10 Depth 
Number" (Agure 8.4.4-3) (ft) Arsenic Barium Bervllium 

510093 CCTA-61A-GR-004
b 
-o-O.5-S 0-0.5 96.5 4.5 NC 

CCT A-61 A-GR-004-0-0.5-DU 
(off-site laboratory) 

510191 CCTA-61A-GR-007-0-O.5-S 0-0.5 7.8 1.9 NC 
CCTA-61A-GR-007-o-0.5-DU 

(off-site laboratory) 
510192 CCTA-61A-GR-01S-O-0.5-S 0-0.5 12.4 17.4 NC 

CCTA-61 A-GR-OI6-0-0.5-DU 
(off-site laboratory) 

510198 CCTA-61A-GR-OI9-0-0.5-S 0-0.5 16.6 2.9 30.6 
CCTA-61A-GR-OI9-o-0.5-DU 

(off-site laboratory) 
510198 CCTA-61A-GR-024-o-0.5-S 0-0.5 22.2 49.5 NC 

CCTA-61 A-GR-024-0-0.5-DU 
(off-site laboratory) 

510198 CCT A-61 A-GR-027-o-0.5-S 0.5-1 16.0 24.1 NC 
CCTA-61 A-GR-027 -Q-O.5-DU 

(off-site laboratory) 
510195 CCTA-61A-GR-028-0-O.5-S 0-0.5 15.4 2.8 NC 

CCTA-61 A-GR-028-o-0.5-DU 
(off-site laboratory) 

06128 CCT A-61 A-GR-098-D NA NC 20.2 17.6 
CCTA-61A-GR-098-D 

(on-site laboratory) 

• Analysis request/chain of custody. 
"Bold portion of the ER Sample 10 corresponds to the sample location specified in Agure 8.4.4-3. 

CCTA = Central Coyote Test Area. 
o = Debris. 
DU = Duplicate sample. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
10 = Identification. 
NA = Not applicable. 
NC = Not calculated for estimated values or nondetected results. 
S = Soli sample. 
SWMU = Solid waste management unit. 

Relative Percent Difference 

Cadmium Chromium Lead Mercury Selenium 

22.4 17.7 7.3 NC NC 

14.8 2.9 32.7 NC NC 

NC 9.6 141.9 NC NC 

27.4 12.2 40.7 16.4 NC 

NC 51.7 40.7 NC NC 

22.0 8.1 0.7 NC NC 

NC 1.9 194.1 NC NC 

NC 3.3 74.3 NC NC 

Silver 

11.8 

NC 

NC 

NC 

NC 

NC 

NC 

NC 
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25 percent in only two sample pairs. Only one sample pair had detectable and nonestimated 
mercury concentrations, and the corresponding RPD is 16.4 percent. No RPDs could be 
calculated for selenium. Only one sample pair had detectable and nonestimated silver 
concentrations, and the corresponding RPD is 11.8 percent. With the exception of lead, the 
RPDs presented in Table 3.4.4-7 are typical of data for uncontaminated soil and are therefore 
acceptable. The high RPDs calculated for lead are likely because of the presence of lead 
fragments that were not evenly distributed in the sample fractions analyzed. 

Two of the debris samples (from locations 094 and 098) were also split and analyzed for metals 
off site. Comparisons between the off- and on-site results show general agreement for arseniC, 
barium, beryllium, chromium, mercury, and selenium. However, cadmium was detected at 
notably higher levels in the off-site analyses, lead was detected at notably lower levels in the 
off-site analyses (in the sample from location 094 only), and silver was detected at notably lower 
levels in the off-site analyses. 

Radionuclides 

No QA/QC samples were collected for radionuclide analYSis. However, nine samples were 
collected and analyzed in replicate on site (Table 8.4.4-3). The results obtained for the sample 
duplicate pairs are consistent. Two of the debris samples (from locations 094 and 098) were 
also split and analyzed using gamma spectroscopy off site. The results obtained in the off-site 
analysiS are generally higher. However, comparisons are limited because of no-detection 
activities and dissimilar MDAs. 

High Explosives 

Table 8.4.4-6 presents results of the analYSis for HE QA/QC samples that were collected during 
the confirmatory sampling program at SWMU 61A. Six equipment blank QA/QC samples were 
collected and analyzed for HE compounds. Five equipment blank samples were analyzed off 
site and one equipment blank sample was analyzed on site. Detected concentrations of 
1 ,3,5-trinitrobenzene were reported in sample CCTA-61A-OOO-EB for ARiCOC record 510191 
that was analyzed off site; however, the result was rejected during data validation (see 
Annex 8-C). Concentrations of RDX were detected in samples CCTA-61A-000-EB for ARiCOC 
records 510191 and 510093 that were analyzed off site; however, the results were rejected 
during data validation (see Annex 8-C). HMX was detected in samples CCTA-61A-000-EB for 
ARiCOC records 510191,510195, and 510196 that were analyzed off site; however, the result 
for ARiCOC record 510191 was rejected during data validation (see Annex 8-C). 

To assess the precision of soil sampling procedures, eight samples were collected and 
analyzed for HE compounds in replicate either off site or on site. As discussed previously, only 
two HE compounds were detected in samples that were collected at SWMU 61 A; therefore, the 
majority of results for the sample pairs were nondetections or estimated values. An RPD could 
only be calculated for RDX in one sample pair (from location 028). The corresponding RPD for 
RDX is 80 percent. 

Two of the debris samples (from locations 094 and 098) were also split and analyzed for HE 
compounds off site. Comparisons between the off- and on-site results show general 
agreement, with one exception. HMX was not detected in the on-site analysis of the debris 
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sample from location 094. However, HMX was detected at 2,960 j.Jglkg in the off-site analysis of 
the debris split sample from the same location. 

Semivolatile Organic Compounds 

Table 8.4.4-9 presents results of the analysis for SVOC QAlQC samples that were collected 
during the confirmatory sampling program at SWMU 61 A. Three equipment blank QAlQC 
samples were collected and analyzed for SVOCs. Two samples were analyzed off site and one 
sample was analyzed on site. Bis(2-ethylhexyl)phthalate was detected in sample CCTA-61A­
OOO-EB for ARICOC record 510191 that was analyzed off site. No other SVOCs were detected 
in the QAlQC samples that were collected during confirmatory sampling at SWMU 61 A. 

To assess the precision of soil sampling procedures, one debris sample and one underlying soil 
sample from location 098 were analyzed for SVOCs in replicate on site. However, no RPDs 
could be calculated for SVOC because of nondetections or estimated results. 

Two of the debris samples (from locations 094 and 098) were also split and analyzed for 
SVOCs off site. Comparisons between the off- and on-site results show general agreement. 

Volatile Organic Compounds 

Table 8.4.4-13 presents results of the analysis for VOC QAlQC samples that were collected 
during the confirmatory sampling program at SWMU 61A. Two equipment blank and two trip 
blank QAlQC samples were collected and analyzed for VOCs. One equipment blank and one 
trip blank were analyzed off site, and one equipment blank and one trip blank were analyzed on 
site. Concentrations of acetone were detected in both equipment blank samples as well as in 
the trip blank analyzed off site. Methylene chloride was detected in the trip blank analyzed off 
site. No other VOCs were detected in the QAlQC samples that were collected during 
confirmatory sampling at SWMU 61A. 

To assess the precision of soil sampling procedures, one debris sample and one underlying soil 
sample from location 098 were analyzed for VOCs in replicate on site. However, no RPDs 
could be calculated for VOC because of no-detection results. 

Two of the debris samples (from locations 094 and 098) were also split and analyzed for VOCs 
off site. Comparisons between the off- and on-site results show general agreement. However, 
methylene chloride was detected in the debris split sample from location 098 but was not 
detected in the associated sample (plus the duplicate) that were analyzed on site. 

8.4.4.4.9 Data Validation 

The SNUNM RPSD Laboratory reviewed all gamma spectroscopy results according to 
"Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNUNM July 
1996). All on-site nonradiologicallaboratory results were reviewed and verified/validated 
according to "Data VerificationNalidation Level 2-DV-2" in Attachment B of the Technical 
Operating Procedure 94-03, Rev. 0 (SNUNM July 1994). In addition, all off-site laboratory 
results were reviewed and verified/validated according to "Data VerificationNalidation Level 3-
DV3" in Attachment C of the Technical Operating Procedure 94-03, Rev. 0 (SNUNM July 1994). 
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Annex 8-G contains off-site data validation reports. The verificationlvalidation process 
confirmed that the data are acceptable for use in this NFA proposal for SWMU 61A. 

8.5 Site Conceptual Model 

The site conceptual model for SWMU 61A is based upon the residual GOGs identified in the soil 
samples from the surface and near-surface of the Schoolhouse Mesa Test Site subsequent to a 
radiological VGM. This section summarizes the nature and extent of contamination and the 
environmental fate of GOGs. 

8.5.1 Nature and Extent of Contamination 

The GOGs detected at SWMU 61A are metals, radionuclides, explosives compounds, VOGs, 
and SVOGs that were dispersed in the shrapnel of explosives tests conducted at the site. Metal 
and radionuclide GOGs were determined by comparing sample results to background 
concentrations and activities established for the Goyote Test Field Area (Dinwiddie September 
1997). Any metal or radionuclide found to exceed background in any sample was considered a 
potential GOG for the site. Because the MDAs for certain uranium-235 and uranium-238 
analyses exceeded background activity limits (see Section 8.4.4.4), no-detection sample results 
were also considered in identifying potential GOGs. As a result, the MDA was used for 
comparison to background. Metal GOGs included arsenic, barium, beryllium, cadmium, 
chromium, lead, selenium, and silver. Radionuclide GOGs included uranium-235, uranium-238; 
and HE GOGs included HMX and RDX. SVOG GOGs included bis(2-ethylhexyl)phthalate and 
pentachlorophenol, and VOG GOGs included only toluene. Table 8.5.1-1 summarizes the 
GOGs and the sample locations where metals and radionuclides exceeded background. As a 
result, concrete samples are not considered. 

Gonfirmatory samples were collected from areas within SWMU 61A where potential releases to 
the environment could have occurred. Only the environmental (or soil) samples are considered 
relevant in developing the site conceptual model. Although concrete samples are not 
considered in the site conceptual model development, the debris samples are primarily soil and 
therefore are included. As a result, twelve environmental samples were collected from the soil 
within and underlying the two debris mounds. Twelve surface and twelve near-surface 
environmental samples were from within the cleared area. Five surface and five near-surface 
environmental samples were collected from the area where anomalous gamma activity 
measurements were found to be concentrated during the Phase I radiation survey. Four 
surface and four near-surface arroyo environmental samples were collected from the northern 
arroyo channel. Four surface and four near-surface environmental samples were collected from 
near the concrete blocks. Finally, four subsurface environmental samples were collected from 
the remediated pit at SWMU 61A. 

Metal GOGs exceeded the NMED-approved maximum background concentration limits or the 
NMED-approved nonquantified background values primarily in the surface and near-surface soil 
at the cleared area and the areas of highest measured gamma activity. Elsewhere at SWMU 
61 A, the metal GOGs that exceeded background limits occur as isolated "hot spots" with no 
particular GOG associations or correlation to particular locations or areas that could be 
delineated as contaminated. Elevated lead concentrations occurred at the majority of the 
sample locations within the cleared area. All other occurrences of metal GOGs detected above 
either the quantified limits or nonquantified background levels in the cleared area were 
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Table 8.5.1-1 
Summary of COCs for SWMU 61A 

Maximum 
Background Sampling 

Limit! Coyote Test Maximum Average Locations Where 
COCs Greater Field' Concentration Concentration 

b 
Background 

Than (mglkg except (mglkg except (mglkg except Concentration 
COCType Number of Samples Background where noted) where notecl) where noted) Exceeded

c 

Metals 65 environmental; As 5.6 20.8 2.75 CCT A-61 A-GR-009-0-0.5-S 
8 duplicates CCTA-61A-GR·Oll-0.5-1.0-S 
2 splits CCTA-61 A·GR-016-0.5-1.0-S 

CCTA-61 A-GR-023-0-0.5-S 
Ba 130 160 90.3 CCT A-61 A-GR-008-0.5-1.0-S 

CCTA-61 A-GR-Oll-0.5-1.0-S 
CCTA-61 A-GR-019-0-0.5-S 

CCTA-61A-GR-019-0-0.5-DU 
CCTA-61 A-GR-020-0-0.5-S 
CCTA-61 A-GR-024-0-0.5-S 

CCTA-61 A-GR-026-0.5-1.0-S 
CCTA-61 A-GR-035-6.5-9.5-S 
CCTA-61A-GR-097-0-0.5-S 

Be 0.65 0.981 0.40 CCTA-61 A-GR-009-0.5-1.0-S 
CCTA-61A-GR-Oll-0-0.5-S 

CCTA-61A-GR-Oll-0.5-1.0-S 
CCTA-61 A-GR-012-0.5-1.G-S 
CCTA-61 A-GR-014-0.5-1.0-S 
CCTA-61A-GR-016-0.5-1.0-S 
CCTA-61A-GR-019-0-0.5-DU 
CCTA-61 A-GR-020-0.5-1.0-S 

Refer to footnotes at end of table. 
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Metals (continued) 

~ Refer to footnotes at end of table. 

~ 
9 

) 

Table 8.5.1-1 (Continued) 
Summary of COCs for SWMU 61A 

Maximum 
Background 

LimiV Coyote Test Maximum 
COGs Greater Field" Concentration 

Than (mglkg except (mglkg except 
Background where noted) where noted) 

Cd <1 6.5 

Cr 12.8 19.8 

) 

Sampling 
Average Locations Where 

Concentration 
b 

Background 
(mglkg except Concentration 
where noted) Exceeded' 

0.74 CCT A-61 A-GR-009-0-0.5-S 
CCT A-61 A-GR-014-0-0.5-S 
CCTA-61 A-GR-017-0-0.5-S 

CCT A-61 A-GR-018-0.5-1.0-S 
CCTA-61 A-GR-019-0-0.5-S 

CCTA-61 A-GR-019-0-0.5-DU 
CCTA-61 A-GR-019-0.5-1.0-S 
CCTA-61 A-GR-020-0-0.5-S 

CCTA-61 A-GR-020-0.5-1.0-S 
CCTA-61 A-GR-021-0-0.5-S 

CCTA-61 A-GR-021-0.5-1.0-S 
CCT A-61 A-GR-022-0-0.5-S 

CCT A-61 A-GR-022-0.5-1.0-S 
CCT A-61 A-GR-023-0-0.5-S 

CCTA-61A-GR-023-0.5-1.0-S 
CCTA-61A-GR-094-D 
CCTA-61 A-GR-095-D 
CCTA-61A-GR-098-D 

8.10 CCTA-61 A-GR-Oll-0.5-1.0-S 
CCTA-61 A-GR-014-0.5-1.0-S 
CCTA-61 A-GR-016-0.5-1.0-S 
CCTA-61 A-GR-019-0-0.5-S 

CCTA-61 A-GR-019-0-0.5-DU 
CCT A-61 A-GR-020-0.5-1.0-S 
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Refer to footnotes at end of table. 

Table 8.5.1-1 (Continued) 
Summary of COCs for SWMU 61A 

Maximum 
Background 

LimiV Coyote Test Maximum 
COCs Greater Field" Concentration 

Than (mglkg except (mglkg except 
Backoround where noted) where noted) 

Pb 11.8 3950 

Hg <0.1 0.0867 

Se <1 2.80 

Ag <1 1.06 

Sampling 
Average Locations Where 

Concentration b Background 
(mglkg except Concentration 
where noted) Exceeded

c 

80.57 CCTA-61A-GR-007-0-0.5-S 
CCTA-61A·GR·007·0-0.5-0U 
CCTA-61A-GR-007-0.5·1.0-S 
CCTA-61 A-GR-008-0-0.5-S 
CCTA-61 A-GR-009-0-0.5-S 

CCTA-61 A-GR-009-0.5-1.0-S 
CCT A-61 A-GR-01 0-0-0.5-S 

CCTA-61A-GR-012-0.5-1.0-S 
CCT A-61 A-GR-013-0-0.5·S 
CCT A-61 A-GR-014-0-0.5-S 

CCTA-61A-GR-014-0.5-1.0-S 
CCTA-61 A-GR-016-0-0.5-S 

CCTA-61A-GR-016-0-0.5-0U 
CCTA-61 A-GR-016-0.5-1.0-S 
CCTA-61 A-GR-017-0-0.5-S 

CCTA-61A-GR-017-0.5-1.0-S 
CCTA-61 A-GR-018-0-0.5-S 

CCTA-61 A-GR-018-0.5-1 .O-S 
CCTA-61 A-GR-028-0-0.5-S 

CCTA-61A-GR-094-0 (plus split) 
CCTA-61 A-GR-095-0 
CCTA-61 A-GR-096-0 
CCT A-61 A-GR-097-0 

CCTA-61A-GR-098-0 (duplicate) 
CCT A-61 A·GR-099-0 

0.0289 (All samples below nonquantified 
backoround value) 

0.17 CCTA·61A-GR-016-0.5-1.0-S 
CCTA-61 A-GR-023-0-0.5-S 

0.10 CCTA-61 A-GR-019·0-0.5-0U 



) 

COCTvpe Number of Samples 

Radionuclides 82 environmental; 
9 duplicates 

2 splits 
(Includes Post-VCM 
verification samples) 

Refer to footnotes at end of table. 

) 

Table 8.5.1-1 (Continued) 
Summary of COCs for SWMU 61A 

Maximum 
Background 

LimiV Coyote Test Maximum 
COCs Greater Field" Concentration 

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

U-238 1.4 pCilg 32 pCi/g 

Th-232 1.01 pCi/g 1.33 pCilg 

U-235 O. t8 pCVg 0.848 pCi/g 

) 

Sampling 
Average Locations Where 

Concentration 
b 

Background 
(mg/kg except Concentration 
where noted) Exceeded

C 

Not Calculated
d 

CCTA-61 A-GR-019-0-0.5-S 
CCTA-61 A-GR-019-0-0.5-DU 
CCT A-61 A-GR-020-0-0.5-S 

CCTA-61 A-GR-020-0.5-1.0-S 
CCTA-61 A-GR-021-0-0.5-S 
CCTA-61 A-GR-024-0-0.5-S 

CCTA-61A-GR-025-0.5-1.0-S 
CCT A-61 A-GR-036-7 -11-S 

Plus an additional 45 samples 
with nondetect results where the 

MDA exceeds background. 
Plus all Post-VCM verification 

sample locations (except 
61AE47BSS) 

Not Calculated
d 

61AE48SS 
CCTA-61A-GR-01O-0.5-1.0-S 
CCTA-61 A-GR-016-0.5-1.0-S 

Not Calculated" CCTA-61A-GR-020-0-0.5-S 
61AE48SS 
61AE90SS 
61AE20SS 

61AE22BSS 
61AE22CSS 

Plus an additional 70 samples 
with non detect results where the 

MDA exceeds background 



to • ..... 
8 

g 
~ 
~ 
g 

I 
'" ~ 

COCTvoe Number of Samples 

Radionuclides 
(continued) 

~ Refer to footnotes at end of table. 

Table 8.5.1-1 (Continued) 
Summary of COCs for SWMU 61A 

Maximum 
Background 

LimiV Coyote Test Maximum 
COCs Greater Field" Concentration 

Than (mglkg except (mglkg except 
Backaround where noted) where noted) 

Cs-137 0.079 pCi/g 0.765 pCi/g 

Sampling 
Average Locations Where 

Concentration 
b 

Background 
(mglkg except 
where noted) 

Concentration 
Exceeded' 

Not Calculated" CCTA-61 A-GR-007·0-0.5·S 
CCTA-61 A-GR-007 -0-0.5-DU 
CCTA-61A-GR-007-0.5-1.0-S 
CCTA-61 A-GR-00S-0-0.5-S 
CCT A-61 A-GR-009-0-0.5-S 
CCTA-61 A-GR-011-0-0.5-S 
CCTA-61 A-GR-012-0-0.5-S 

CCTA-61 A-GR-012-0.5-1.0-S 
CCT A-61 A-G R-O 13-0-1 .5-S 
CCTA-61 A-GR-014-0-0.5-S 
CCT A-61 A-GR-015-0-0.5-S 

CCTA-61A-GR-015-0.5-1.0-S 
CCTA-61 A-GR-017-0-0.5-S 

CCTA-61A-GR-017-0.5-1.0-S 
CCTA-61 A-GR-01S-0-0.5-S 

CCTA-61 A-GR-01S-0.5-1.0-S 
CCT A-61 A-G R-O 19-0-0. 5-S 
CCT A-61 A-GR-020-0-0.5-S 
CCTA-61A-GR-021-0-0.5-S 
CCT A-61 A-GR-022-0-0.5-S 
CCT A-61 A-GR-023-0-0.5-S 
CCT A-61 A-GR-024-0-0.5-S 

CCTA-61 A-GR-024-0-0.5-DU 
CCTA-61A-GR-025-0-0.5-S 

CCT A-61 A-GR-025-0.5-1.0-S 
CCT A-61 A-GR-026-0-0.5-S 
CCT A-61 A-GR-027 -0-0.5-S 

CCTA-61A-GR-027-0.5-1.0-S 
CCTA-61A-GR-027-0.5-1.0-DU 

CCTA-61 A-GR-02S-0-0.5-S 
CCTA-61 A-GR-02S-0-0.5-DU 
CCTA-61 A-GR-02S-0.5-1.0-S 
CCT A-61 A-GR-029-0-0.5-S 

CCTA-61 A-GR-029-0.5-1.0-S 
CCTA-61 A-GR-030-0-0.5-S 
CCTA-61 A-GR-031-0-0.5-S 
CCTA-61 A-GR-099-0-0.5-S 

Plus all debris samples 
(except CCTA-61A-GR-095-D) 

61AE1SS 
61AE70SS 
61AESOSS 



) 

COCType Number of Samples 
High Explosives 66 environmental; 

S duplicates 
2 splits 

Q) , ..... 
o ..... 

Volatile Organic 12 environmental 
Compounds 2 duplicate 

2 splits 
Semivolatile Organic 12 environmental 
Compounds 2 duplicate 
12 environmental 3 splits 

~ Refer to footnotes at end of table. 

) 

Table 8.5.1-1 (Continued) 
Summary of COCs for SWMU 61A 

Maximum 
Background 

LimiV Coyote Test Maximum 
COCs Greater Field· Concentration 

Than (mg/kg except (mg/kg except 
Backoround where noted) where noted) 

RDX NA 1400 ~g/kg 

HMX NA 2960 ~glkg 

Toluene NA 2.5 J ~glkg 

Bls(2-ethylhexyl) NA 440J ~g/kg 
phthalate 

2,4-Dinitrotoluene NA 34 J ~glkg 
Pentachlorophenol NA 230 ~g/kg 

) 

Sampling 
Average Locations Where 

Concentration 
b 

Background 
(mglkg except Concentration 
where noted) Exceeded' 

96.S ~glkg CCTA-61 A-GR-007-0.5-1.0-S 
CCTA-61 A-GR-009-0-0.5-S 

CCTA-61 A-GR-009-0.5-1.0-S 
CCTA-61A-GR-011-0.5-1.0-S 
CCTA-61 A-GR-014-0-0.5-S 

CCTA-61 A-GR-015-0.5-1.0-S 
CCTA-61A-GR-016-0.5-1.0-S 
CCTA-61A-GR-01S-0.5-1.0-S 
CCTA-61 A-GR-021-0-0.5-S 
CCTA-61A-GR-02S-0-0.5-S 

CCTA-61A-GR-02S-0-0.5-DU 
CCTA-61A-GR-029-0.5-1.0-S 

131.9 ~glkg CCTA-61A-GR-007-0-0.5-S 
CCTA-61 A-GR-007-0-0.5-DU 
CCTA-61A-GR-007-0.5-1.0-S 
CCTA-61 A-GR-00S-0-O.5-S 
CCT A-61 A-GR-009-0-0.5-S 

CCTA-61A-GR-011-0.5-1.0-S 
CCTA-61 A-GR-012-0-0.5-S 
CCTA-61 A-GR-013-0-0.5-S 
CCTA-61 A-GR-014-0-0.5-S 

CCTA-61 A-GR-014-0.5-1.0-S 
CCTA-61 A-GR-015-0.5-1.0-S 
CCTA-61 A-GR-021-0-0.5-S 
CCTA-61A-GR-094-0-0.5-S 
CCTA-61A-GR-094-D (split) 

1.1 ~g/kg CCTA-61 A-GR-099-0-0.5-S 
CCTA-61 A-GR-094-D 

257 ~g/kg CCTA-61 A-GR-09S-0-O.5-S 
CCTA-61 A-094-D (split) 

CCT A-61 A-095-D 
CCTA-61A-09S-D (duplicate) 

54.6 ~glkg CCTA-61 A-GR-09S-D 
67.S ~g/kg CCTA-61A-GR-097-0-0.5-S 

CCT A-61 A-GR-095-D 



(Xl , ..... 
2 

"From Dinwiddie September 1997. 

Table 8.5.1-1 (Concluded) 
Summary of COCs for SWMU 61A 

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

clncludes samples with nondetect results where the MOL or MDA exceeds the approved background limit. 
dAn average minimum detectable activity is not calculated because of the variability in instrument counting error and the number of reported nondetectable 
activities. 

CCTA = Central Coyote Test Area. 
COC = Constituent of concern. 
o = Debris sample. 
DU = Duplicate sample. 
GR = Grab sample. 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7 -tetrazocine. 
MDA = Minimum detectable activities. 
MOL = Minimum detection limit. 
lJg/kg = Microgram(s) per kilogram. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram . 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
S = Soil sample. 
SWMU= Solid waste management unit. 
VCM = Voluntary corrective measure. 



- infrequent and at slightly elevated concentrations. Similarly, elevated cadmium concentrations 
relative to the NMED-approved nonquantified background value occurred at all the sample 
locations within the gamma activity area. All other occurrences of metal COCs detected above 
background in the areas of high gamma activity were infrequent and at slightly elevated 
concentrations. With the exception of the cleared area, where grading activities may have 
disturbed near-surface soils, no metal COCs are anticipated below the ground surface because 
the release mechanism was essentially atmospheric fallout resulting in surficial deposition of 
test material shrapnel. 

Radionuclide COCs exceeded the maximum background activity limits primarily in the surface 
and near-surface soil at the gamma activity area. However, cesium-137 was elevated in the 
majority of samples from SWMU 61A because of comparisons with the background subsurface 
activity limit. Elsewhere at SWMU 61A, the radionuclide COCs that exceeded background limits 
occurred as isolated "hot spots" with no particular COC associations or correlation to particular 
locations or areas that could be delineated as contaminated. In almost all cases, the 
radionuclide COCs were only slightly elevated above the maximum background activity limits 
specified for the Coyote Test Field (Dinwiddie September 1997). With the exception of the 
previously remediated pit, no radionuclide COCs are anticipated bgs because the release 
mechanism was essentially atmospheric fallout resulting in surficial deposition of test material 
shrapnel. 

HE COCs were detected primarily in the surface and near-surface soil at the cleared area and 
the concrete block area. Both RDX and HMX were detected at the cleared area; however, only 
RDX was detected at the concrete block area. Elsewhere at SWMU 61A, the HE COCs 
occurred at isolated "hot spots" with no particular COC associations or correlation to particular 
locations or areas that could be delineated as contaminated. The HE COCs were mostly 
detected at low concentrations, often qualified as estimated values because the concentrations 
were below the practical quantitation limits. However, higher HE COC concentrations were 
detected at one sample location within the gamma activity area and at one sample location 
within the concrete block area. With the exception of the cleared area, where grading activities 
may have disturbed near-surface soils, no HE COCs are anticipated bgs because the release 
mechanism was essentially atmospheric fallout resulting in surficial deposition of test material 
shrapnel. 

VOC and SVOC analyses were limited to the debris mounds and the soil samples underlying 
the debris mounds at SWMU 61A. The results indicated that low concentrations of bis(2-
ethylhexyl)phthalate, pentachlorophenol, and toluene were detected in only one sample from 
three different locations. As a result, VOC and SVOC COCs occurred as isolated "hot spots," 
and no particular association or correlation to particular locations or areas could be delineated 
as contaminated. Based upon the low concentrations of VOCs and SVOCs in the debris 
mounds themselves and the low concentrations of VOCs and SVOCs in the soil directly 
underlying the debris mounds, the downward migration of these organic compounds in the 
subsurface is unlikely. 

8.5.2 Environmental Fate 

The primary source of COCs for SWMU 61A was general explosives tests that had been 
conducted on weapons and HE-containing devices at the site (Figure 8.5.2-1). The primary 

- release mechanism was detonation and subsequent atmospheric fallout of test material 
shrapnel from the explosives test activities. 
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Figure 8.5.2-1 

Conceptual Model Flow Diagram for SWMU 61 A, Schoolhouse Mesa Test Site: Blast Site 
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- Table 8.5.1-1 summarizes potential COCs for SWMU 61A. Based upon the nature and extent 
of contamination at the site (Section 8.5.1), the cleared area contains primarily metal and HE 
COCs in surface and near-surface soil, the gamma activity area contains primarily metal and 
radionuclide COCs in surface and near-surface soil, and the concrete block area contains 
primarily HE COCs in surface and near-surface soil. All other occurrences of COCs at 
SWMU 61A are infrequent. The majority of COCs occur at low concentrations or at 
concentrations slightly above background limits, with several notable exceptions. Lead is 
significantly elevated at several sample locations in the cleared area, and cadmium is elevated 
at all sample locations in the areas of highest measured gamma activity. Uranium-238 is 
elevated at all sample locations in Debris Mound 1. High concentrations of RDX occur at one 
sample location in the gamma activity area and at two locations in the concrete block area. 

Because the Schoolhouse Mesa Test Site is no longer active, only secondary sources of COCs 
remain at the site in the form of residual metals, radionuclides, HE compounds, VOCs, and 
SVOCs in the surface and near-surface soils. The secondary release mechanisms at 
SWMU 61A are suspension and/or dissolution of COCs in surface-water runoff and percolation 
to the vadose zone, direct contact with soil (radionuclides only), VOC vapor emanations, dust 
emissions, and uptake of COCs in the soil by biota (Figure 8.5.2-1). 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 make groundwater a viable 
contaminant pathway. The pathways to receptors are surface water, soil water, air, and soil. 

_ Biota are also a pathway through food chain transfers. Annex 8-0, Section V, provides 
additional discussion of the fate and transport of COCs at SWMU 61A. 

The current land use for SWMU 61A is industrial. The future land use for SWMU 61A 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 biota receptors include flora and fauna at the site. Direct 
ingestion of soil is considered the major exposure route for biota, in addition to the ingestion of 
COCs through food chain transfers or the direct uptake of COCs. Annex 8-0, Section V, 
provides additional discussion of the exposure routes and receptors at SWMU 61A. 

8.6 Site Assessments 

The site assessment process for SWMU 61A includes risk screening assessments followed by 
risk baseline assessments (as required) for both human health and ecological risk. This section 
briefly summarizes the site assessment results. Annex 8-0 provides detailed descriptions of the 
assessment. 

8.6.1 Summary 

- The site assessment concludes that SWMU 61 A does not have potential to affect human health 
under an industrial land-use scenario. After considering the uncertainties associated with the 
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available data and modeling assumptions, ecological risks associated with SWMU 61A were 
found to be low. Section 8.6.2 describes the site screening assessments and Annex 8-D 
provides details of the site assessment. 

8.6.2 Screening Assessments 

Risk screening assessments were performed for both human health risk and ecological risk for 
SWMU 61A. This section summarizes the risk screening assessments. 

8.6.2.1 Human Health 

SWMU 61A has been recommended for industrial land-use (DOE and USAF March 1996). 
Annex 8-D provides a complete discussion of the risk assessment process, results, and 
uncertainties. Because COCs are present in concentrations or activities greater than 
background levels, it was necessary to perform a health risk assessment analysis for the site. 
Besides COC metals, this assessment included any VOCs or SVOCs detected above their 
reporting limits and any radionuclide compounds detected either 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 
Report calculated the hazard index (HI) and excess cancer risk for an industrial land-use 
setting. The excess cancer risk from nonradiological COCs and the radiological COCs is not 
additive (EPA 1989). 

In summary, the HI calculated for SWMU 61 A nonradiological COCs is 0.08 for an industrial 
land-use setting, 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 0.06. The total 
excess cancer risk for SWMU 61 A nonradiological COCs is 1 E-5 for an industrial land-use 
setting, which is 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 1 E-6 for Classes A and B carcinogens and less than 1 E-5 for 
Class C carcinogens. The incremental cancer risk for SWMU 61A is 7E-6. The excess cancer 
risk is driven by arsenic. If the mean for arsenic (2.88 mglkg) is used in the risk calculations 
instead of the maximum concentration (20.8 mglkg), the incremental cancer risk is 1 E-7, which 
is below NMED guidelines. Because the site has been adequately characterized, the mean is 
more representative of actual average arsenic concentrations upon which risk should be 
calculated. Therefore, under the more realistic approach, SWMU 61A does not pose significant 
risk to human health under industrial land use. 

The incremental total effective dose equivalent for radionuclides for an industrial land-use 
setting for SWMU 61A is 2.1 millirems per year (mrem/yr), which is significantly less than the 
recommended dose limit of 15 mrem/yr found in EPA's OSWER Directive No. 9200.4-18 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 for radionuclides is 2.45E-5 for an 
industrial land-use scenario, which is much less than risk values calculated from naturally 
occurring radiation and from intakes considered background concentration values. 

AlJ7·98IWPISNL:R44()().8.DOC 8-108 301462.208.01 09104/98 2:59 PM 



_ The residential land-use scenarios for this site are provided only for comparison in the Risk 
Screening Assessment Report (Annex 8-0). The report concludes that SWMU 61A does not 
have potential to affect human health under an industrial land-use scenario. 

-

-

8.6.2.2 Ecological 

An ecological screening assessment that corresponds with the screening procedures in the 
EPA's Ecological Risk Assessment Guidance for Superfund (EPA 1997) was performed as set 
forth by the NMEO Risk-Based Decision Tree (NMEO March 1998). An early step in the 
evaluation is comparing eoe concentrations and identifying potentially bioaccumulative 
constituents (see Annex 8-0, Sections III, VI, V11.2, and VI1.3). 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 Ecological 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 14, 15, 16, and 17 of Annex 8-0 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 unity were originally predicted; however, 
closer examination of the exposure assumptions revealed an overestimation of risk attributable 
primarily to exposure concentration (maximum eoe concentration was used in the 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. 

8.6.3 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

8.6.3.1 Human Health 

Based upon the fact that human health results of the screening assessment summarized in 
Section 8.6.2.1 indicate that SWMU 61 A 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 61A. 

8.6.3.2 Ecological 

Based upon the fact that ecological results of the screening assessment summarized in 
Section 8.6.2.2 indicate that SWMU 61A has low ecological risk, a baseline ecological risk 
assessment is not required for SWMU 61A. 

8.6.4 Other Applicable Assessments 

No other applicable assessments have been conducted at SWMU 61A. 
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8.7 No Further Action Proposal 

8.7.1 Rationale 

Based upon field investigation data and the human health risk assessment analysis, an NFA 
is being recommended for SWMU 61A for the following reason: No COCs (metals and 
radionuclides) were present in concentrations considered hazardous to human health for an 
industrial land-use scenario. 

8.7.2 Criterion 

Based upon the evidence provided above, SWMU 61A is proposed for an NFA decision in 
conformance with Criterion 5 (NMED March 1998), which states that "The SWMUlAOC 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." 
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ANNEX8-A 
Scoping Sampling Analytical Result Summaries 



ER Sample 10: 

Sample Location: 
Sample Oepth: 

Medium: 
Volatile Organics (RRm) 
Field Screening Results (PIO) 

Volatile Organics (u~g) 
(EPA Method 8240)" 

Total Petroleum Hlldrocarbons mRm} 
(Immunoassay) 

Semivolatile Organics (ua/ka) 
(EPA Method 8270)" 

EXRloslves (mglkg) 
(EPA Method 8330)" 
TNT 
ROX 
HMX 
PETN 
NG 

Metals (mgllm} 
(Modified EPA Method 6010)" 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Summary of Soil Sampling Results at ER Site 61A 
vae Field Screening, TPH, Explosives, and Metals 

June 16, 1995 

61A-GR-001-0-S 61 A-GR-002-0-S 61 A-GR-002-0-S0 
RadAnomaly RadAnomaly Rad Anomaly 
Near Site 9 Near Site 9 Near Site 9 

0-6" 0-6" 0-6" 
Soil Soil Soil 

0 0 0 

NA NA NA 

NO NO NO 

NA NA NA 

NO NO NO 
10 NO NO 
2 NO NO 

NO NO NO 
NO NO NO 

NO NO NO 
70 36J 69 
NO NO NO 
NO NO NO 
NO NO NO 
66 170 160 
NO NO NO 
NO NO NO 
NO NO NO 

aEPA November 1986. NO = None detected. mg/kg = milligram(s) per kilogram. 
NA = Not analyzed. J = Estimated value less than quantitation limit. j.lg/kg = microgram(s) per kilogram. 

61 A-GR-003-0-S 61 A-GR-004-0-S 
Oebris Mound NW of Random Grid Area 

Concrete Blocks 
0-6" 0-6" 
Soil Soil 

0 0 

NA NA 

NO NO 

NA NA 

NO NO 
NO NO 
NO NO 
NO 1 
NO NO 

NO NO 
150 47 
NO NO 
NO NO 
16 J NO 
NO 27 
NO NO 
80J NO 
NO NO 

TPH = total petroleum hydrocarbons. 
VOCs = volatile organic compounds. 



ER Sample 10: 

Sample Location: 
Sample Oepth: 

Medium: 
Volatile Organics (~~m) 
Field Screening Results (PIO) 

Volatile Organics (ualka) 
(EPA Method 8240)8 

Total Petroleum H~rocarbons (~~m) 
(Immunoassay) 

Semlvolatile Organics (ualka) 
(EPA Method 8270)8 

Ex~losives (malka) 
(EPA Method 8330)8 

TNT 
ROX 
HMX 
PETN 
NG 
Metals (malka) 
(Modified EPA Method 6010)" 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NO = None detected. 

Summary of Soil Sampling Results at ER Site 61 A 
vae Field Screening, TPH, Explosives, and Metals 

June 16, 1995 

61 A-GR-005-0-S 61A-GR-006-0-S 61 A-GR-007 -O-S 
Random Grid Area Random Grid Area Random Grid Area 

0-6" 0-6" 0-6" 
Soil Soil Soil 

0 0 0 

NA NA NA 

NO NO NO 

NA NA NA 

NO NO NO 
NO NO NO 
17 13 NO 
6 2 NO 

NO NO NO 

NO NO NO 
35J 67 41 
NO NO NO 
NO NO NO 
NO NO NO 
62 360 21 J 
NO NO NO 
NO NO NO 
NO NO NO 

"EPA November 1986. 
NA = Not analyzed. J = Estimated value less than quantitation limit. 

mg/kg = milligram(s) per kilogram. 
Ilg/kg = microgram(s) per kilogram. 

61 A-GR-008-0-S 61A-GR-009-0-S 
Random Grid Area Random Grid Area 

0-6" 0.6" 
Soil Soil 

0 0 

NA NA 

NO NO 

NA NA 

NO NO 
NO NO 
12 NO 
NO NO 
NO NO 

NO NO 
44 76 
NO NO 
NO NO 
NO 16 J 
83 25J 
1.1 NO 
NO 41 J 
NO NO 

TPH = total petroleum hydrocarbons. 
VOCs = volatile organic compounds. 
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ER Sample ID: 

Sample Location: 
Sample Depth: 

Medium: 
Radioactlvl~ (cRm} 
Field Screening Results (a) 

Beta-Gamma (ASP-l/HP260) I 
Radlonuclldes (RCV9} 
(Gamma Spectrometry) 

Uranium-238 
Thorium-234 
Uranium-234 
Radium-226 
Lead-214 
Bismuth-214 
Lead-210 

Thorium-232 
Radium-228 
Actinium-228 
Thorium-228 
Radium-224 
Lead-212 
Bismuth-212 
Thallium-208 

Uranium-235 

Cesium-137 
Potassium-40 

cpm = counts per minute 

Summary of Soil Sampling at ER Site 61A 
Radioactivity Field Screening and Radionuclides 

June 16, 1995 

61A-GR-001-0-S .. 61 A-GR-002-0-S 61A-GR-002-0-SD 
RadAnomaly RadAnomaly RadAnomaly 
Near Site 9 Near Site 9 Near Site 9 

0-6" 0-6" 0-6" 
Soil Soil Soil 

80 80 80 

27.6 32.4 51.9 
25.9 29.5 53.2 
ND 43.3 69 
10 14.1 23.4 

0.639 0.582 0.767 
0.528 0.48 0.473 

ND ND ND 

0.787 0.771 0.974 
0.876 0.882 1.06 
1.08 0.895 ND 

0.583 0.689 ND 
1.77 1.52 1.91 

0.865 0.911 0.964 
0.999 0.804 ND 
0.777 0.76 0.695 

ND 0.887 1.11 

0.141 0.216 0.408 
22.8 21 23.2 

ND = None detected above the minimum detectable activity 
pCi/g = picocuries per gram 

61 A-GR-003-0-S 61 A-GR-004-0-S 
Debris Mound NW Random Grid Area 
of Concrete Blocks 

0-6" 0-6" 
Soil Soil 

80 80 

ND ND 
0.994 ND 

ND ND 
1.41 0.858 
0.56 0.57 
0.502 0.466 

ND ND 

0.677 0.657 
0.739 0.687 
0.737 ND 

ND ND 
1.53 1.6 

0.771 0.805 
1.11 0.696 

0.665 0.697 

ND ND 

0.149 0.221 
19.5 17.5 



ER Sample 10: 

Sample Location: 
Sample Oepth: 

Medium: 
Radioactivity (c~m) 
Field Screening Results (a) 

Beta-Gamma (ASP-1IHP260) 

Radionuclides {Rel/g} 
(Gamma Spectrometry) 

Uranium-238 
Thorium-234 

Uranium-234 
Radium-226 
Lead-214 
Bismuth-214 
Lead-210 

Thorium-232 

Radium-228 
Actinium-228 
Thorium-228 

Radium-224 
Lead-212 
Bismuth-212 
Thallium-208 

Uranium-235 

Cesium-137 
Potassium-40 

cpm = counts per minute 

Summary of Soil Sampling at ER Site 61A 
Radioactivity Field Screening and Radionuclides 

June 16, 1995 

61 A-GR-005-0-S 61A-GR-006-0-S 61A-GR-007-0-S 
Random Grid Area Random Grid Area Random Grid Area 

0-6" 0-6" O~6" 

Soil Soil Soil 

80 80 80 

NO NO NO 

NO NO NO 

NO NO NO 
1_3 1.74 1.43 

0.455 0.629 0.622 

0.392 0.533 0.579 
NO NO NO 

0.722 0.53 0.638 

0.681 0.945 0.865 

0.793 1.02 0.924 

NO 0.829 0.713 

1.7 1.66 1.52 

0.653 0.891 0.821 

0.724 0.998 1.25 
0.683 0.738 0.683 

NO NO NO 

0_209 0.376 0.296 

23.1 20.2 21.2 

NO = None detected above the minimum detectable activity 
pCi/g = picocuries per gram 

61A-GR-008-0-S 61A-GR-009-0-S 
Random Grid Area Random Grid Area 

0-6" 0-6" 
Soil Soil 

80 80 

NO NO 
NO NO 
NO NO 

0.625 0.627 
0.649 0.661 
0.573 0.562 

NO NO 

0.857 0.94 

0.868 0.827 

NO NO 
0.908 0.736 
1.98 NO 

0.858 0.834 

0.995 0.998 
0.768 0.718 

NO NO 

0.599 0.249 
22.1 22.1 
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ANNEX 8-B 
Gamma Spectroscopy Results 
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GENERAL ENGINEERING LABORATORIES 
Meeting loday 's needs wirh a lIuion/or tomorrow. 

Cllent: Sandia National Laboratories 
MS-0854 
PO Box 5800 

Contact: 
Albuquerque, New Mexico 87185-0854 
Mr. Doug Salmi 

Project Description: RFP #AJ2480A 

cc: SNLS00396 

SamplelD 
LablD 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Quallfier Result 

"·oiIologic::ll. 
milia PHI. • 43 ittms 

Accuracy, Actinium-228 0.202 
Accuracy, Americium-241 0.0648 
Accuracy, Cerium·l44 0.0931 
Accuracy, Cesium·l34 0.0164 
Accuracy, Cesium-137 0.0861 
Accuracy, Chromium-51 0.224 
Accuracy, Cobalt-60 0.0)94 
Accuracy, Iron-59 0.OS31 
Accuracy, Lead-212 0.136 
Accuracy, Lead·214 0.143 
Accuracy, Potassium-40 2.53 
Accuracy, Radium-226 0.142 
Accuracy, Radium-228 0.202 
Accuracy, Ruthenium· 1 03 0.0243 
Accuracy, Ruthenium-I 06 0.151 

. Accuracy, lboriwn-231 0.1.55 
Accuracy, Thoriwn-232 0.132 
Accuracy, Thorium.2J4 1.07 
Accuracy, Uraniwn-235 0.0948 
ACCUracy, Uranium-238 1.07 
Accuracy, Ynrium-88 0.0147 
Accuracy. Zirconiwn-95 0.0384 
Actinium-228 1.11 
Americium-241 U -0.00562 

ium-l44 U 0.0276 
.....sium·l34 U 0.00200 
Cesium· 137 0.422 

Repol1 Date: February 27, 1997 

: 032523-010 CCI'A 61A·GR·094-D 
: 9702008-61 
: SOn. 
: 01128197 
: 02101197 
: Routine 
: Client 

DL 

+1-0.202 0.0401 
+1-0.0648 0.0292 
+1-0.0931 0.0482 
+1-0.0164 0.00815 
+1-0.0861 '0.00882 

RL Units 

pCzlg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 

0.106 pCilg 
0.103 pCilg 
0.162 pCilg 

0.0258 pCilg 
0.0325 pCilg 

Pagelof3 

DF Analyst Date TIme Batch M 

SCM 02123/97 1659 97683 1 

1.0 
1.0 
1.0 
1.0 1134 
\.0 

PO Box 30712- Charleston, SC 29417 - 2040 Savage Road - 29407 

(803) 556-8171- Fax (803) 766-1178 
"9702ooR.61" 



Client: 

Contact: 
Project Description: 

cc: SNLS00396 

GENERAL ENGINEERING LABORATORIES 
Meeting loday's needs with a vision for tomorrow. 

Sandia National Laboratories 
MS-0854 
PO Box 5800 
Albuquerque. New Mexico 87185-0854 
Mr. DOug Salmi 
RFP #AJ2480A 

Report Date: February 27. 1997 . Page 20C3 

Sample 10 : 032523-010 CerA 6IA-GR-094-D 

Parameter 

Chromium-51 
Cobalt-60 
Iron-59 
Lead-212 
Lead-214 
Potassium-40 
"adium-226 

.dium-U8 
Ruthenium- I 03 
Ruthenium-I06 
Thorium-23 I 
Thorium-232 
Thorium-234 
Uranium-235 
Uranium-238 
Zirconium-95 

M .. Method 

MI 

Quallller 

U 
U 
U 

U 
U 
U 

GEL Laboratory CerUDClUoDS 

·9702008-61 • 

Result 

0.0278 
0.00674 
0.0137 

0.910 
0.817 
21.7 

0.672 
1.11 

-0.0235 
0.0371 

0.00 
. 0.887 

1.23 
0.116 

1.23 
0.0181 

DL RL Unlts 

+1- 0.224 0.114 0.378 pCi/g 
+1- 0.0194 0.00898 0.0362 pCi/g 
+1- 0.0531 0.0222 0.0934 pCi/g 

+1- 0.136 0.0166 0.0435 pCi/g 
-+1- 0.143 0.0164 0.0521 pCilg 

+1- 2.53 0.137 . 0.247 pCilg 
-+1- 0.142 0.0202 0.0534 pCilg 
+1- 0.202 0.0401 0.106 pCi/g 

-+1- 0.0243 0.0111 0.0403 pCilg 
+1- 0.151 0.0883 0.272 pClfg 
-+1- 0.155 0.0400 0.166 pCi/g 
+1- 0.132 0.0162 0.0424 pCi/g 
-+1-1.07 0.295 0.930 pCilg 

-+1- 0.0948 0.0521 0.165 pCilg 
-+1- 1.07 0.295 0.930 pCilg 

-+1- 0.0384 0.0165 0.0694 pClfg 

Method-DescriptioD 

HASL300 

EPI Laboratory CertiDClUoDS 

DF Analyst Date Time Batch M 

1.0 
1.0 SCM 02123197 1659 97683 I 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1135 
PO Box 30712 - Charleston. SC 29417 - 2040 Sa~age Road - 29407 

(803) 556-8171- Fax (803) 766-1178 

C ... Prin,ed on recvcled Dnl'W"f 
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GENERAL ENGINEERING LABORATORIES 
Meering loday's needs \dth a ""isionfor romorrow, 

Client: 

Contact: 
Project Description: 

Sandia Nationall.aboralories 
MS-OS54 
PO Box 5S00 
AlbuqUerque. New Mexico 87185-0854 
Mr. Doug Salmi 
RFP #AJ2480A 

ce: SNLS00396 Report Date: February 27. 1997 . 

Parameter 

Racliologic:d 
:mnuz PHA. - 43 iWfU 

Accuney. Actinium-228 

. SamplelD 
LabID 
Mattix 
Date CaUceIed 
Date Received 
Priority 
Collector 

Quallfler Result 

0.215 
Accuncy. Americium-241 0.0704 
Accuney. Cerium-l44 0.0919 
Accuncy. Cesium-l34 0.0186 
Accuncy. Cesium-137 0.0613 
Accuncy. Chromium-51 0.233 
Accuney. Cobalt-60 0.0219 
Accuney. Iron-59 0.0665 
Accuney. Lead-212 0.134 
Accuncy. Lead·214 0.135 
Accuney. Potassi~ 2.S9 
Accuney. R2dium·226 0.121 
Accuncy. R2dium·228 0.215 
Accuncy. Ruthenium.103 0.0255 
Accuncy. Ruthenium. I 06 0.183 
Accuncy. Thorium.Dl 0.192 
Accuracy. Thorium·D2 0.130 
Accuncy. Thorium·234 1.09 
Accuracy. Uranium-DS 0.0914 
Accuney. Uranium·D8 1.09 
Accuracy. Yttrium·88 0.0148 
Accuracy. Zirconium·95 0.0411 
Actinium-228 0.968 
Americium·241 0.0373 
-'riurn-l44 U -0.00608 

..sium·134 U -0.00730 
Cesium· 137 0.271 

: 032S31-015 CerA 61A-GR-098-D 
: 9102008-62 
: SOIL 
: 01128197 
: 02101197 
: Routine 
: Client 

+/- 0.215 
+/-0.0704 
+/·0.0919 

DL 

0.0420 
0.0308 
0.0506 

+/·0.0186 0.00839 
+/·0.0613 • 0.00910 

RL Unlts 

pCilg 
pCilg 
pCilg 
pCi/g 
pCilg 
pCilg 
pCilg 
pCilg 
pCilg 
pCi/g 
pCilg 
pCilg 
pCi/g 
pCi/g 
pCi/g 
pCilg 
pCi/g 
pCilg 
pCilg 
pCi/g 
pCilg 
pCilg 

0.110 pCilg 
0.109 pCi/g 
0.161 pCi/g 

0.0274 pCi/g 
0.0315 pCi/g 

Page 10D 

DF ADalyst Date TIme Batch M 

SCM 02123/97 1700 97683 I 

1.0 
1.0 
1.0 
1.0 1:37 1.0 

PO Box 30712. Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171· Fax (803) 766-1178 

o Printed on recycled DabCr. 
·9702008·62· 



GENERAL ENGINEERING LABORATORIES 
Meeting today's n.eeds with a \-'isionfor tomorrow. 

Client: Sandia National Laboratories 
MS-0854 
PO Box 5800 
Albuquerque, New Mexico 87185-0854 

Contact: Mr. Doug Salmi 
Projcct Description: RFP #AJ2480A 

ce: SNLS00396 Report Dale: February 27, 1997 Page 2 of 3 

SampieID : 032531'()15 CerA 6IA-GR-098-D 

Parameter QWIllfier 

Chromium-5 I U 
Cobalt-60 U 
Iron-59 U 
Lead-212 
Lcad-214 
Potassium-40 
IUdium-226 
lUdium-228 
Ruthenium-I03 U 
Ruthenium-I06 U 
Thorium-231 U 
ThOOum-232 
Thorium-234 
Uranium-235 U 
Uranium-238 
Zirconium-95 

M .. Method 

MI 

GEL Laboratory Certifications 

·9702008-62· 

Result 

0.0837 
-0.0115 
-0.0400 

0.975 
0.827 
24.8 

0.700 
0.968 

.().00307 
0.0503 

0.00 
0.950 

1.43 
0.0257 

1.43 
0.0495 

DL RL Units 

+/- 0.233 0.121 0.398 pCilg 
+/- 0.0219 0.00962 0.0367 pOIg 
+/- 0.0665 0.0235 0.0957 pCilg 
+/- 0.134 0.0178 0.0492 pCilg 
+/- 0.135 0.0173 0.0569 pCilg 
+/- 2.59 0.146 0.285 pOIg 

+/- 0.121 0.0209 0.0539 pOIg 
+/- 0.215 0.0420 0.110 pCilg 

+/- 0.0255 0.0114 0.0393 pCilg 
+/- 0.183 0.0909 0.286 pCilg 
+/- 0.192 0.0427 0.174 pCilg 
+/- 0.13 0.0174 0.0475 pOIg 
+/- 1.09 0.307 0.867 pOls 

+/- 0.0914 0.0551 0.161 pOls 
+/-1.09 0.307 0.867 pCilg 

+/-0.0411 0.0171 0.0757 pCilg 

Method-DescrIption 

HASL300 

EPI Laboratory Certifications 

DF Analyst Date TIme Batch M 

1.0 
1.0 SCM 02123/97 1700 97683 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1~38 

PO Box 30712. Charleston. SC 29417 • 2040 Savage Road· 29407 

(803) 556-8171. Fax (803) 766-1178 

~ Prince<! on ....... ,. I .. ~ ~ ~ ~ .>p 



GENERAL ENGINEERING LABORATORIES 
kleelil1g loday's needs ~dlh a vision for tomorrow. 

Client: 

Contact: 
Project Description: 

cc: SNLS00396 

Sandia National Laboratories 
MS.0854 
PO Box 5800 
Albuquerque. New Mexico 87185·0854 
Mr. Doug Salmi 
RFP IIAJ2480A 

Report Date: February 28. 1997 

SamplelD 
Lab ID 
Matrix 

: 032536-009 CCTA 6IA·GR·000-EB 
: 9702008·72 

Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Radiological . 
'l1MID PHA • 43 il~lf\J 

.ccuracy, Actinium·228 7.12 
Accuracy. Americium·241 9.27 
Accuracy. Cerium·l44 26.0 
Accuracy. Cesium· 134 1.83 
Accuracy. Cesium·137 1.84 
Accuracy, Chromium·51 28.1 
Accuracy, Cobalt·60 1.79 
Accuracy, Iron·59 4.68 
Accuracy, Lead·212 5.32 
ACCUracy, Lead·214 4.19 
Accuracy, PotaSsium-40 21.2 
Accuracy, Radium·226 4.91 
Accuracy, Radium·228 7.12 
Accur:lCY. Ruthenium· 1 03 2.72 
Accuracy, Ruthenium· I 06 17.0 
Accuracy. Thorium·231 10.5 
Accuracy. Thorium·232 5.J8 
Accuracy. Thorium.234 104 
Accuracy. Uranium.235 26.7 
Accur:ICY. Ur:lnium·238 104 
Accuracy, Yttrium·88 2.91 
Accur:lcy. Zirconium·95 3.97 
AClinium·228 U 6.62 
Americium·241 U 1.94 
Cerium· 144 U 0.00 

;ium·\34 U -0.490 
\..esium·137 U ·0.931 

: AQUEOUS 
: 01/28197 
: 02101197 
: Routine 
: Client 

DL RL Units 

pCiIL 
pCiIL 
pCiIL 
pCiIL 

. pCiIL 

pCiJL 
pCiIL 
pCiJL 
pCiIL 
pCiIL 
pCiIL 
pCiIL 
pCill. 
pCiIL. 
pCu'L 
pCUL 
pCUL 
pCUL 
pCUL 
pCiJL 
pCiIL 
pCUL 

+/·7.12 6.83 14.3 pCUL 
+/· 9.27 8.50 17.0 pCUL 

+/·26 11.3 21.9 pCiIL 
+/. 1.83 1.64 3.26 pCUL 
+/. 1.84 1.81 3.19 pCUL 

Page lof3 

DF Analyst Date Time Batch M 

1.0 
1.0 
1.0 
1.0 
1.0 

SCM 02124197 1646 98015 1 

PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 IIII~ I~IIII~ ml ~~ ~~ I~~ II~ ~mlllill ~llllu 
(803) 556-8171 • Fax (803) 766-1178 
~ Prinled on fP.Mo ........ .. ~_ 
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Client: 

Comact: 
Project Description: 

cc: SNLS00396 

GENERAL ENGINEERING LABORATORIES 
MeeTjng today 's Heeds with a vision for lomorro\t.: 

Sandia National Laboratories 

MS·0854 
PO Box 5800 
Albuquerque, Now Mexico 87185·0854 
Mr. Doug Salmi 
RFP #AJ2480A 

Report Date: February 28, 1997 Page 2 of 3 

Sample ill : 032536·009 CCTA 6IA·GR·()()()'EB 

Parameter Qualifier Result DL RL Units DF Analyst Date TIme Batch M 

Chromium·5 1 U .6.57 +/·28.1 22.9 47.6 pCi/L 1.0 

Cobalt·60 U ·0.147 +/. 1.79 UO 3.45 pCi/L 1.0 SCM 02124/97 1646 98015 I 

Iron·59 U ·2.61 +/·4.68 4.38 .7.79 pCi/L 1'.0 

Lead·212 'U \.61 +/·5.32 3.07 .6.63 pCi/L 1.0 

Lcad·2 14 4.81 +/·4.19 3.75 7.80 pCi/L 1.0 

Potassium-40 30.1 +/·21.2 17.0 47.1 pCi/L 1.0 
Radium·226 U 0.715 +/- 4.91 3.44 7.88 pCi/L 1.0 

1ium-228 U 6.62 +/·7.12 6.83 14.3 pCi/L \.0 

.thenium·I03 U ·0.351 +/·2.72 2.71 4.95 pCi/L 1.0 

Ruthenium· 106 U ·0.982 +/· 17 12.7 31.1 pCi/L 1.0 

Thorium·23I U ·3.20 +/. 10.5 8.70 17.7 pCi/L 1.0 

Thorium·232 U 1.57 +/·5.18 2.98 6.44 pCi/L 1.0 
Thorium·234 U 52.1 +/- 104 75.8 133 pCi/L 1.0 
Uranium·235 U 3.14 +/·26.7 11.5 23.9 pCi/L 1.0 
Uranium·238 U 52.1 +/. 104 75.8 133 pCi/L 1.0 
Zirconium-95 U .0.328 +/·3.97 3.73 7.25 pCi/L 1.0 

M=Method Method·Description 

MI EPI A-OI3 

GEL Laboratory Certifications EPI Laboratory Certifications 

PO Box 30712. Charleston, SC 29417 • 2040 Savage Road· 29407 

·9702008·72" 
(803) 556-8171 • Fax (803) 766-1178 



PAGE ~OF~ 

AR/COC- [~~ .o.J? r2 9 -~ · .~. · .. 
ANALYSIS REQUEST AND CHAIN OF CUSTODY Internal lab 

Blitch No 700f?.7 
•• "" . • , N · U;··'" 

Dept. No./Mail Stop: /,"0~ /,.lflff> 
ProjectiTask Manager: AA-f I ( ..... 1.E'n<:4t 

. ' , ... Dala Samples Shlpped:_~ ____ _ _ _ _ 
Carrier/Waybm No.: _________ _ Contlact N:'~.:~ - ~~~~I~~;:'T~~T~~r~~r~-~ _ - I Parameter & Method Requested 

Case No 

SMO Authori" .. Nt \:J I Q r /G.-Project Name:C~.Coo,~"".-r~~ 40111 
Record Center Code: 8l/ 'J~'f . . '-III. . fM-r 
.. Logbook ReI No: 01 ~ f 

Service Order No .: .g~J'{. 2.O"IAt>. _ __ .. 
Location Tech Area _--,N~/":..:.... ___ _ , 
Building 

Sample No .. Fraction 

Room 

ER Sample 10 or 
Sample Location Detail 

Lab Contact: . F8tIJ~ ]:t;J11J}J~tlEt _ 
Lab Destination: . 1'11>'" .. Bill 10: Sandia Nati.., .. lahoral"ies 

SMO ContactlPhone: .~ ~I ~l(f-31rz> SlW1ier Services Oepllftment 

SendRe orttoSMO __ ~_~ 

.t .; 

P.O. 8 .. 5800 MS 0154 .~ 
AI"",,,",que. NM 87185·0154 ~ 

Reference LOV (available at SMO) V' 

'" c .5 'c 
c ~ .s. D. 

c8 OJ 
C 

2 
S 
iii 
a: 
w 

Datemme 
Collected 

Container 

Sample Type Wolum' Matrix ... 

f 
\ 

c 
o I" . .,,, 

'CL u Q 

Preser- E ~ ~ 
vative ~ <3 ~ 

., 
e.., 
ED. 
CD> 
fill-

~ D 0 , I ~:,r::GI(2.-fY'I'; -J) t<JJA 

~ ODS' ~~: ~t'tlt -D1~ -D -D.~l O-o.s' 

It~ 

I--

Lab 
Sampl· 

10 

, tt~.l;) ,'. 
h.-.' .• •. f · 

-I--+-I·--II--+-+--+-f-I-'-~ .. ...:.. 

, . 

WHITE - To Accompany Sam~les. BLUE- To Accompany Samples. YELLOW- SMO Suspense Copy PINK· Field Copy 
laboratory Copy Return to SMO 



ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE ~OF~ 

SF 200 I·COD (9·94) AR/COC-! 
ell. , 

I 

'700/31 

Projeci N ame: C61r,(Q~fG;.f t'$t': A«EA lal A AA. .. J --;)A .. " .. - "I Case No.: _ ilt3'i . t.O~I~p ProjeclfTaskManager: _ r.{_f!' __ .. - j I ~ 
'" Tech Area N{!r Reference LOV lavanable at SMO) 

... ~ .; '--

~(A /JIlt c 2 Container c 
Building Room 'c .E • ·goa .. -c i> iii 1- _. e- uo ii. 

~ 
Lab 

ER Sample 10 or !~ Detemme Preser- .!!i> 
Sample No. - Fraction a: M~iri;;- Type ~/_I .. _. 

~8~ ~~ 
Samp 

Sample Location Detail .... Collected vative 1111- 10 
Itd!"A- I.·." .• ..,. 

:;7 I 't :, I? IZ- IIo'H II-Z"-<ft 1!Ii"~ 

, It' I~ It 15 1-; It 1-. 10 II ' C.C.~i~ II I ~IA -M'b-D-D.S-$ IO-DS I",~ I,-~ ISU'Q ~ f ~..t. "OL r-. ISA 'I.. I~~ 
· ID 17 I~ I? I~ 10 10 11 I t::~ft -DIl'l -1' WI< 

,~I 
It. 1:- I~ 'l{ 

· I t: I~ It. 15 I~ III , ;- 10 10 I~ I W -ill. .".. - ,.., , 10-M' 1t;"1~ , 'I.. 

· 1£ 17 It. 1'5 I? I" 1..- ID II Iq I ttO\ - I.. N. ,,"" 
'J tJ/A II , /DI:I._I r':PJ ~ , , . , )( &- ' ~ l~:', 

flM l!-

· 10 17 111 I~ I~ It- I- II? ~ I "c.~:. _rY':. ~_"._ ID.o.,... ... I~~ ... ... \. .... ... Iro X I~ I-

,,, 
I-

, -
1- ~~ 
1- I'M~~i 
1- !~~' 
1- I s sit~f 
1- I :!~t!},t , 
1- I~~JW' 
1- l !i~li!ie 
1- 11 4'~t\'1! 
1- li&~.' 

Abnormal Coi'll:lIl:lonii on ReceljJt; ' :::' , ?;:~;;~;~~;;' .£;;',/, ~;.;:l ;I.'~": :tXrft';';i;: t~l~~ ' ~ " '''!!'!!iJ~:,~'''> '' . · . -.' !:: :::;~" " 'J!~!, . . ' : ' , •. . ~ ~ '1',,:. {' , ' . • . 1. . , '" ,: "" PI :':;"" ,; ,' l:tiJ';i ' aT1, ,.' ':~. ~ ;:t,r ' F " r ~ ~; 
" 

.,'.: ' ,' .;. ~ ' '''i' , .' ,.' ., ' ~t"" . ",. , .. '; ' :1:1 "'er )-;.t S\:~tJ.I1;j' tJ ~t';L ' ~~i;Ji;i~fr;~;,:~, . ' i .::.: "i:!".: ,,·;':' " , ';:/f ;' ·i ~ f ;" ': :~ .' ~., ,, ; j, ! }:,~ i! i)~,~}~; , ,:.<,:, ; ;: ,~,!':ii" , ' ''T:-i;: .j~~>::;~}: ,:, ~~>, , ;~ ' tlnhlol • . 
" 

. ' 0; , " . _. 
WHITe - To Accompany Samples, BLUE- To Accompany Samples, YELl" SMO Suspense Copy 

Laboralory Copy Return to SMO 
PINK- Freid Copy 



" .; 
:.: 

Organization: 

ProJect, Location: 

Phone: 

; i Date Results Needed: 

Suspect Isotopes: 

Other Information: 

Ms./ 18"LE'n£lt 
It,,@,:' 

cc 1"" -G.4e ""Ie 
tff If - VI '1'1 

U, 111 

RelinqUished by J"-q"",1tt Date 

Relinquished by Date 

Relinquished by Date 
Relinquished by Date 

Diagnostics 

Hazards/Special Instructions: 

(Z~A7~ M- ca :Il t>"rztJ II ~1Z:'i 

r::A-'1- ~t:wl-n -(0 ~1t'4 ~1Ul 
M Z.f,11 - 2{" ~ 

A.JP CAt.t.. I¥r z.~lf~'Z.lo" 

r":"'1u~",,~,U Analysis . 

1-2.~ -'i1 Time O'il:;-

Time 
Time Received by 

Time Received by 

Sample Analysis Request ForrY' 
Page 1-

Date /-ff-1'7 TIme #CZ/:f 
Date Time 

Dale Time 

Date TIme 



. : 

' . . Project Location: 

Phone: 

: Date Results Needed: 

Suspect Isotopes: 

Other Infonnatlon: 

cc.rA -~k. f.lA 

'28'1 - Z~ 1-'1 

l),1"h 

. . 
Hazards/Special instructions: 

. ' ~--------~~----+-------4-----~~--------------~ 

" 

Relinquished by ~~ C;,(>-Date (_ -t. .. -'7:' Time 
Relinquished by Date Time 

; .Relinquished by Date Time Received by 

f Relinquished by Date Time Received by 

Sample Analysis Request Form 
Page of...!:::.-

~ 

Dale / .. e.;'-f'Z Time 4Y~ 
I 

Date Time 
Date Time 
Date ~ 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 1-29-97 12:43:54 PM * 
************************************************************************* 

: Analyzed by: \:-,.i1..J ISh I q 7 Reviewed by: ~ / 1:, 0 f ' : 
* * * * * * * * * ** * * * ri~-* *1*" *(*T * * * * * * * ** * * * * * * ** * * * * * * ** * * * * ... *** *.( ** * * ** * * * * 
Customer : AAS/PAVLETICH (6685) 
Customer Sample ID 032523-013 
Lab Sample ID 70013701 

SOLID sAMPLINf:OI1. Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
843.000 

1-28-97 
1-29-97 

LAB02 
6000 / 

1~~~:00 AM ~~7101J\' 
10:54:07 AM 'V 0N/ v 

6003 seconds '-r 
Comments: 
************************************************************************* 

Nuclide 
Name 

U-238 
TH-234 
RA-226 
PB-214 
BI-214 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

Activity 
(pCi/gram) 

Not Detected 
8.68E-Ol 
9.S7E-Ol 
4.12E-Ol 
4.12E-Ol 

5.34E-Ol 
6.24E-Ol 
6.18E-0l 
S.05E-01 
5.43E-01 
5.74E-01 
6.14E-01 
5.29E-01 

1.Z!9B 91 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

4.08E-Ol 
S.70E-Ol 
7.80E-02 
8.75E-02 

2.65E-Ol 
2.02E-01 
1. 69E- 01 
4.45E-Ol 
1. 87E- 01 
1. OOE- 01 
S.98E-01 
3.S4E-01 

MDA 
(pCi/gram) 

2.76E+00 
4.63E-Ol 
4.71E-01 
3.57E-02 
3.97E-02 

1. 15E- 01 
1.19E- 01 
S.82E-02 
3.59E-01 
6.43E-02 
3.13E-02 
2.32E-01 
S.16E-02 

J. ~:;lE 01 
2.21E+00 
1.13E+OO 
2.89E-01 
1. 59E- 01 
3.l1E-01 
7.2SE-01 
1.09E+01 

AM-241 Not Detected --------- 4.48E-Ol ?,;; 
PU-239 Not Detected --------- 3.62E+02. I~-I . / 
NP-237------~3~.~Z!~9~B~9~1----~1~.~3~7~B-9~1~-------2.20E-Ol;V~~1 170 ~7 
PA-233 Not Detected --------- 4.68E-02 
TH-229 Not Detected --------- 2.26E-01 



[Summary Report] - Sample 1D: : 70013701 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-l33 
BE-7 
CD-109 
CD-1ls 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-sl 
CS-134 
CS-l37 
EU-ls2 
EU-ls4 
EU-lss 
FE-59 
GD-1s3 
HG-203 
1-l3l 
1R-192 
K-40 
MN-s2 
MN-s4 
MO-99 
NA-22 
NA-24 
NB-9s 
ND-147 
N1-s7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SR-8s 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-6s 
ZR-9s 

Activity 
(pCi!gram) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.67E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. 43E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

5.711; Q;;! 
Not Detected 
Not Detected 
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 

3.97E-02 

2.07E+OO 

MDA 
(pCi!gram) 

3.20E-02 
3.88E-02 
4.60E-02 
2.04E-01 
7.s7E-01 
7.98E-02 
2.4sE-02 
4.39E-02 
1. 93E-Ol 
1.98E-02 
2.64E-02 
2.47E-02 
2.92E-02 
1.86E-01 
3.8sE-02 
1.9sE-02 
2.02E-Ol 
1.4sE-01 
1.l6E-Ol 
s.94E-02 
9.18E-02 
2.31E-02 
2.44E-02 
2.23E-02 
1. 87E- 01 
2.75E-02 
1.slE-02 
2.86E-01 
3.24E-02 
1.3sE-01 
1. 77E- 01 
1. 7sE-01 .vI J I 1"1 
3 . 84E - 02 ~pI.;.~ .'7:# I Sr. 
2.25E-02 
2.22E-Ol 
4.4sE-02 
2.s7E-02 
6.9BE-02 
3.05E-02 
1.19E- 01 
4.68E-01 
1.31E+OO 
1.B2E-01 
1. 60E-01 
2.03E-02 
7.6sE-02 
4.B1E-02 



.. -...... ,. 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [S81 Laboratory] * 
* 1-29-97 2:35:42 PM * 
************************************************************************* 

* ~.v1 j L L * * Analyzed by: \)':--+::1' I I ~() C{ Revi ewed by: I 7 (J 17 * ***************~*********1*1**********************~.* ******* *** ****** 
Customer : AAS/PAVLETICH (6685) *~**** 
Customer Sample ID 032524-005 . 
Lab Sample ID 70013702 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
796.000 

1-28-97 
1-29-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
2:15:00 PM 

12:46:39 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 2.80E+00 
TH-234 S.24E-01 3.97E-01 4.34E-01 
RA-226 1.14E+00 5.36E-01 4.36E-01 
PB-214 4.26E-01 8.61E-02 3.65E-02 
BI-214 Not Detected --------- 3.72E-02 

TH-232 5.63E-01 2.91E-01 1.13E- 01 
RA-228 5.61E-01 2.19E-01 1. 25E- 01 
AC-228 6.24E-01 3.S1E-01 6.12E-02 
TH-228 Not Detected --------- 3.77E-01 
RA-224 6.39E-01 3.37E-01 8.06E-02 
PB-212 6.15E-01 1.S0E-01 3.33E-02 
BI-212 6.01E-01 2.94E-01 2.47E-01 
TL-20S 5.8SE-0l 1.21E-01 4.82E-02 

U-235 Not Detected --------- 1.9SE-01 
TH-231 Not Detected ---_ ... _--- 2.19E+00 
PA-231 Not Detected --------- 1. 19E+00 
TH-227 Not Detected --------- 2.99E-01 
RA-223 Not Detected --------- 1. 56E- 01 
RN-219 Not Detected --------- 3.21E-01 
PB-211 Not Detected --------- 7.38E-01 
TL-207 Not Detected --------- 1.10E+01 

AM-241 Not Detected --------- 4.46E-01 
PU-239 Not Detected --------- 3.66E+02 ,Y9d / JI! 
NP-237 ;;!,9;!,t!: Q;!, .. ;lU: Q .. 2 .2SE-01 (lCr.lk[:~)Z'-d" I ~~ 1', 
PA-233 Not Detected --------- 4.79E-02 
TH-229 Not Detected --------- 2.33E-01 



[Summary Report] - Sample 1D: : 70013702 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
BE-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 
1R-l92 
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 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.43E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

S.l1B 92 
Not Detected 
Not Detected 
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 

2.10E+00 

MDA 
(pCi/gram) 

3.18E-02 
2.59E-02 
4.75E-02 
1.93E-01 
7.75E-01 
7.05E-02 
2.42E-02 
4.43E-02 
1. 96E-Ol 
2.90E-02 
2.61E-02 
2.46E-02 
2.86E-02 
1. 91E- 01 
3.89E-02 
2.90E-02 
2.02E-Ol 
1. 44E- 01 
1.12E- 01 
6.08E-02 
9.lBE-02 
2.41E-02 
2.51E-02 
2.24E-02 
1. 95E- 01 
2.52E-02 
2.7SE-02 
2.67E-01 
3.39E-02 
7.S8E-02 
1.6SE-01 
1.66E-01 ,;.1} I Jr. 
3 . 0 7E - 02 rwt (1JtW"~I.)Cr- ; .:sf) ]-, 
2.31E-02 
2.26E-01 
4.14E-02 
2.61E-02 
6.7SE-02 
3.03E-02 
1.28E-0l 
4.36E-01 
3.32E-01 
1.S9E-Ol 
1. 3SE- 01 
2.16E-02 
8.47E-02 
4.92E-02 



*******~********************************************** ******************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 1-29-97 4:27:15 PM * 
************************************************************************* 

* - ~ L * * Analyzed by: ) L5D a - Reviewed by: ! 7,; ,. 7 * **************~*****j*tj************************ ***** ***~****** 
Customer : AAS/PAVLETICH (6685) 
Customer Sample ID 032525-009 
Lab Sample ID 70013703 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
667.000 

1-28-97 
1-29-97 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 

12:40:00 PM 
2:38:25 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 3.35E+00 
TH-234 7.01E-01 4.05E-01 5.73E-01 
RA-226 1.07E+00 4.37E-01 5.34E-01 
PB-214 5.09E-01 9.63E-02 4.40E-02 
BI-214 4.53E-01 1.49E- 01 4.65E-02 

TH-232 5.72E-01 3.06E-01 1.38E-01 
RA-228 7.70E-01 3.26E-01 1. 52E- 01 
AC-228 6.92E-01 1.79E-01 7.33E-02 
TH-228 4.97E-01 2.0SE-01 4.8SE-01 
RA-224 6.77E-01 2.20E-01 7.61E-02 
PB-212 6.S7E-01 2.87E-01 3.68E-02 
BI-212 6.16E-01 2.9SE-01 2.96E-01 
TL-208 6.50E-01 1.58E-01 S.93E-02 

U-23S Not Detected --------- 2.28E-01 
TH-231 Not Detected --------- 2.66E+00 
PA-231 Not Detected --------- 1.41E+00 
TH-227 Not Detected --------- 3.48E-01 
RA-223 Not Detected --------- 1. 89E- 01 
RN-219 A.;;!'7i Ol A eli Ol. 4. OOE- 01 f'l.C.';ttitlu~~' 7» ,If 0 /07 
PB-211 Not Detected --------- 9.34E-01 . 
TL-207 Not Detected --------- 1.27E+01 

AM-241 Not Detected --------- S.36E-01 
PU-239 Not Detected --------- 4.3SE+02 
NP-237 Not Detected --------- 3.76E-01 
PA-233 Not Detected --------- S.99E-02 
TH-229 Not Detected --------- 2.77E-01 



[Summary Report] - Sample ID: : 70013703 

Nuclide 
Name 

AG-108m 
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-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
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-S7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SR-8S 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-6S 
ZR-9S 

Activity 
(pCi/gram) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. 78E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

. Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.60E+00 

MDA 
(pCi/gram) 

3.87E-02 
S.S6E-02 
S.67E-02 
2.44E-01 
6.32E-Ol 
8.6SE-02 
2.88E-02 
S.24E-02 
2.31E-01 
3.S4E-02 
3.07E-02 
2.89E-02 
3.78E-02 
2.32E-01 
4.68E-02 
2.S3E-02 
2.41E-Ol 
1. 74E-Ol 
1.3SE-Ol 
6.99E-02 
1.10E-Ol 
2.8SE-02 
3.06E-02 
2.83E-02 
2.22E-Ol 
3.33E-02 
3.21E-02 
3.23E-Ol 
4.27E-02 
1.10E- 01 
1.98E-Ol 
2.06E-Ol 
7.7SE-02 
2.87E-02 
2.7SE-Ol 
S.36E-02 
3.22E-02 
8.41E-02 
3.67E-02 
1.4SE-Ol 
S.34E-Ol 
S.70E-Ol 
2.00E-Ol 
1.69E-Ol 
2.S1E-02 
9.62E-02 
S.83E-02 



:************+*************************+********************************* 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
1-29-97 6:18:36 PM * 

~***************************************************** ******************* , 7 * , Analyzed by: \;' SO CI -) Reviewed by: I l' ~ ?? * 
. ,**************~*j***lJ************************** ******~**~****** 
:ustomer : AAS/PAVLETICH (6685) 
:ustomer Sample ID 032526-005 
~ab Sample ID 70013704 

;ample Description 
;ample Quantity 
;ample Date/Time 
~cquire Start Date/Time 
)etector Name 
~lapsed Live/Real Time 

MARINELLI 
789.000 

1-28-97 
1-29-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
2:30:00 PM 
4:29:50 PM 

6003 seconds 

:omments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 2.77E+00 
TH-234 3.77E-01 1.47E-01 4.0BE-01 
RA-226 1. 06E+00 5.22E-01 4.04E-01 
PB-214 3.71E-01 1. 30E-01 3.56E-02 
BI-214 3.S3E-01 7.36E-02 3.69E-02 

TH-232 Not Detected --------- 1.13E- 01 
RA-228 6.19E-01 1.86E-01 1.04E-01 
AC-228 6.11E-01 5.21E-01 6.68E-02 
TH-228 5.S0E-01 2.11E-Ol 4.00E-Ol 
RA-224 6.94E-Ol 2.48E-Ol 6.2SE-02 
PB-212 5.97E-Ol 1.0SE-Ol 3.06E-02 
BI-212 6.43E-Ol 3.31E-Ol 2.3SE-Ol 
TL-208 4.93E-01. 1.10E-Ol 5.22E-02 

U-235 Not Detected --------- 1.86E-Ol 
TH-231 Not Detected --------- 2.20E+00 
PA-231 Not Detected --------- 1.17E+00 
TH-227 Not Detected --------- 2.96E-Ol 
RA-223 Not Detected --------- 1.53E-Ol 
RN-219 Not Detected --------- 3.02E-Ol 
PB-21l Not Detected --------- 7.10E-Ol 
TL-207 Not Detected --------- 1.13E+Ol 

AM-241 Not Detected --------- 4.33E-Ol 
PU-239 Not Detected --------- 3.52E+02 
NP-237 Not Detected --------- 3.04E-Ol 
PA-233 Not Detected --------- 4.62E-02 
TH-229 Not Detected --------- 2.28E-Ol 



[Summary Report] - Sample ID: : 70013704 

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-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I·13l 
IR-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 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.23E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

L 85E+00 

MDA 
(pCi/gram) 

3.22E-02 
2.47E-02 
4.55E-02 
L95E-Ol 
1.04E+00 
7.12E-02 
2.41E-02 
4.26E-02 
L93E-Ol 
L87E-02 
2.60E-02 
2.40E-02 
2.74E-02 
1.81E-Ol 
3.79E-02 
2.70E-02 
2.05E-Ol 
L46E-Ol 
L12E-Ol 
5.58E-02 
8.90E-02 
2.34E-02 
2.44E-02 
2.17E-02 
L 77E-Ol 
2.7BE-02 
2.85E-02 
2.56E-Ol 
3.0BE-02 
9.47E-02 
L69E-Ol 
L 6BE- 01 
6.17E-02 
2.13E-02 
2.30E-Ol 
4.12E-02 
2.S1E-02 
6.74E-02 
2.9BE-02 
L 13E-Ol 
4.36E-Ol 
4.69E-01 
L 6BE-01 
1.40E-01 
2.16E-02 
7.56E-02 
4.S8E-02 



~***************************************************** ******************* 
Sandia National Laboratories * 

• Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
• 1-29-97 8:10:42 PM * 
k***************************************************** ******************* 

: Analyzed bY:"- & I /s"() )q7 Reviewed bY:~ 1/-;0/1 7 : 
**************~;*********************************** *********1******** 
:ustomer : AAS/PAVLETICH (6685) 
:ustomer Sample ID 032527-009 
Lab Sample ID 70013705 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
973.000 

1-28-97 
1-29-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

12:55:00 PM 
6:21:12 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram) Error (pCi/gram) 

------. ---------- ---------- ----------
U-238 Not Detected ............ ... -.- ...... 2.72E+00 
TH-234 1. 38E+00 4.92E-01 4.89E-Ol 
RA-226 9.75E-Ol 4.81E-01 4.36E-01 
PB-214 4.47E-01 8.80E-02 3.32E-02 
BI-214 4.23E-01 1. 04E- 01 3.54E-02 

TH-232 6.74E-01 3.20E-01 1.l1E- 01 
RA-228 6.0SE-01 2.15E-01 1.19E- 01 
AC-228 7.01E-01 1.73E-01 6.S4E-02 
TH-228 6.95E-01 2.27E-01 3.78E-01 
RA-224 7.S5E-Ol 2.28E-Ol 5.70E-02 
PB-212 6.S4E-01 1.32E-01 3.08E-02 
BI-212 S.SlE-Ol 3.66E-01 2.S5E-Ol 
TL-208 6.24E-Ol 3.85E-01 4.92E-02 

U-235 Not Detected --------- 1. 91E- 01 
TH-231 Not Detected --------- 2.17E+00 
PA-231 Not Detected ----_ ... --- 1.16E+00 
TH-227 Not Detected --------- 2.S3E-Ol 
RA-223 Not Detected --------- 1. SSE- 01 
RN-219 Not Detected --------- 3.08E-Ol 
PB-211 Not Detected ... - .. ------ 7.1SE-Ol 
TL-207 Not Detected --------- 1.04E+Ol 

AM-241 Not Detected --------- 4.43E-Ol 
PU-239 Not Detected --------- 3.64E+02 
NP-237 Not Detected --------- 2.43E-01 
PA-233 Not Detected --------- 4.S8E-02 
TH-229 Not Detected --------- 2.30E-01 



[Summary Report] - Sample ID: : 700J.3705 

Nuclide 
Name 

AG-J.08m 
AG-1J.Om 
BA-J.33 
BE-7 
CD-109 
CD-U5 
CE - J.39 
CE-J.4J. 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-5J. 
CS-134 
CS- J.37 
EU-152 
EU-J.54 
EU-155 
FE-59 
GD-153 
HG-203 
I-J.3J. 
IR-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 
SR-85 
TA-J.82 
TA-183 
TC-99m 
TL-20J. 
XE-J.33 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

Not Detected --------- 3.J.5E-02 
Not Detected --------- 4.23E-02 
Not Detected --------- 4.47E-02 
Not Detected - - - - - - - - - J.. 95E- OJ. ~t.J-1 J )11--

1.54EIgg e 4~li: ~, 8.36E-0J. ~(~;l5"_/! :r-t -: ( 
Not Detected --------- 7.4J.E-02 
Not Detected --------- 2.4J.E-02 
Not Detected --------- 4.44E-02 
Not Detected --------- 1.93E-01 
Not Detected --------- J..77E-02 
Not Detected --------- 2.65E-02 
Not Detected -.------- 2.45E-02 
Not Detected --------- 2.86E-02 
Not Detected --------- 1.88E-01 
Not Detected --------- 3.65E-02 

2.77E-OJ. 3.73E-Ol 1.88E-02 
Not Detected --------- 1.87E-01 
Not Detected --------- J..42E-0J. 
Not Detected --------- 1.J.2E-OJ. 
Not Detected --------- 5.70E-02 
Not Detected --------- 9_J.4E-02 
Not Detected --------- 2.34E-02 
Not Detected --------- 2.41E-02 
Not Detected --------- 2.21E-02 

1.68E+OJ. 2.39E+OO J._83E-01 
Not Detected --------- 2_55E-02 

lonE 82 8.2eE 83 1.31E-02 I2c*.cl."b-<W }.J::-M ,J~I/'7 
Not Detected --------- 2_53E-01 
Not Detected --------- 3.18E-02 
Not Detected --------- 1.04E-01 
Not Detected --------- 1.66E-01 
Not Detected - - - - - - - - - 1. 62E- 01 '" J J • 
---55 ..... '*1~9~i-gQ;~IO----liQh-QO~ • .j;li:~Q:l;O"-' ___ 3 . 44E- 02 j1.aJ.:;o/til~X(,;.J _,~-,f<J I .3 ~ i~ .., 

Not Detected --------- 2.2SE-02 
Not Detected --------- 2.20E-01 
Not Detected --------- 4.28E-02 
Not Detected --------- 2.40E-02 
Not Detected --------- 6.62E-02 
Not Detected --------- 2.B3E-02 
Not Detected --------- 1.14E-01 
Not Detected --------- 4.48E-01 
Not Detected --------- 7.03E-OJ. 
Not Detected --------- 1.69E-OJ. 
Not Detected --------- 1.43E-OJ. 
Not Detected --------- 2.00E-02 
Not Detected --------- 7.65E-02 
Not Detected --------- 4.54E-02 



-************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
1-29-97 9:56:17 PM * 

~***************************************************** ******************* 

; Analyzed by: \:.Jd.d i ) ~ D )t11 Reviewed by: 9: J J 7" /7 '? : 
~*************~~*******+*************************** *****,***,******* 
:ustomer : AAS/PAVLETICH (6685) 
:ustomer Sample ID 032528-005 
.ab Sample ID 70013706 

3ample Description 
3ample Quantity 
3ample Date/Time 
\cquire Start Date/Time 
Jetector Name 
~lapsed Live/Real Time 

MARINELLI 
846.000 

1-28-97 
1-29-97 

LAB.02 
6000 / 

SOLID SAMPLE 
gram 
2:40:00 PM 
8:13:27 PM 

6003 seconds 

:omments: 
~************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 3.02E+00 
TH-234 9.83E-01 3.62E-01 4.76E-01 
RA-226 1. 38E+00 5.04E-01 4.72E-01 
PB-214 5.07E-01 1. 03E-01 3.84E-02 
BI-214 4.69E-01 9.06E-02 3.69E-02 

TH-232 7.29E-01 3.88E-01 1.17E-01 
RA-228 7.83E-01 2.30E-01 1.24E-01 
AC-228 6.99E-01 2.66E-01 6.87E-02 
TH-228 7.56E-01 2.23E-01 4.01E-01 
RA-224 7.78E-01 2.99E-01 5.74E-02 
PB-212 7.81E-01 1. 31E- 01 3.33E-02 
BI-212 7.22E-01 3.58E-01 2.94E-01 
TL-208 7.12E-01 1.32E-01 4.71E-02 

U-235 Not Detected --------- 2.03E-01 
TH-231 Not Detected --------- 2.31E+OO 
PA-231 Not Detected --------- 1.27E+00 
TH-227 Not Detected --------- 3.23E-01 
RA-223 Not Detected --------- 1. 65E-01 
RN-219 Not Detected --------- 3.30E-01 
PB-211 Not Detected --------- 7.63E-01 
TL-207 Not Detected --------- 1.10E+01 

AM-241 Not Detected --------- 4.78E-01 
PU-239 Not Detecteci --------- 3.86E+02 
NP-237 Not Detected --------- 2.08E-01 
PA-233 Not Detected --------- 4.94E-02 
TH-229 Not Detected --------- 2.47E-01 



[Summary Report) - Sample ID: : 70013706 

Nuclide 
Name 

AG-l08m 
AG-ll0m 
BA-133 
BE-7 
CD-l09 
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 
I-131 
IR-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 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram) 

2-sigma 
Error 

MIlA 
(pCi/gram) 

Not Detected --------- 3.47E-02 
Not Detected --------- 2.71E-02 
Not Detected --------- 4.88E-02 
Not Detected --------- 2.04E-Ol I '~1 1 
---........ ~ ... P ... E_I .".g.".g----,o4......s9""~;.J!E>_I:glo,l .. ,...._--- 7 . 1 7E - 01 r-<1'C cktzb;", .r j 50 j'! f 
Not Detected --------- 8.20E-02 
Not Detected --------- 2.49E-02 
Not Detected --------- 4.74E-02 
Not Detected --------- 2.08E-Ol 
Not Detected --------- 2.01E-02 
Not Detected --------- 2.82E-02 
Not Detected --------- 2.53E-02 
Not Detected --------- 3.05E-02 
Not Detected --------- 2.03E-Ol 
Not Detected --------- 4.06E-02 
Not Detected --------- 3.01E-02 
Not Detected --------- 2.08E-Ol 
Not Detected --------- 1.56E-Ol 
Not Detected --------- 1.19E-Ol 
Not Detected --------- 5.95E-02 
Not Detected --------- 9.63E-02 
Not Detected --------- 2.S1E-02 
Not Detected --------- 2.S4E-02 
Not Detected --------- 2.37E-02 

1.61E+Ol 2.29E+00 1.89E-Ol 
Not Detected --------- 3.04E-02 
Not Detected --------- 2.9SE-02 
Not Detected --------- 2.89E-Ol 
Not Detected --------- 3.S4E-02 
Not Detected --------- 1.10E-Ol 
Not Detected --------- 1.89E-Ol 
Not Detected --------- 1.68E-Ol· Lt :6 . '.J4:i j ' .. -e. HE Q. 40 PPE g. 3. S9E- 02 (\eJccu. ., ;j '.o~ i s ejl I 
Not Detected --------- 2.26E-02 
Not Detected --------- 2.32E-Ol 
Not Detected --------- 4.S2E-02 
Not Detected --------- 2.74E-02 
Not Detected --------- 6.98E-02 
Not Detected --------- 3.09E-02 
Not Detected --------- 1.2SE-Ol 
Not Detected --------- 4.89E-Ol 
Not Detected --------- 7.S8E-Ol 
Not Detected --------- 1.82E-Ol 
Not Detected --------- 1.S0E-Ol 
Not Detected --------- 2.12E-02 
Not Detected --------- 8.29E-02 
Not Detected --------- 4.76E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
1-29-97 11:41:21 PM * 

*************~********~****************************9**********************: 
~ . 

Analyzed by: I 1) 0:7 Reviewed by: I '1c 5 * 
************* ****** * 1;*************************** *****v.(**~*(**** 
ustomer : AAS/PAVLETICH (6685) 
'ustomer Sample ID 032529 - 010 
,ab Sample ID 70013707 

'ample Description 
:ample Quantity 
iample Date/Time 
,cquire Start Date/Time 
Jetector Name 
;lapsed Live/Real Time 

MARINELLI 
750.000 

1-28-97 
1-29-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
1:05:00 PM 
9:5B:33 PM 

6003 seconds 

:omments: 
f+*+***************+***********************+***************************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected ----- ... --- 3.14E+00 
TH-234 6.20E-01 3.53E-01 4.70E-01 
RA-226 1.21E+00 4.50E-01 5.1BE-01 
PB-214 4.72E-01 1.01E-Ol 3.B6E-02 
BI-214 4.30E-Ol 9.32E-02 4.21E-02 

TH-232 5.92E-Ol 2.92E-01 1.22E-01 
RA-228 Not Detected --------- 1.2BE-01 
AC-228 6.94E-Ol 1. 71E- 01 7.63E-02 
TH-228 5.21E-Ol 1.99E-Ol 4.22E-Ol 
RA-224 6.29E-Ol 2.03E-Ol 6.B7E-02 
PB-212 6.34E-Ol 1.17E-Ol 3.72E-02 
BI-212 7.67E-Ol 3.92E-Ol 2.40E-Ol 
TL-20B 5.9BE-Ol 1.24E-Ol 5.53E-02 

U-235 Not Detected ..... - ... _---- 2.19E-Ol 
TH-231 Not Detected --------- 2.49E+00 
PA-231 Not Detected --------- 1.33E+00 
TH-227 Not Detected ------_ ... - 3.2BE-Ol 
RA-223 Not Detected --------- 1.7BE-01 
RN-219 Not Detected --------- 3.60E-Ol 
PB-211 Not Detected --------- B.21E-Ol 
TL-207 Not Detected --------- 1.29E+01 

AM-241 Not Detected --------- 5.00E-Ol 
PU-239 Not Detected ... -------- 4.06E+02 .#J J /.$(' I'i '7 NP-237 d ,~s': Q;j, ;j, Q(!;': Q;j, 2 . 31E - 01 (Wt ctJb·c:zl41 
PA-233 Not Detected ----- ... --- 5.32E-02 
TH-229 Not Detected --------- 2.62E-Ol 



[Summary Report] - Sample 1D: : 70013707 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-l33 
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 
N1-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. 79E- 01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.90E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

4.48E-02 

2.70E+00 

MDA 
(pCi/gram) 

3.63E-02 
4.24E-02 
5.08E-02 
2.24E-01 
1.17E+00 
8.77E-02 
2.64E-02 
5.03E-02 
2.20E-01 
2 .13E- 02 
2.93E-02 
2.83E-02 
3.20E-02 
2.07E-01 
4.29E-02 
2.22E-02 
2.32E-01 
1.65E-01 
1.28E-01 
6.64E-02 
1. 02E- 01 
2.63E-02 
2.91E-02 
2.47E-02 
2.36E-01 
3.10E-02 
1.32E-02 
3.21E-01 
3.98E-02 
1.46E-01 
1.98E-01 
1. 85E- 01 
8.02E-02 
2.S4E-02 
2.52E-01 
5.24E-02 
2.92E-02 
7.88E-02 
3.35E-02 
1.34E-01 
5.18E-01 
1.18E+OO 
2.02E-01 
1.73E-01 
2.22E-02 
9.43E-02 
5.30E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
1-30-97 1:26:17 AM * 

************************************************************************ 

Analyzed by: "'-k1A /~O)'q 7 Reviewed bY::.;2 I ) JJ ); 7 : 
.*************~~j*** ***************************** ******1***'******* 
:ustomer : AAS/PAVLETICH (668S) 
:ustomer Sample ID 032S30-005 
,ab Sample ID 70013708 

iample Description 
iample Quantity 
iample Date/Time 
icquire Start Date/Time 
letector Name 
llapsed Live/Real Time 

MARINELLI 
734.000 

1-28-97 
1-29-97 

LABD2 
6000 / 

SOLID SAMPLE 
gram 
2:48:00 PM 

11:43:32 PM 

6003 seconds 

:omments: 
r**************************************+*+******************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 2.98E+00 
TH-234 7.98E-01 3.37E-01 4.84E-01 
RA-226 1.10E+OO S.lSE-01 4.23E-01 
PB-214 4.S8E-01 9. 71E- 02 4.13E-02 
BI-214 4.10E-01 8.60E-02 4.03E-02 

TH-232 6.18E-01 3.33E-01 1.1SE-01 
RA-228 6.S4E-01 2.1SE-01 1.36E-01 
AC-228 6.83E-01 1. 64E- 01 6.47E-02 
TH-228 6.63E-01 6.84E-01 3.97E-01 
RA-224 6.28E-0l 2.06E-01 6.20E-02 
PB-212 6.2SE-01 1.17E-01 3.S7E-02 
BI-212 7.49E-01 3.S4E-01 2.3SE-01 
TL-208 S.S7E-01 1.16E- 01 S.S2E-02 

U-23S Not Detected --------- 2.06E-01 
TH-231 Not Detected --------- 2.28E+OO 
PA-231 Not Detected --------- 1. 23E+00 
TH-227 Not Detected --------- 3.19E-01 
RA-223 Not Detected --------- 1.67E-01 ~I /$; III RN-219 ;;.S;b/i!: Q;!, ~ Q;;& Q;b 3. 46E- 01 f\OC tk~ ~_/ · 
PB-211 Not Detected --------- 8.09E-01 
TL-207 Not Detected --------- 1.14E+01 

AM-241 Not -Detected --------- 4.68E-01 
PU-239 Not Detected --------- 3.90E+02 
NP-237 Not Detected --------- 2.13E-01 
PA-233 Not Detected --------- S.14E-02 
TH-229 Not Detected --------- 2.46E-01 



[Summary Report] - Sample ID: : 70013708 

Nuclide 
Name 

AG-I08m 
AG-IIOm 
BA-133 
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 
1-131 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-S7 
RU-I03 
RU-I06 
SB-122 
SB-124 
SB-12S 
SR-8S 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-6S 
ZR-9S 

Activity 
(pCi/gram) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

9.79B Ql 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.43E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

a.SSB 82 
Not Detected 
Not Detected 
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 

5.79B Ql 

2.07E+00 

MDA 
(pCi/gram) 

3.47E-02 
2.72E-02 
S.lSE-02 
2.08E-Ol. ",.,<.>!1li3e.j()l 
7 . 3 3 E - 01 f\.<t7, Jrt:[[J:rj r-
8.S1E-02 
2.S3E-02 
4.7SE-02 
2.0SE-Ol 
3.17E-02 
2.81E-02 
2.66E-02 
3.16E-02 
2.06E-Ol 
4.13E-02 
3.13E-02 
2.17E-Ol 
l.S6E-Ol 
S.87E-02 
6.30E-02 
9.6SE-02 
2.S2E-02 
2.60E-02 
2.41E-02 
1.98E-Ol 
2.8SE-02 
2.96E-02 
3.01E-Ol 
3.66E-02 
1.37E-Ol 
1. 93E- 01 
1.78E-Ol I.-'"- .... I .••. ~ ,7!1:j,/3()lO 4.76E-02 ..:r ~, 
2.4SE-02 
2.48E-Ol 
4.96E-02 
2.74E-02 
7.1SE-02 
3.27E-02 
1.3SE-Ol 
4.92E-Ol 
1.11E+OO 
1.90E-Ol 
l.S9E-Ol 
2.42E-02 
8.84E-02 
4.82E-02 



k***************************************************** ****************** 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
1-29-97 1:07:47 PM * 

************************************************************************ 

Analyzed by: ~ d J /:sr. Cil Reviewed by: -:J,j 1/ * *************~*******L*************************** ****'~**~****** 9- * 

ustomer : AAS/PAVLETICH (6685) 
ustomer Sample ID : 032531-022 
ab Sample ID 70013709 

ample Description 
ample Quantity 
ample Date/Time 
cquire Start Date/Time 
etector Name 
lapsed Live/Real Time 

MARINELLI 
871. 000 

1-28-97 
1-29-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
1:30:00 PM 

11:19:55 AM 

6002 seconds 

omments: 
************************************************************************ 

Nuclide 
Name 

U-238 
TH-234 
RA-226 
PB-214 
BI-214 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Activity 
(pCi/gram) 

Not Detected 
6.26E-Ol 
1. 12E+00 
4.49E-Ol 
4.20E-Ol 

6.36E-Ol 
6.30E-Ol 
6.37E-Ol 
2.91E-Ol 
5.99E-Ol 
6.37E-Ol 
7.35E-Ol 
5.70E-Ol 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

:. 22li: O. 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.96E-Ol 
5.74E-Ol 
8.96E-02 
1.07E-Ol 

3.12E-Ol 
2.70E-01 
9.88E-01 
2.16E-Ol 
2.81E-Ol 
1.18E-01 
3.24E-01 
1. 01E+00 

MDA 
(pCi/gram) 

1. 19E+00 
3.99E-01 
S.18E-01 
4.29E-02 
4.43E-02 

1. 31E- 01 
1. 44E- 01 
8.44E-02 
3.86E-Ol 
7.37E-02 
3.42E-02 
3.06E-Ol 
6.S2E-02 

1.62E-Ol 
1.62E+00 
1.23E+00 
2.84E-Ol 
1.17E-Ol 
3_40E-Ol 
7_66E-Ol 
1.41E+01 

1. S8E-01 
3.02E+02 
2.32E-01 
4.90E-02 
1. 83E- 01 



[Summary Report] - Sample ID: : 70013709 

Nuclide 
Name 

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-1S4 
EU-155 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-S7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SR-8S 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-6S 
ZR-9S 

Activity 
(pCi/gram) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

LSOE-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.72E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

3.69E-02 

2.S4E+00 

MDA 
(pCi/gram) 

4.1SE-02 
3.S7E-02 
2.24E-01 
S.76E-01 
7.S1E-02 
2.31E-02 
3.69E-02 
L62E-01 
3.26E-02 
2.11E-02 
3.13E-02 
3.S4E-02 
1.94E-01 
3.S0E-02 
2.22E-02 
2.31E-01 
1.64E-01 
9.12E-02 
7.S0E-02 
7.01E-02 
2.SSE-02 
2.S3E-02 
2.30E-02 
2.4SE-01 
1.91E-02 
2.81E-Ol 
4.24E-02 
8.06E-02 
1.30E-Ol 
1.82E-Ol 
6.7SE-02 
2.4SE-02 
2.63E-Ol 
4.64E-02 
2.79E-02 
7.4SE-02 
3.43E-02 
1.4SE-Ol 
l.S2E-Ol 
2.46E-Ol 
8.08E-02 
9.S1E-02 
2.27E-02 
9.74E-02 
S.37E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
1-29-97 2:58:25 PM * 

*:::::::*~::::;;:~:;j*~*.~***********::::::::*~::~************~*i;:*~:**: 
*************~:***** ***************************** *******1**:4:**** 
ustomer : AAS/PAVLETICH (6685) 
ustomer Sample ID 032531-023 
,ab Sample ID 70013710 

ample Description 
ample Quantity 
;ample Date/Time 
,cquire Start Date/Time 
Jetector Name 
:lapsed Live/Real Time 

MARINELLI 
741.000 

1-28-97 
1-29-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
1:30:00 PM 
1:10:36 PM 

6002 seconds 

:omments: 
:************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 1. 36E+00 
TH-234 9.64E-01 3.34E-01 4.52E-01 
RA-226 1.35E+OO 4.98E-01 5.10E-01 
PB-214 4.74E-01 2.00E-01 5.01E-02 
BI-214 4.87E-01 2.08E-01 5.00E-02 

TH-232 6.53E-01 3.31E-01 1. 52E- 01 
RA-228 7.90E-01 2.93E-01 1. 59E- 01 
AC-228 6.46E-01 1. 69E- 01 9.25E-02 
TH-228 6.05E-01 9.80E-01 5.08E-01 
RA-224 8.13E-0l 2.70E-01 9.87E-02 
PB-212 6.B7E-01 1.24E-01 4.05E-02 
BI-212 7.27E-01 3.32E-01 3.46E-01 
TL-20B 6.B3E-01 B.6BE-01 6.93E-02 

U-235 Not Detected --------- 1.B4E-Ol 
TH-231 Not Detected --------- 1.B2E+00 
PA-231 Not Detected --------- 1. 39E+00 
TH-227 Not Detected --------- 3.16E-01 
RA-223 Not Detected --------- 1.33E-01 
RN-219 Not Detected --------- 3.69E-01 
PB-211 Not Detected --------- B.37E-01 
TL-207 Not Detected --------- 1.49E+01 

AM-241 Not Detected --------- 1.75E-01 
PU-239 Not Detected --------- 3.44E+02 
NP-237 Not Detected --------- 2.59E-01 
PA-233 Not Detected --------- 5.63E-02 
TH-229 Not Detected --------- 2.01E-Ol 



[Summary Report] - Sample 1D: : 700B7l0 

Nuclide 
Name 

AG-ll.Om 
BA-133 
BE-7 
CD-109 
CD-ll.S 
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-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
lR-192 
K-40 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
Nl-S7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SR-8S 
TA-182 
TA-183 
TC-99m 
TL-20l 
XE-133 
Y-88 
ZN-6S 
ZR-9S 

Activity 
(pCi/gram) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2_2SE-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1_92E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

S.70E-02 

2.89E+00 

MDA 
(pCi/gram) 

S.lOE-02 
4.l9E-02 
2.S9E-Ol 
8.8lE-Ol 
8.7l.E-02 
2.S0E-02 
4.2SE-02 
l.74E-Ol 
3.4SE-02 
2.30E-02 
3.64E-02 
4.39E-02 
2.27E-Ol 
3.97E-02 
2.93E-02 
2.44E-Ol 
l.9SE-Ol 
l.OSE-Ol 
8.37E-02 
7.64E-02 
2.89E-02 
2.98E-02 
2.62E-02 
2.6SE-Ol 
3.7SE-02 
3. 7l.E- Ol 
5.10E-02 
l.OSE-Ol 
l.47E-Ol 
2.07E-Ol 
7.24E-02 
2.90E-02 
2.80E-Ol 
3.49E-02 
3.l0E-02 
8.77E-02 
3.87E-02 
1.70E-Ol 
1. 7lE- Ol 
3.49E-Ol 
9.44E-02 
l.lOE-Ol 
3.07E-02 
l.BE-Ol 
6.60E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
1-29-97 4:49:00 PM * 

************************************************************************ 

Analyzed by: \v;3d . }.?'o jq, Reviewed by: 9- / /7~ 177 : 
*************~;***~******************************** *****~**/******* 
ustomer : AAS/PAVLETICH (6685) 
'ustomer Sample ID 032532-010 
,ab Sample ID 70013711 

ample Description 
ample Quantity 
ample Date/Time 
ccquire Start Date/Time 
letector Name 
:lapsed Live/Real Time 

MARINELLI 
665.000 

1-28-97 
1-29-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
3:00:00 PM 
3:01:16 PM 

6002 seconds 

:omments: 
.************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 9.06E-01 
TH-234 Not Detected --------- 5.76E-01 
RA-226 1. 34E+00 1.11E+00 5.20E-01 
PB-214 4.88E-01 1.19E- 01 5.10E-02 
BI-214 4.42E-01 2.99E-01 5.36E-02 

TH-232 S.95E-01 3.09E-01 1.59E-Ol 
RA-228 7.12E-01 2.S4E-01 2.02E-01 
AC-228 6.37E-01 2.04E-01 9.99E-02 
TH-22B 4.87E-01 3.B1E-01 S.19E-01 
RA-224 7.BSE-01 4.61E-01 B.B3E-02 
PB-212 7.07E-01 1.40E-01 4.20E-02 
BI-212 Not Detected --------- 3.7SE-01 
TL-20B 6.11E-01 S.69E-01 6.9SE-02 

U-23S Not Detected --------- 1. 77E- 01 
TH-231 Not Detected --------- 1.B2E+00 
PA-231 Not Detected --------- 1.37E+00 
TH-227 Not Detected --------- 3.32E-01 
RA-223 Not Detected --------- 1. 34E- 01 ;#-J,/s,\ 117 RN-219 ~.q7li: 01- ~ 7!tli: 01- 3 . 6 B E - 0 1 n~ ,U:.l.z~):J,:J 
PB-211 Not Detected --------- 7.90E-01 
TL-207 Not Detected --------- 1.60E+01 

AM-241 Not Detected --------- 1.72E-01 
PU-239 Not Detected --------- 3.3BE+02 
NP-237 Not Detected --------- 2.66E-01 
PA-233 Not Detected --------- S.57E-02 
TH-229 Not Detected --------- 2.0BE-01 



[Sununary Report) - Sample ID: : 70013711 

Nuclide Activity 2-sigma MIlA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
AG-110m Not Detected --------- 3.21E-02 
BA-l33 Not Detected --------- 4.3SE-02 
BE-7 Not Detected --------- 2.55E-01 
CD-109 Not Detected --------- 9.23E-01 
CD-115 Not Detected --------- 9.14E-02 
CE-139 Not Detected --------- 2.63E-02 
CE-141 Not Detected --------- 4.14E-02 
CE-144 Not Detected --------- 1.78E-01 
CO-56 Not Detected --------- 3.15E-02 
CO-57 Not Detected --------- 2.37E-02 
CO-58 Not Detected --------- 3.44E-02 
CO-60 Not Detected --------- 4.12E-02 
CR-Sl Not Detected --------- 2.30E-01 
CS-134 Not Detected --------- 4.03E-02 
CS-137 Not Detected --------- 3.67E-02 
EU-152 Not Detected --------- 2.73E-Ol 
EU-154 Not Detected -------_ ... 1.93E-Ol 
EU-155 Not Detected --------- 1. 02E- 01 
FE-59 Not Detected --------- 8.S8E-02 
GD-153 Not Detected --------- 7.79E-02 
HG-203 Not Detected --------- 2.99E-02 
I-131 Not Detected --------- 3.01E-02 
IR-192 Not Detected --------- 2.69E-02 
K-40 1. 61E+Ol 2.59E+00 3.30E-01 
MN-54 Not Detected --------- 4.08E-02 
MO-99 Not Detected --------- 3.62E-01 
NA-22 Not Detected --------- 4.81E-02 
NA-24 Not Detected --------- 1.11E-01 
NB-95 Not Detected --------- 1.54E-01 

.:~~-- ND-147 Not Detected --------- 2.25E-01 
NI-57 Not Detected --------- 8.08E-02 
RU-103 Not Detected --------- 2.93E-02 
RU-106 Not Detected --------- 3.05E-01 
SB-122 Not Detected --------- 5.59E-02 
SB-124 Not Detected - ... _------ 3.20E-02 
SB-125 Not Detected --------- 8.65E-02 
SR-85 Not Detected --------- 3.90E-02 
TA-182 Not Detected --------- 1.72E-01 
TA-183 Not Detected --------- 1.68E-01 
TC-99m Not Detected --------- 3.62E-01 
TL-201 Not Detected --------- 9.33E-02 
XE-133 Not Detected --------- 1.09E-01 
Y-88 Not Detected --------- 2.72E-02 
ZN-65 Not Detected --------- 1.15E- 01 
ZR-95 Not Detected --------- 6.45E-02 



*******~********************************************** ****************** 
Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program [881 Laboratory] r 
1-29-97 6:35:57 PM * 

************************************************************************ . 9 * . Analyzed by: _ j }.?D '/1 Reviewed by - 70 ~ 7 * 
,***** ********~*****~(7******** ******** ***** ***** * " * ** *i.!,.. ** i *** *** 
:ustomer : AAS/PAVLETICH (6685) 
:ustomer Sample ID : 032532-011 
,ab Sample ID 70013712 

;ample Description 
;ample Quantity 
;ample Date/Time 
,cquire Start Date/Time 
Jetector Name 
elapsed Live/Real Time 

MARINELLI 
815.000 

1-28-97 
1-29-97 

LABOl 
6000 / 

SOLID SAMPLE 
gram 
3:00:00 PM 
4:51:48 PM 

6002 seconds 

~omments : 
,************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- --------- .. 
U-238 Not Detected --------- 1.18E+00 
TH-234 Not Detected --------- 4.91E-Ol 
RA-226 1.18E+00 4.88E-Ol 4.67E-Ol 
PB-214 4.62E-Ol 1.16E-Ol 4.39E-02 
BI-214 3.97E-Ol 8.94E-02 4.62E-02 

TH-232 5.20E-Ol 2.63E-Ol 1.38E-Ol 
RA-228 6.50E-Ol 1.92E-Ol 1.46E-Ol 
AC-228 6.16E-Ol 1. 92E- 01 8.36E-02 
TH-228 Not Detected --------- 4.41E-Ol 

. RA-224 6.38E-01 2.83E-Ol 8 .12E- 02 
PB-212 6.35E-01 1.24E-Ol 3.37E-02 
BI-212 Not Detected --------- 5.38E-Ol 
TL-208 5.92E-Ol 4.91E-Ol 6.52E-02 

U-235 Not Detected --------- 1.60E-Ol 
TH-231 Not Detected --------- 1.60E+00 
PA-231 Not Detected --------- 1.18E+00 
TH-227 Not Detected --------- 2.87E-Ol 
RA-223 Not Detected --------- 1.15E- 01 
RN-219 Not Detected --------- 3.27E-Ol 
PB-211 Not Detected --------- 7.S2E-01 
TL-207 Not Detected --------- 1. 31E+01 

AM-241 Not Detected --------- 1. 52E- 01 
PU-239 Not Detected --------- 3.03E+02 
NP-237 Not Detected --------- 2.28E-01 
PA-233 Not Detected --------- 4.92E-02 
TH-229 Not Detected -------- .. 1. 79E- 01 



[Summary Report) - Sample ID: 70013712 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
AG-llOm Not Detected --------- 2.B9E-02 
BA-l33 Not Detected --------- 3.55E-02 
BE-7 Not Detected --------- 2.24E-Ol 
CD-109 Not Detected --------- 5.76E-Ol 
CD-115 Not Detected --------- 7.72E-02 
CE-139 Not Detected --------- 2.23E-02 
CE-141 Not Detected --------- 3.67E-02 
CE-144 Not Detected --------- 1.60E-Ol 
CO-56 Not Detected --------- 3.33E-02 
CO-57 Not Detected --------- 2.08E-02 
CO-58 Not Detected --------- 2.94E-02 
CO-60 Not Detected --------- 3.64E-02 
CR-5l Not Detected --------- 1. 94E- 01 
CS-134 Not Detected --------- 3.64E-02 
CS-137 Not Detected --------- 3 .31E- 02 
EU-152 Not Detected --------- 2.43E-Ol 
EU-154 Not Detected --------- 1.67E-Ol 
EU-155 Not Detected --------- 9 .11E- 02 
FE-59 Not Detected --------- 7.25E-02 
GD-153 Not Detected --------- 6.83E-02 
HG-203 Not Detected --------- 2.56E-02 
I-13l Not Detected --------- 2.57E-02 
IR-192 Not Detected --- .. ----- 2.28E-02 
K-40 1.37E+Ol 2.18E+00 2.55E-Ol 
MN-54 Not Detected --------- 3.36E-02 
MO-99 Not Detected --------- 3.05E-Ol 
NA-22 Not Detected --------- 4.21E-02 
NA-24 Not Detected --------- 9.65E-02 
NB-95 Not Detected --------- 1.35E-Ol 
ND-147 Not Detected --------- 1. 98E-Ol 
NI-57 Not Detected --------- 7.88E-02 
RU-103 Not Detected --------- 2.63E-02 
RU-106 Not Detected --------- 2.62E-Ol 
SB-122 Not Detected ... _------- 4.83E-02 
SB-124 Not Detected --------- 2.80E-02 
SB-125 Not Detected -- .. _----- 6.71E-02 
SR-85 Not Detected --------- 3.35E~02 
TA-1B2 Not Detected --------- 1.43E-Ol 
TA-183 Not Detected --------- 1.51E-Ol 
TC-99m Not Detected --------- 3.88E-Ol 
TL-201 Not Detected -------_ .. 8.51E-02 
XE-133 Not Detected --------- 9.87E-02 
Y-88 Not Detected --------- 2.98E-02 
ZN-65 Not Detected ... _------- 9.S2E-02 
ZR-9S Not Detected --------- S.60E-02 



******i***************************************************************** 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
1-29-97 8:20:54 PM * 

************************************************************************ 

L * 
Analyzed by: , ;J:so!Cl"l Reviewed by. I "]c ~ 7 * **************~*******************************T** ******~** ****** 

ustomer : AAS/PAVLETICH (6685) 
ustomer Sample ID : 032533-009 
ab Sample ID 70013713 

ample Description 
ample Quantity 
ample Date/Time 
.cquire Start Date/Time 
'etector Name 
:lapsed Live/Real Time 

MARINELLI 
821. 000 

1-28-97 
1-29-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
1:55:00 PM 
6: 38 :22 PM 

6002 seconds 

:omments: 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected --------- . 1. 22E+00 
TH-234 5.93E-01 3.12E-01 4.16E-01 
RA-226 1. 32E+00 4.31E-01 4.40E-01 
PB-214 4.SSE-Ol 2.33E-01 4.41E-02 
BI-214 4.07E-Ol 1.67E-01 4.87E-02 

TH-232 6.16E-Ol 3.07E-Ol 1. 37E-01 
RA-228 7.00E-Ol 2.0SE-01 1.43E-01 
AC-228 Not Detected --------- 9.63E-02 
TH-228 6.94E-Ol 3.S5E-01 4.06E-Ol 
RA-224 7.07E-Ol 2.72E-01 7.84E-02 
PB-212 6.42E-Ol 1.21E-01 3.61E-02 
BI-212 6.70E-Ol 3.37E-01 2.96E-Ol 
TL-208 6.37E-Ol 4.19E-01 .6.17E-02 

U-235 Not Detected --------- 1. 70E-01 
TH-231 Not Detected --------- 1. 68E+00 
PA-231 Not Detected --------- 1. 24E+00 
TH-227 Not Detected --------- 2.90E-01 
RA-223 Not Detected --------- 1.23E-01 
RN-219 Not Detected --------- 3.53E-01 
PB-211 Not Detected --------- 7.89E-01 
TL-207 Not Detected --------- 1.39E+01 

AM-241 Not Detected --------- 1.62E-01 
PU-239 Not Detected --------- 3.09E+02 
NP-237 Not Detected --------- 2.47E-01 
PA-233 Not Detected --------- S.19E-02 
TH-229 Not Detected --------- 1. 88E- 01 



[S~mmary Report] - Sample 1D: : 70013713 

Nuclide 
Name 

AG-110m 
BA-133 
BE-7 
CD-109 
CD-llS 
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 
1-131 
1R-192 
K-40 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
N1-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-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 

2.0SE-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. 72E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.64E-Ol 

2.S8E+00 

MDA 
(pCi/gram) 

4.S9E-02 
3.78E-02 
2.39E-Ol 
8.43E-Ol 
8.60E-02 
2.39E-02 
3.98E-02 
1.6SE-Ol 
3.39E-02 
2.16E-02 
3.1SE-02 
3.77E-02 
2.06E-01 
3.68E-02 
2.61E-02 
2.31E-01 
1. 69E- 01 
9.33E-02 
7.6SE-02 
7.09E-02 
2.66E-02 
2.76E-02 
2.47E-02 
2.S9E-01 
3.42E-02 
3.49E-Ol 
4.28E-02 
1.08E-Ol 
1.38E-Ol 
1.97E-Ol 
7.73E-02 
2.66E-02 
2.69E-01 
S.24E-02 
2.88E-02 
7.S7E-02 
3.6SE-02 
1.52E-Ol 
1.63E-01 
S.64E-Ol 
8.99E-02 
1.10E-Ol 
2.S6E-02 
9.91E-02 
S.86E-02 



-************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratc~yl * 
1-29-97 10:05:52 PM * 

-************************************************************************ 

·9* , Analyzed by:\... ,J {~ c; Reviewed by: 7 ~ > 7 * ,*************~~*J**~j*~J************************** *****/~**~***** 
~ustomer : AAS/PAVLETICH (6685) 
~ustomer Sample ID 032534-005 
"ab Sample ID 70013714 

,ample Description 
,ample Quantity 
,ample Date/Time 
\cquire Start Date/Time 
)etector Name 
,lapsed Live/Real Time 

MARINELLI 
878.000 

1-28-97 
1-29-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
3:17:00 PM 
8:23:17 PM 

6003 seconds 

:omments: 
~***************************************************** ******************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 1. 22E+00 
TH-234 8.44E-01 2.64E-01 3.73E-01 
RA-226 1. 39E+00 7.66E-01 5.51E-01 
PB-214 5.29E-01 1.23E-01 4.69E-02 
BI-214 4.84E-01 1. 06E- 01 4.34E-02 

TH-232 6.87E-01 3.54E-01 1.33E-01 
RA-228 6.97E-01 1. 04E+00 1.53E-01 
AC-228 7.20E-01 7.58E-01 9.08E-02 
TH-228 6.82E-01 3.57E-01 4.63E-01 
RA-224 6.46E-01 2.73E-01 8.77E-02 
PB-212 7.43E-01 1. 75E- 01 3.51E-02 
BI-212 8.40E-01 4.03E-01 2.93E-01 
TL-208 6.91E-01 1. 51E- 01 6.60E-02 

U-235 Not Detected --------- 1. 64E-01 
TH-231 Not Detected --------- 1.63E+00 
PA-231 Not Detected --------- 1.26E+00 
TH-227 Not Detected --------- 3.00E-01 
RA-223 Not Detected --------- 1.18E-01 

~~ 1/~lql RN-219 d.dei: 01 d 7Ai: 01 3 . S2E - 01 rot Ql,t:;<,x.:J 
PB-211 Not Detected --------- 7.60E-01 
TL-207 Not Detected --------- 1.36E+01 

AM-241 Not Detected --------- 1.S7E-01 
PU-239 Not Detected --------- 3.11E+02 
NP-237 Not Detected --------- 2.3SE-Ol 
PA-233 Not Detected --------- S.lSE-02 
TH-229 Not Detected --------- 1.86E-01 



[SummalY Report] - Sample 1D: 70013714 

Nuclide 
Name 

AG-llOm 
BA-l33 
BE-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-S9 
GD-153 
HG-203 
1-131 
1R-192 
K-40 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
N1-S7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-20l 
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 

1.96E-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.78E+Ol 
1 55li: Q~ 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

l.06E-Ol 

2.69E+OO 
::l 7:!E Q::l 

MDA 
(pCi/gram) 

4.44E-02 
3.78E-02 
2.41E-Ol 
8.l4E-Ol 
8.71E-02 
2.33E-02 
3.81E-02 
1. 63E-Ol 
3.47E-02 
2.l7E-02 
3.l4E-02 
4.24E-02 
2.02E-Ol 
3.63E-02 
2 .40E- 02 
2.36E-Ol 
1.70E-Ol 
9.34E-02 
7.76E-02 
7.17E-02 
2.58E-02 
2.80E-02 
2.42E-02 
2.50E-Ol • I \_,L'lA J - •• 
2.01E-02 Ytc:-,dd~ n~/ ~e)9 i 
3.33E-Ol 
4.30E-02 
1.17E-Ol 
1.4SE-Ol 
2.03E-Ol 
7.8SE-02 
2.61E-02 
2.7SE-Ol 
S.19E-02 
2.83E-02 
7.71E-02 
3.4SE-02 
1. SlE- 01 
1.S8E-Ol 
S.96E-Ol 
8.73E-02 
1. 08E-Ol 
2.83E-02 
1.00E-0l 
S.79E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
1-29-97 11:50:29 PM * 

************************************************************************ 

Analyzedby:\J<.1j l/:se/q-, Reviewedby:9 /J]u/f7 : 
*************~~************************************ *****4*********** 
ustomer : AAS/PAVLETICH (6685) 
ustomer Sample ID : 032536-014 
ab Sample ID 70013715 

ample Description 
ample Quantity 
ample Date/Time 
.cquire Start Date/Time 
etector Name 
lapsed Live/Real Time 

MARINELLI 
500.000 

1-28-97 
1-29-97 

LAB 0 1 
6000 / 

LIQUID SAMPLE 
mL 

10:15:00 AM 
10:08:42 PM 

6001 seconds 

'omments: 
************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/mL ) Error (pCi/mL 

------- ---------- ---------- ----------
U-238 Not Detected --------- 7.47E-01 
TH-234 Not Detected --------- 3.12E-01 
RA-226 Not Detected --------- 3.15E-01 
PB-214 Not Detected --------- 4.84E-02 
BI-214 Not Detected --------- 4.95E-02 

TH-232 Not Detected --------- 1.41E-01 
RA-228 Not Detected --------- 1.16E-01 
AC-228 Not Detected _ .. ------- 9.51E-02 
TH-228 Not Detected --------- 4.59E-01 
RA-224 Not Detected --------- 1.16E-01 
PB-212 Not Detected --------- 3.54E-02 
BI-212 Not Detected --------- 3.00E-01 
TL-208 Not Detected --------- 7.16E-02 

U-235 Not Detected --------- 1. 27E- 01 
TH-231 Not Detected --------- 9.68E-01 
PA-231 Not Detected --------- 9.80E-01 
TH-227 Not Detected --------- 1.41E-01 
RA-223 Not Detected --------- 7.07E-02 
RN-219 Not Detected --------- 2.56E-01 
PB-211 Not Detected --------- 5.80E-Ol 
TL-207 Not Detected --------- 9.11E+OO 

AM-241 Not Detected --------- 1. 05E-Ol 
PU-239 Not Detected --------- 2.23E+02 
NP-237 Not Detected --------- 1.24E-Ol 
PA-233 Not Detected --------- 4.14E-02 
TH-229 Not Detected --------- 1.22E-Ol 



[Summary Report] - Sample ID: 70013715 

Nuclide Activity 2-sigma MDA 
Name (pCi/mL ) Error (pCi/mL 

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

AG-llOm Not Detected --------- 2.09E-02 
BA-133 Not Detected --------- 2.72E-02 
BE-7 Not Detected --------- 1. 71E-Ol 
CD-109 Not Detected --------- 4.l2E-Ol 
CD-llS Not Detected --------- 5.40E-02 
CE-139 Not Detected --------- 1.67E-02 
CE-14l Not Detected --------- 2.90E-02 
CE-144 Not Detected --------- 1.11E- 01 
CO-56 Not Detected --------- 3.28E-02 
CO-57 Not Detected --------- 1.54E-02 
CO-58 Not Detected --------- 2.47E-02 
CO-60 Not Detected --------- 2.54E-02 
CR-5l Not Detected --------- 1.S9E-Ol 
CS-134 Not Detected --------- 2.42E-02 
CS-137 Not Detected --------- 2.26E-02 
EU-1S2 Not Detected --------- 1.88E-Ol 
EU-154 Not Detected --------- 1.20E-Ol 
EU-1SS Not Detected --------- 6.26E-02 
FE-59 Not Detected --------- 3.9SE-02 
GD-153 Not Detected --------- 4.66E-02 
HG-203 Not Detected --------- 1.97E-02 
1-13l Not Detected ---- ... ---- 2.20E-02 
IR-192 Not Detected --------- 1.8SE-02 
K-40 Not Detected --------- 3.47E-Ol 
MN-S4 Not Detected --------- 2.34E-02 
MO-99 Not Detected --------- 2.34E-Ol 
NA-22 Not Detected --------- 2.66E-02 
NA-24 Not Detected --------- 1.36E-Ol 
NB-95 Not Detected --------- 8.47E-02 
ND-147 Not Detected --------- 1. 43E- 01 
NI-S7 Not Detected --------- 6.69E-02 
RU-103 Not Detected --------- 2.l9E-02 
RU-106 Not Detected --------- 1.90E-Ol 
SB-122 Not Detected --------- 4.46E-02 
SB-124 Not Detected --------- 2.27E-02 
SB-12S Not Detected --------- S.81E-02 
SR-8S Not Detected ------ ... -- 3.07E-02 
TA-182 Not Detected --------- 7.37E-02 
TA-183 Not Detected ___ - __ 00_ ... 1.11E-Ol 
TC-99m Not Detected --------- 1.02E+OO 
TL-20l Not Detected --------- S.S6E-02 
XE-133 Not Detected --------- 6.6SE-02 
Y-88 Not Detected --------- 2.66E-02 
ZN-6S Not Detected --------- S.48E-02 
ZR-9S Not Detected --------- 3.96E-02 



******~*********************+************************* ****************** 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
1-30-97 7:19:22 AM * 

*:::~::::*::~~~*:~::;~~~;*********::::::::*::~***~*i::*i;:***: 
'*************~~*~******************************~**~******'***I*~***** 
:ustomer AAS/PAVLETICH (6685) 
:ustomer Sample ID LAB CONTROL SAMPLE USING CG134 
,ab Sample ID 70013716 

;ample Description 
;ample Quantity 
;ample Date/Time 
,cquire Start Date/Time 
Jet ector Name 
:lapsed Live/Real Time 

MIXED GAMMA STANDARD CG134 
1~000 Each -

11-01-90 12:00:00 PM 
1-30-97 7:03:45 AM 

LAB 0 1 
600 / 605 seconds 

:omments: 
~***************************************************** ******************* 

Nuclide Activity 2-sigma MIlA 
Name (pCi/Each) Error (pCi/Each) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 8.33E+03 
TH-234 Not Detected --------- 3.24E+03 
RA-226 Not Detected --------- 5.89E+03 
PB-214 Not Detected --------- 7.16E+02 
BI-214 Not Detected --------- 6.93E+02 

TH-232 Not Detected --------- 2.21E+03 
RA-228 Not Detected --------- 3.25E+03 
AC-228 Not Detected --------- 1.89E+03 
TH-228 Not Detected --------- 6.66E+04 
RA-224 Not Detected --------- 7.26E+02 
PB-212 Not Detected --------- 4.79E+03 
BI-212 Not Detected --------- 5.05E+04 
TL-208 Not Detected --------- 9.64E+03 

U-235 Not Detected --------- 1.45E+03 
TH-231 Not Detected --------- 1.17E+04 
PA-231 Not Detected --------- 1.46E+04 
TH-227 Not Detected --------- 2.42E+03 
RA-223 Not Detected ------_ .. - 1.00E+26 
RN-219 Not Detected --------- 5.91E+03 
PB-211 Not Detected --------- 1.34E+04 
TL-207 Not Detected --------- 2.,S6E+05 

AM-241 8.BSE+04 1.4SE+04 l.S4E+03 
PU-239 Not Detected --------- 2.S6E+06 
NP-237 Not Detected --------- 1.70E+03 
PA-233 Not Detected --------- 6.24E+02 
TH-229 Not Detected --------- 1.4SE+03 



[S1.!mmary Report) - Sample ID: 70013716 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each) Error (pCi/Each) 

------- ---------- ---------- ----------
AG-llOm Not Detected --------- 9.40E+OS 
BA-133 Not Detected --------- 6.49E+02 
BE-7 Not Detected --------- 2.8SE+16 
CD-109 3.44E+05 1. 48E+05 1.47E+OS 
CD-115 Not Detected --------- 1.00E+26 
CE-139 Not Detected --------- 2.07E+07 
CE-14l Not Detected --------- 1.00E+26 
CE-144 Not Detected --------- 3.76E+05 
CO-56 Not Detected --------- 3.59E+ll 
CO-57 Not Detected --------- 6.34E+04 
CO-SB Not Detected --------- 2.02E+12 
CO-60 7.2BE+04 9.91E+03 4.0BE+02 
CR-Sl Not Detected --------- 1.00E+26 
C8-134 Not Detected --------- 2.61E+03 
C8-137 6.65E+04 B.B7E+03 3.27E+02 
EU-1S2 Not Detected --------- 4.21E+03 
EU-1S4 Not Detected --------- 2.8BE+03 
EU-155 Not Detected --------- 1.90E+03 
FE-59 Not Detected ---- ... ---- 2.77E+1B 
GD-153 Not Detected --------- 3.84E+05 
HG-203 Not Detected --------- 1. 54E+17 
1-131 Not Detected --------- 1. OOE+26 
IR-192 Not Detected --------- 5.80E+1l 
K-40 Not Detected --------- 1.51E+03 
MN-54 Not Detected --------- 7.05E+04 
MO-99 Not Detected --------- 1.OOE+26 
NA-22 Not Detected --------- 1.27E+03 
NA-24 Not Detected --------- 1. OOE+26 
NB-95 Not Detected --------- 1. OOE+26 
ND-147 Not Detected ----- .. __ .. 1. OOE+26 
NI-57 Not Detected --------- 1. OOE+26 
RU-103 Not Detected --------- 1.13E+20 
RU-106 Not Detected --------- 2.33E+05 
8B-122 Not Detected --------- 1.00E+26 
SB-124 Not Detected ------- .. - 8.16E+13 
SB-125 Not Detected --------- 5.52E+03 
SR-85 Not Detected ----- .. _ .. - 1.53E+13 
TA-182 Not Detected --------- 1.34E+09 
TA-183 Not Detected --------- 1. OOE+26 
TC-99m Not Detected -------- .. 1. OOE+26 
TL-201 Not Detected ------_ .. - 1.00E+26 
XE-133 Not Detected --------- 1.OOE+26 
Y-88 Not Detected --------- 5.41E+08 
ZN-65 Not Detected --------- 6.99E+OS 
ZR-95 Not Detected --------- 3.61E+13 



******+****************************************************************** 
Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
Quality Assurance Report 

... 

... 

... 
************************************************************************* 

.eport Date 
A File 
.nalyst 
ample ID 
ample Quantity 
ample Date 
leasurement Date 
:lapsed Live Time 
:lapsed Real Time 

'arameter 

1-30-97 7:20:24 AM 
C:\GENIEPC\CAMFILES\LCS1.QAF 
FCD 
70013716 

1. 00 
11-01-90 

1-30-97 
600 
605 

Mean 

Each 
12:00:00 

7:03:45 
seconds 
seconds 

lS Error 

PM 
AM 

New Value < LU : SD : UD : BS > 
-------------- ----------- ------------ ----------- ---------------------

1M-241 Activity 

:S -137 Activity 

:0- 60 Activity 

nags Key: LU 
SD 
UD= 
BS 

8.780E-02 2. 713E- 03 

6.888E-02 1.668E-03 

7.563E-02 3.095E-03 

Boundary Test 
Sample Driven N-Sigma 
User Driven N-Sigma 
Measurement Bias Test 

Test 
Test 

8.852E-02 < 

6.645E-02 < &0£ 13 :' 

7.284E-02 < 

(Ab 
(In 
(In = 
(In 

Above , 
Investigate, 
Investigate, 
Investigate, 

Be 
Ac 
Ac 
Ac 

> 

> 

> 

Below) 
Action) 
Action) 
Action) 



~*****i*********************************************** ******************* 
Sandia National Laboratories * 

~ Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
• 1-30-97 7:33:50 AM * 
******************************************************~~~.*************** 

· ~.\ U • Analyzed by: j I :~D q 7 Reviewed by: 
************** ******l* ****************************** 
:ustomer AAS/PAVLETICH (6685) 
:ustomer Sample ID LAB CONTROL SAMPLE USING 
~ab Sample ID 70013717 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
::letector Name 
3lapsed Live/Real Time 

MIXED GAMMA STANDARD CG134 
1-:-000 Each 

11-01-90 12:00:00 PM 
1-30-97 7:17:12 AM 

LAB02 
600 / 605 seconds 

O * 
i 7(} f f * ******~* ******* 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/Each) Error (pCi/Each) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 2.17E+04 
TH-234 Not Detected --------- 4.75E+03 
RA-226 Not Detected --------- 6.19E+03 
PB-214 Not Detected --------- 6.28E+02 
BI-214 Not Detected --------- 5.94E+02 

TH-232 Not Detected --------- 1. 99E+03 
RA-228 6.37E+02 7.32E+02 1.15E+03 
AC-228 Not Detected --------- 1. 55E+03 
TH-228 Not Detected --------- 6.06E+04 
RA-224 Not Detected --------- 1.15E+03 
PB-212 Not Detected --------- 4.65E+03 
BI-212 Not Detected --------- 4.17E+04 
TL-208 Not Detected --------- 8.61E+03 

U-23S Not Detected --------- 1. 74E+03 
TH-231 Not Detected --------- 1.76E+04 
PA-231 Not Detected --------- 1.33E+04 
TH-227 Not Detected --------- 2.3SE+03 
RA-223 Not Detected --------- 1. OOE+26 
RN-219 Not Detected --------- S.24E+03 
PB-211 Not Detected --------- 1.1SE+04 
TL-207 Not Detected --------- 2.09E+05 

AM-241 9.0SE+04 1.S7E+04 3.79E+03 
PU-239 Not Detected --------- 3.33E+06 
NP-237 Not Detected --------- 2.44E+03 
PA-233 Not Detected --------- 5.66E+02 
TH-229 Not Detected --------- 2.05E+03 



[Summary Report) - Sample 1D: : 70013717 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-l33 
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 
N1-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SR- 85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/Each) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.37E+04 
Not Detected 
Not Detected 

6.72E+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 Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

9.83E+03 

8.76E+03 

MDA 
(pCi/Each) 

3.28E+02 
8.48E+05 
5.74E+02 
2.42E+16 
1.82E+05 
1.00E+26 
2.24E+07 
1.00E+26 
4.70E+05 
2.99E+11 
8.26E+04 
1.65E+12 
2.95E+02 
1.00E+26 
2.33E+03 
2.55E+02 
3.42E+03 
2.39E+03 
2.56E+03 
2.23E+18 
5.49E+05 
1.37E+17 
1.00E+26 
5.29E+11 
1.45E+03 
1. 00E+26 
5.64E+04 
1. OOE+26 
1.l1E+03 
1.00E+26 
1. 00E+26 
1. 00E+26 
1. 00E+26 
1. OlE+20 
2.06E+05 
1.00E+26 
7.33E+13 
5.01E+03 
1.34E+13 
1.17E+09 
1.OOE+26 
1. OOE+26 
1. OOE+26 
1.00E+26 
4.36E+08 
5.87E+05 
3.04E+13 



*****~************************************************ ******************** 
* 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 

1-30-97 7:35:01 AM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
70013717 

1. 00 
11-01-90 
1-30-97 

600 
605 

Each 
12:00:00 

7:17:12 
seconds 
seconds 

PM 
AM 

Parameter Mean 1S Error New Value < LU : SD : un : BS > 

AM-241 Activity 9.232E-02 3.891E-03 

CS-137 Activity 6.823E-02 1. 927E- 03 

CO-60 Activity 7.478E-02 1.499E-03 

Flags Key: 

Reviewed by: 

LU Boundary Test 
SD = Sample Driven N-Sigma Test 
un User Driven N-Sigma Test 
BS = Measurement Bias Test 

~ I \.~JC,l 

9.083E-02 < 

6.722E-02 < 

7.354E-02 < 

{Ab 
{In 
{In = 
(In 

Above , 
Investigate, 
Investigate, 
Investigate, 

Be 
Ac 
Ac 
Ac 

> 

> 

Below ) 
Action 
Action, 
Action) 



Internal Leb 
SF200',COC''''1) Batch No. 

NAL YSIS REQUEST AND CHAIN OF CUSTODY PAGE --L- OF ~ 
AR/coc-1 510193 

Oept. No.IM,11 Stop: _/(\~_I_I''!~ ... --.--
ProjectfTask Manager: ~ t. ~Lfl"I~" __ _ 

Project Name: ~ - '-« fir 
Record Center Code: ~f!:(..JJt1:!:!.'-k!!!L·!~_ 

logbook ReI No: ___ o.!lrJ _____ . __ _ 

lab Contact; .ff1~,~!"e._~~~~~~ __ 
lab Destination: ____ :11!Io,_,--____ _ 

SMa ConlacllPhone; _ ~'_._ @'!'( -~~_ 

~, 1'M6tl"",_ .. _. 
Reference LOV 

J~~~r4-+1-~-+~~~~~~I~--~-ri--I-~~'~'I-;--r;--r-I--+-I--+-r+-~r--I-1-~~--+~~--~ 
~~4+~~+4-r+1-r~-=~~-r~'I-t'--I--~C=-il~--r7-+--I'-I--;--I-~-;~I-~-r-r~--r-I--r-r-r-r-f. 
~~+H~~-r~~~~~,.~~---;~~~-L=~I·~--+~'--I-I--I~-I--r~-r-I--r-I--I--r--r-;--r­
JH+++Hr~+-~-+-r~+-~~-=~~I~--~-r-+--~--I~I--;--r-r-r-I---I--'I--rt~~~-~-r-I--~~~I--~-~-+~~'H 
J~H+~~~~+1-r~~~~~~~-'-;-4-~~II-I--ir+-;-+-r-+-r-r1~~~-r-r-r-r~r-r-r-r-r-~ 

Sample 
Team 
Members~--

'" 

4. Rollnquishod hy 

4. Rocoived hy 

5. Relinquishod hy 

5, Recelvod by 

6. Relinqulshod by -, 
6. Received by 

v.. 

RUSH 
Oro, 

Oro, 

Oro, 

Oro, 

Oro, 

Org. 

PINK· Field Copy 

Dale Time 

Dato Time :.-: .... ~ -

Date limo 

Date Time 

Date Tima 

Date Time 



~(/At>-Jr B<-ft">l'­

D>' t:J) t:- :s" '0 't z-q 
ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE 'L.. OF 

SF 200 I·COD (12·'6) s..--'- (10·84) I ... 
CONTINUATION FORM AR/COc-1 ~'()11?> 

Project Name: ca-~~~ ____ ProjeollTask Manaoer: __ ... _ A.41 11",Mu;:n~u__ Cose No.: _ ?'U~: :t-.-u.'~.~ _____ _ 

Tech Area _______ _ 

WHITE· :ro Accompany Samples, 
,bo,atory Copy 

.t 

.5 

Reference LOV (available at SMO) 

Container 

PINK- Field Copy 

'Z.. 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-26-98 7:06:05 PM * 
************************************************************************* 

* ~ 1 ~ ~ t· * * Analyzed by: -2:. .3 OJ9'Y Reviewed by:, 'JI,t;, '4 * 
************** ******* ** **~********************** * ~J~; *************** 
Customer C.AAS/D.BISWELL (6134/SMO) 
Customer SamDle ID 036775-001 
Lab Sample ID 80052301 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Star~ Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
900.000 

3-24-98 
3-26-98 
~02 

6000 / 

SOLID SAMPLE 
gram 

10: 45: 00 1I.M' 
5:22:31 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 3.06E+00 
TH-234 Not Detected --------- 7.06E-01 
RA-226 1.28E+00 6.57E-01 4.90E-01 
PB-214 5.38E-01 2.33E-01 4.39E-02 
BI-214 4.93E-01 1.81E-01 4.01E-02 
PB-210 Not Detected --------- 3.27E+01 

TH-232 6.S2E-01 3.44E-01 1. 29E- 01 
RA-228 7.11E-01 1. 86E-01 1. 39E-01 
AC-228 8.16E-01 1. 77E-01 7.72E-02 
TH-228 7.01E-01 7.96E-01 4.34E-01 
RA-224 8.23E-01 2.3SE-01 5.92E-02 
PB-212 7.53E-01 1.26E-01 3.63E-02 
BI-212 7.41E-01 2.97E-01 2_64E-01 
TL-20S 6.95E-01 1.35E-01 6_37E-02 

U-235 1.5~E 61 ... Q-'- 0: :.2SE e: ~ cktu.;t:;J )IJ4 3J~/n :oJ: • -' -' ..... 

TH-231 Not Detected --------- 2.12E+00 
PA-231 Not Detected ... _- .. _---- 3.64E+00 
TH-227 Not Detected .. _------- 3.13E-01 
RA-223 Not Detected --------- 2.10E-01 
RN-219 Not Detected --------- 3.52E-01 
PB-211 Not Detected --------- 7.95E-01 
TL-207 Not Detected --------- 1.12E+01 

AM-241 Not Detected --_ .. _---- 4.28E-01 
PU-239 Not Detected --------- 4.06E+02 
NP-237 Not Detected --------- 2.41E-01 
PA-233 Not Detected --------- 5.13E-02 
TH-229 Not Detected --------- 2.31E-01 



[Summary Report) - Sample ID: 80052301 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
BA-133 
BE-7 
CD-109 
CD-1l5 
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 
KR-S5 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
S8-124 
S8-125 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

4.868-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.878+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

7.80E-02 

2.69E+00 

MDA 
(pCi/gram 

3.56E-02 
5.88E-02 
8.83E-02 
5.698-02 
2.42E-01 
8.20E-01 
1.19E- 01 
2.72E-02 
5.06E-02 
2.21E-01 
3.09E-02 
2.81E-02 
2.91E-02 
3.31E-02 
2.20E-01 
4.04E-02 
2.02E-02 
8.44E-02 
1.64E-01 
1.37E-01 
6.73E-02 
9.86E-02 
3.04E-02 
3.19E-02 
2.51E-02 
2_29E-01 
7.46E+00 
3.41E-02 
3.14E-02 
3.66E-01 
3.74E-02 
3.51E-01 
2.24E-01 
2.13E-01 
1.19E-01 
1.23E-01 
2.71E-02 
2.59E-01 
6.15E-02 
2.77E-02 
7.64E-02 
3.42E-02 
1.31E-01 
4.98E-01 
1.56E+01 
2.85E-01 
2.72E-01 
2.44E-02 
9.02E-02 
5.21E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-30-98 11:44:26 AM * 
****************************************************** ************~****** 
* . '. * 
* Analyzed by: 1:':.- 1.,1n.118 Reviewed by: \ d A -I." it:; t> * 
*************~~* ~J****************************~*~ ~~,~~********* 
Customer C.AAS/D.BISWELL (6134/SMO) 

. Customer Samole ID 036776-001 
Lab Sample ID 80052302 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
913.000 

3-24-98 
3-26-98 

LAB02 
'6000 / 

SOLID SAMPLE 
gram 

10:50:00 AM· 
7:08:18 PM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

--- .. --- ----------- ---------- -------- .. --
U-238 Not Detected --------- 3.1SE+00 
TH-234 1.41E+00 4.37E-01 5.92E-01 
RA-226 1. 47E+00 5.10E-01 4.82E-Ol 
PB-214 6.53E-Ol 1.12E-Ol 4.11E-02 
BI-214 6.02E-Ol 1. 20E-Ol 4.43E-02 
PB-210 Not Detected --------- 3.21E+01 

TH-232 9.00E-Ol 4.21E-Ol 1.32E-01 
RA-228 9.81E-Ol 2.2SE-Ol 1. 32E-01 
AC-228 9.60E·Ol 7.33E-Ol 7.07E-02 
TH-228 7.19E-01 2.36E-Ol 4.88E-01 
RA-224 8.02E-Ol 2.23E-Ol 6.S2E-02 
PB-212 9.44E-Ol 1.S8E-Ol 3.S6E-02 
BI-212 1.03E+OO 3.S6E-01 2.98E-Ol 
TL-208 8.33E-01 l.SSE-Ol 6.18E-02 

U-23S Not Detected --------- 2.31E-Ol 
TH-231 Not Detected ------- .. - 2.1SE+OO 
PA-231 Not Detected --------- 3.61E+00 
TH-227 Not Detected --------- 3.3SE-Ol 
RA-223 Not Detected --------- 2.09E-Ol 
RN-219 Not Detected -------- ... 3.47E-Ol 
PB-211 Not Detected --------- 7.94E-Ol 
TL-207 Not Detected -------- .. 1.26E+Ol 

AM-241 Not Detected --------- 4.42E-Ol 
PU-239 Not Detected --------- 4.22E+02 

HtJI IJe-'ftrOfeD ~ 3/5;/fB NP-237 S~7CE 
~. l.SSE e- 2.64E CI:; o_ J: v. 

PA-233 Not Detected --------- 5.26E-02 
TH-229 Not Detected --------- 2.33E-Ol 



LSummary Report] - Sample ID: S0052302 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ---------- --------_ ... ----------
AG-108m Not Detected --------- 3.90E-02 
AG-llOm Not Detected --------- 2.94E-02 
AM-243 Not Detected ... _------- 9.35E-02 
SA-133 Not Detected --------- S.E3E-02 
SE-7 Not Detected --------- 2.33E-Ol 
CD-109 Not Detected --------- E.97E-Ol 
CD-1l5 Not Detected --------- 1.28E-Ol 
CE-139 Not Detected --------- 2.77E-02 
CE-141 Not Detected --------- 5,24E-02 
CE-144 Not Detected --------- 2.34E-Ol 
CO-56 Not Detected --------- 3_09E-02 
CO-57 Not Detected --------- 2.S6E-02 
CO-58 Not Detected --_ ... _---- 2.S9E-02 
CO-60 Not Detected --------- 3.34E-02 
CR-51 Not Detected --------- 2.24E-Ol 
CS-134 Not Detected --------- 4.26E-02 
CS-137 2_2SE-02 1.5SE-02 1.E5E-02 
EU-152 Not Detected --------- E.S7E-02 
EU-154 Not Detected --------- 1.S0E-Ol 
EU-155 Not Detected --------- 1.41E-Ol 
FE-59 Not Detected --------- 6.61E-02 
GD-153 Not Detected --------- 9.S2E-02 
HG-203 Not Detected --------- 3.02E-02 
I-13l Not Detected --------- 3.11E-02 
IR-192 Not Detected --------- 2_61E-02 
K-40 1. 97E+Ol 2.S1E+OO 2.2SE-Ol 
KR-S5 Not Detected --------- 7.S9E+OO 
MN-52 Not Detected --------- 3.36E-02 
MN-54 Not Detected --------- 3.21E-02 
MO-99 Kat Detected --------- 3.E9E-01 
NA-22 Not Detected -- ... ------ 4.02E-02 
NA-24 Not Detected --------- 4.0SE-0l 
NB-95 Not Detected --------- 2.43E-01 
ND-147 Not Detected -- .. ------ 2.14E-01 
NI-57 Not Detected --------- 6.9SE-02 
NP-239 Not Detected --------- 1.2SE-01 
RU-103 Not Detected --------- 2.71E-02 
RU-106 Not Detected --------- 2.66E-01 
S8-122 Not Detected --------- 6.47E-02 
S8-124 Not Detected --------- 2.7SE-02 
S8-125 Not Detected --------- 7.30E-02 
SN-1l3 Not Detected --------- 3.51E-02 
TA-1S2 Not Detected --------- 1.37E-01 
TA-1S3 Not Detected --------- 5.19E-01 
TC-99m Not Detected --------- 1.97E+01 
TL-201 Not Detected --------- 2.93E-01 
XE-133 2.67E e:. 9.69E 92 :."74E 91 fId:. (...Jztu::t1;l )&1 'lis ;:/1 ~ 
Y-88 Not Detected ------ .. _- 2.31E-02 
ZN-65 Not Detected --------- 9.36E-02 
ZR-95 Not Detected --------- 5.29E-02 



*~**************************************************** *********T********* 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] I 
* 3-30-98 12:16:39 PM * 
************************************************************************* 

* ~~j ~. * * Analyzed by: I!JlfJt Reviewed by: s/:,o Cill' * 
*************** **~* ***************************** * ********[1********* 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Samole ID 036777-001 
Lab Sample ID 80052303 

Sample Description 
Samole Quantity 
Sample Date/Time 
ACaUire Start Date/Time 
uetector Name 
Elapsed Live/Real Time 

MARINELLI 
796.000 

3-24-98 
3-26-98 

LAB 02 
"6000 / 

SOLID SAMPLE 
gram 

11: 00: 00 .ll.M-
8:54:07 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram ) Error (pCi/gram 

------- -- .. --_._--- - .... __ .. _-_ .. --_ .. _---_ .. -

U-238 Not Detected --------- 3.14E+00 
TH-234 1. 32E+00 s.23E-01 s.78E-01 
RA-226 1.19E+00 6.s8E-Ol s.28E-Ol 
PB-214 Not Detected --- ... _---- 4.28E-02 
BI-214 5.24E-Ol lo16E- 01 4.s4E-02 
PB-210 Not Detected --------- 3.38E+01 

TH-232 7.llE-Ol 3.87E-Ol lo50E-01 
RA-228 7.3sE-Ol 2.41E-01 1. 4 7E- 01 
AC-228 7.28E-Ol 1. 77E-01 8.03E-02 
TH-228 6.llE-Ol 2.30E-01 4.86E-Ol 
RA-224 7.92E-Ol 2.6sE-Ol 6.99E-02 
PB-212 7.ssE-Ol 1.40E-Ol 4.01E-02 
BI-212 8.s3E-01 s.30E-01 8.14E-Ol 
TL-208 6.68E-01 1.44E-01 6.04E-02 

U-23S Not Detected --------- 2.3sE-Ol 
TH-231 Not Detected --------- 2.17E+00 
PA-231 Not Detected -------- .. 3.81E+00 
TH-227 Not Detected --------- 3.33E-01 
RA-223 Not Detected --------- 2.19E-01 
RN-219 Not Detected --------- 3.73E-01 
PB-211 Not Detected --------- 8.s9E-01 
TL-207 Not Detected --------- 1. 30E+01 

AM-241 Not Detected --------- 4.s3E-01 
PU-239 Not Detected --------- 4.33E+02 

Ncr( ~t!:!1~ -4i .3i3al'i$ NP-237 4.S8E 81 1.70E c: : .. 98: 01 
PA-233 Not Detected --------- S.S8E-02 
TH-229 Not Detected --------- 2.46E-Ol 



(summary Report] - Sample ID: S0052303 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
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-1S4 
EU-1S5 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
KR-8S 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-20l 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.62E-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.94E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

1.60E-01 

2.S4E+00 

MDA 
(pCi/gram 

3.94E-02 
5.67E-02 
9.14E-02 
5.98E-02 
2.S8E-01 
1. 01E+00 
1. 36E-01 
2.89E-02 
S,36E-02 
2.36E-01 
3.44E-02 
2.97E-02 
3.12E-02 
3.59E-02 
2.37E-01 
4.36E-02 
2.19E-02 
S.92E-02 
1. S2E- 01 
1.49E-Ol 
6.83E-02 
l.03E-01 
3.13E-02 
3.56E-02 
2.70E-02 
2.3SE-01 
8.00E+OO 
3.70E-02 
3.28E":02 
4.10E-0l 
4.16E-02 
4.69E-01 
2.4SE-01 
2.24E-01 
6.96E-02 
1. 34E- 01 
3.00E-02 
2.89E-Ol 
7.21E-02 
2.97E-02 
8.1SE-02 
3.73E-02 
1.3SE-Ol 
5.40E-Ol 
2.40E+Ol 
3.12E-01 
2.97E-Ol 
2.S2E-02 
9.39E-02 
5.69E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 3-27-98 12:23:10 AM * 
************************************************************************* 

: Analyzed by: ~ J.d.d 3 J.30 /'1;;S Reviewed by: I/o ,,~/'h : 
**************.~********************************~*~~~* *************** 
Customer C.AAS/D.EISWELL (6134/SMO) 
Customer Sample ID 036778-001 
Lab Sample ID 800S2304 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
816.000 

3-24-98 
3-26-98 

LAB 0 2 
"6000 / 

SOLID SAMPLE 
gram . 

11:05:00 AM. 
10:39:42 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- -------- .. _- ------ ... _-- --_ ..... ------
U-238 Not Detected --------- 3.12E+00 
TH-234 1.12E+00 4.20E-01 S.B1E-01 
RA-226 1. 36E+00 3.97E-01 5.39E-01 
PB-214 5.26E-01 4.90E-01 4.64E-02 
BI-214 5.02E-01 1.14E-01 4.50E-02 
PB-210 Not Detected -------_ ... 3.28E+01 

TH-232 7.49E-01 3.S2E-01 1. 31E-01 
RA-228 7.54E-01 2.49E-01 1.48E-01 
AC-228 8.00E-01 3.19E-0l 8.S2E-02 
TH-228 6.00E-01 1.75E-01 4.94E-01 
RA-224 8.21E-01 2.42E-01 7.01E-02 
PB-212 7.37E-01 1.23E-01 3.69E-02 
BI-212 8.3SE-01 4.06E-01 2.87E-01 
TL-20B 6.92E-01 2.S3E-01 6.02E-02 

U-235 Not Detected --_ .. _---- 2.32E-Ol 
TH-231 Not Detected --------- 2.13E+00 
PA-231 Not Detected --------- 3.67E+OO 
TH-227 Not Detected ------ .. _- 3.27E-01 
RA-223 Not Detected --------- 2.17E-01 
RN-219 Not Detected --------- 3.S9E-01 
PB-211 Not Detected -------- .. 8.16E-01 
TL-207 Not Detected --------- 1.30E+01 

AM-241 Not Detected --------- 4.38E-01 
PU-239 Not Detected --------- 4.16E+02 
NP-237 4.o2E e1 1.geE e1 2.:0E e- Ftcr~ 3hoJ~" !L 

PA-233 Not Detected --------- S.SOE-02 
TH-229 Not Detected --------- 2.40E-Ol 



[summary Report) - Sample ID: SOOS2304 

Nuclide 
Name 

AG-I08m 
AG-llOm 
AM-243 
BA-133 
BE-7 
CD-I09 
CD-llS 
CE-139 
CE-14I 
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-lS3 
HG-203 
I-13I 
IR-192 
K-40 
KR-8S 
MN-52 
MN-54 
~O-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-I03 
RU-I06 
SB-122 
SB-124 
S:2-125 
SN-1l3 
TA-182 
TA-l83 
TC-99m 
TL-201 
XE-l33 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.46E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.04E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

2.14E-Ol 

2.94E+00 

MDA 
(pCi/gram 

3.80E-02 
4.1SE-02 
8.S9E-02 
S.86E-02 
2.S0E-01 
S.S2E-01 
1.3SE-01 
2.8SE-02 
S.3SE-02 
2.32E-01 
3.44E-02 
2.88E-02 
3.1SE-02 
3.50E-02 
2.31E-01 
4.29E-02 
2.08E-02 
8.63E-02 
1. 7SE- 01 
1.39E-Ol 
7.27E-02 
1.02E-Ol 
3.l4E-02 
3 .. 34E-02 
2.62E-02 
2.36E-Ol 
7.S0E+00 
3.4SE-02 
3.36E-02 
4.20E-Ol 
4.12E-02 
4.82E-01 
2.44E-01 
2.20E-01 
7.60E-02 
1.2SE-Ol 
2.79E-02 
2.74E-01 
6.9SE-02 
2.97E-02 
7.64E-02 
3.3SE-02 
1.3SE-01 
S.32E-01 
2.90E+01 
3.07E-01 
3.01E-01 
2.41E-02 
9.17E-02 
S.S3E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-27-98 2:08:42 AM * 
************************************************************************* 

: Analyzed by: \. 1v. A ;> J, , I,:; S' Reviewed by: /.6" J/!:Jo /16 : 
*************~~~~C/~*************************~****~************* 
Customer C.AAS/D.EISWELL (6134/SMO) 
Customer Sample ID 036779-001 
Lab Sample ID 80052305 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
758.000 

3-24-98 
3-27-98 

IJUl02 
6000 / 

SOLID SAMPLE 
gram 

11:10:00 AM-
12:25:22 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error {pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 3.56E+00 
TH-234 1.55E+00 4.77E-01 6.42E-01 
RA-226 1. 58E+00 5.57E-01 5.70E-01 
PB-214 7.41E-01 6.91E-01 4.70E-02 
BI-214 6.47E-01 1.28E-01 5.02E-02 
PB-210 Not Detected -------- ... 3.74E+01 

TH-232 9.92E-01 4.93E-01 1.51E-01 
RA-228 1.12E+00 3.02E-01 1.49E-01 
AC-228 1. 06E+00 4.08E-01 7.85E-02 
TH-228 1.08E+00 2.94E-01 4.92E-01 
RA-224 1.02E+00 3.02E-01 7.30E-02 
PB-212 1.02E+00 1. 70E-01 4.18E-02 
BI-212 1.32E+00 5.28E-01 2.95E-01 
TL-208 9.63E-01 1. 81E-01 7.23E-02 

U-235 Not Detected --------- 2.58E-01 
TH-231 Not Detected --------- 2.42E+00 
PA-231 Not Detected --------- 4.18E+00 
TH-227 Not Detected --------- 3.81E-01 
RA-223 Not Detected --------- 2.44E-01 
RN-219 Not Detected --------- 3.67E-01 
PB-211 Not Detected -------- ... 8.41E-01 
TL-207 Not Detected -------- .. 1.41E+01 

AM-241 Not Detected ------- .. - 5.05E-01 
PU-239 Not Detected ---- ..... _-- 4.72E+02 
NP-237 Not Detected --------- 2.79E-01 
PA-233 Not Detected --------- 5.82E-02 
TH-229 Not Detected --------- 2.68E-01 



[Summary Report] - Sample ID: B0052305 

Nuclide 
Name 

AG-108m 
AG-110m 
AM-243 
BA-l33 
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-155 
FE-59 
GD-153 
~G-203 
I-131 
IR-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
~'3- 95 
ND-147 
NI-57 
N?-239 
RU-103 
RU-106 
S3-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

Not Detected --------- 4_29E-02 
Not Detected --------- 3_21E-02 
Not Detected --------- 1_09E-Ol 
Not Detected --------- 6.76E-02 
Not Detected - - - - - - - - - 2. 73E-Ol -.....<V1 ) } 
-~2..,... 50: r2 ... ::-~ .... 1 &9 9S-----,G~~"....,· ~HC"':~---~9 .... "'1,.s8~Er_.lg,_±',...-- f1..cr;t ck-act::iJ ~r- 2..?o 9 S 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

LB1E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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+00 

1.57E-01 
3.09E-02 
5.B9E-02 
2.55E-Ol 
3.7BE-02 
3.24E-02 
3_36E-02 
3_76E-02 
2_50E-Ol 
4.82E-02 
3 A6E-02 
9.73E-02 
1.99E-Ol 
1.57E-Ol 
7.43E-02 
L12E-Ol 
3 AOE- 02 
3.72E-02 
2.B4E-02 
2_58E-Ol 
S _ 77E+OO 
4.1SE-02 
3.62E-02 
4.67E-Ol 
4.l9E-02 
5.6SE-Ol 
2.BBE-Ol 
2.S2E-Ol 
B.54E-02 
L 41E- 01 
3.l2E-02 
3.1SE-Ol 
7.94E-02 
3.l6E-02 
8.48E-02 
3.B4E-02 
LS7E-Ol 
6.l6E-Ol 
3.93E+Ol 
3.46E-Ol 
3.42E-Ol 
2.7SE-02 
L07E-Ol 
6.22E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 3-27-98 3:54:30 AM * 
******************************************T****************************** 

: Analyzed by:~ ~hlljt)s> Reviewed bY:f,.;{~'ltj! : 
**************~~**~**************************** *~~J**************** 
Customer : C.AAS/D.BISWELL (6134/SM ) 
Customer Sample ID 036780-001 
Lab Sample ID 80052306 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
838.000 

3-24-98 
3-27-98 
~02 

6000 / 

SOLID SAMPLE 
gram 

11:10:00 AM-
2:10:53 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram ) Error (pCi/gram 

- ... _---- ----------- ----- ........ _- - .. _--------
U-238 Not Detected --------- 3.43E+00 
TH-234 1. 35E+00 4.43E-01 6.llE-01 
RA-226 1.78E+OO 8.47E-01 6.24E-01 
PB-214 7.27E-01 1.21E-01 4.67E-02 
EI-214 6.48E-01 6.00E-01 4.57E-02 
PB-210 Not Detected -------_ ... 3.39E+01 

TH-232 9.81E-01 4.SSE-01 1.22E-01 
RP.-228 9.9SE-01 2.74E-01 1.47E-01 
AC-228 9.S3E-01 2.01E-01 7.9SE-02 
TH-228 9.90E-01 2.72E-01 4.4SE-01 
RA-224 9.96E-01 2.92E-01 7.04E-02 
PB-212 9.41E-01 8.14E-01 4.19E-02 
EI-212 1. 03E+OO 4.06E-Ol 3.05E-01 
TL-208 9.07E-01 1. 79E-01 7.09E-02 

U-235 Not Detected --------- 2.43E-01 
TH-231 Not Detected ------- ... - 2.30E+OO 
PA-231 Not Detected ... _------- 3.77E+OO 
TH-227 Not Detected --------- 3.S8E-01 
R..~-223 Not Detected -- .. _----- 2.33E-01 
R.."l- 219 Not Detected --------- 3.76E-01 
PB-211 Not Detected --------- 8.37E-01 
TL-207 Not Detected --------- 1.28E+01 

A..~-241 Not Detected --------- 4.85E-01 
PU-239 Not Detected --------- 4.48E+02 

Yl.ct-~ sed.s.J=iJJ1~ NP-237 6.1:E 01 :.96E ~- J.01E 01 ~-

PA-233 Not Detected -------- .. 5.7SE-02 
TH-229 Not Detected --------- 2.S9E-01 



[Summary Report] - Sample ID: : BOOS2306 

Nuclide 
Name 

AG-l08rn 
AG-llOrn 
AM-243 
BA-133 
BE-7 
CD-l09 
CD-ll5 
CE-l39 
CE-l41 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-l34 
CS-l37 
EU-lS2 
EU-1S4 
EU-1SS 
FE-S9 
GD-1S3 
HG-203 
I-Ul 
IR-l92 
:<-40 
K.1{- 85 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NE-9S 
ND-1.47 
NI-S7 
NP-239 
RU-l03 
RU-106 
SB-l22 
SB-124 
SB-12S 
SN-l.l.3 
TA-l82 
TA-l83 
TC-99rn 
TL-201 
XE-l33 
Y-8B 
ZN-6S 
ZR-9S 

Activity 
(pCi/grarn ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
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.72E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.96E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

2.06E-02 

2.81E+00 

MDA 
(pCi/gram 

4.04E-02 
3.S4E-02 
1.00E-Ol 
6.43E-02 
2.S0E-01 
1. 03E+00 
1.SlE-01 
3.02E-02 
S.S7E-02 
2.44E-Ol 
3.62E-02 
3.02E-02 
3.19E-02 
3.SlE-02 
2.44E-01 
4.44E-02 
1.94E-02 
9.0SE-02 
1.86E-01 
1.S0E-Ol 
7.0SE-02 
1.06E-01 
3.2lE-02 
3.S2E-02 
2.S0E-02 
2.3lE-01 
B.2SE+00 
3.92E-02 
2.24E-02 
4.S4E-01 
4.l6E-02 
6.lSE-Ol 
2.7SE-01 
2.26E-Ol 
1.49E-Ol 
1.. 33E- 01 
2.88E-02 
2.S0E-01 
7.4SE-02 
2.86E-02 
B.03E-02 
3. 7l.E- 02 
1.46E-Ol 
S.90E-Ol 
4.60E+01 
3.3SE-Ol 
3.43E-01 
2.33E-02 
9.92E-02 
S.90E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation protection Sample Diagnostics Program (881 Laboratory) * 
* 3-27-98 5:40:30 AM * 
************************************************************************* 

: Analyzed by:\.P1A.3i:;. }'i? Reviewed by:5.g. fhak<.... .l/so/rr : 
*************~**~*~ ************************************************* 
Customer C.AAS/D.BISWELL (6134/SMO) 
Customer Sample ID 036781-001 
Lab Sample ID 80052307 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
666.000 

3-24-98 
3-27-98 

4B02 
6000 / 

SOLID SAMPLE 
gram 

11:15:00 AM-
3:56:49 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

U-238 
TH-234 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-20a 

U-235 
TH-231 
PA-231 
TH-227 
RA-223 
R..'J - 219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Activity 
(pCi/gram ) 

Not Detected 
1.21E+00 
1.55E+00 
5.80E-01 
5.40E-01 

Not Detected 

1.07E+OO 
1.06E+OO 
1.09E+OO 
8.90E-01 
1.10E+OO 
1.01E+00 
1.21E+OO 
9.87E-Ol 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 

.LiSE 81 
Not Detected 
Not Detected 

2-sigrna 
Error 

4.52E-01 
6.69E-01 
9.02E-Ol 
1.27E-01 

a.07E-Ol 
4.70E-01 
1. 75E-0l 
2.94E-Ol 
3.SSE-01 
3.00E-Ol 
S.49E-Ol 
1. SSE-01 

1.6:: 0: 

MDA 
(pCi/gram ) 

3.63E+OO 
6.00E-01 
S.83E-Ol 
4.72E-02 
S.16E-02 
3.76E+01 

1. 64E-01 
1.43E-01 
8.78E-02 
5.41E-01 
9.04E-02 
4.41E-02 
3.43E-01 
7.60E-02 

2.67E-Ol 
2.50E+00 
4.26E+00 
4.0SE-Ol 
2.61E-01 
4.11E-01 
9.13E-01 
1.40E+Ol 

S.24E-01 
4.93E+02 
3.:3E 01 
6.44E-02 
2.80E-Ol 



[Summary Report] - sample 1D: : 80052307 

Nuclide 
Name 

AG-10Sm 
AG-llOm 
AM-243 
BA-133 
BE-7 
CD-109 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-5S 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-1S4 
EU-1S5 
FE-S9 
GD-1S3 
HG-203 
1-131 
1R-192 
K-40 
KR-8S 
MN-S2 
MN-S4 
MO-99 
NA-22 
~A-24 
NB-9S 
ND-147 
N1-S7 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
"{-S8 
ZN-6S 
ZR-95 

Activity 
(pCi/gram 1 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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. 68E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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.S4E+00 

MDA 
(pCi/gram 

4.42E-02 
3.44E-02 
1.06E-01 
6.S7E-02 
2.89E-Ol 
1.06E+00 
1.76E-Ol 
3.17E-02 
6.10E-02 
2.69E-01 
3.91E-02 
3.26E-02 
3.37E-02 
3.49E-02 
2.6SE-01 
4.86E-02 
3.63E-02 
9.78E-02 
2.04E-01 
1.20E-01 
7.66E-02 
1.17E-Ol 
3.S6E-02 
3.84E-02 
2.99E-02 
2.78E-01 
9.26E+00 
4.32E-02 
3.81E-02 
4.9SE-Ol 
4.S3E-02 
7.2SE-Ol 
3.14E-01 
2.61E-01 
S.89E-02 
1. 47E- 01 
3.14E-02 
3.11E-0l 
S.23E-02 
3.43E-02 
8.71E-02 
4.13E-02 
l.SlE-01 
6.53E-01 
S.98E+01 
3.76E-01 
3.63E-01 
2.83E-02 
1.03E-Ol 
6.S4E-02 



************************************************************************* 
., Sandia National Laboratories * 
., Radiation protection Sample Diagnostics Program [881 Laboratory] ., 
* 3-30-98 12:47:46 PM * 
******************************************************************~****** 

* ., ~. /; * * Analyzed by:' Reviewed by: 3.3 9 * ***.,***********~~ *~********************"T.,.,*~**j*¥ *.,f.,******** 
Customer : C.AAS/D.EISWELL (6134/SMO) 
Customer Samnle ID 036782-001 
Lab Sample ID 80052308 

Samnle Description 
Sample Quantity 
Samnle Date/Time 
ACaUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
856.000 

3-24-98 
3-27-98 

LAB 0 2 
'6000 / 

SOLID SAMPLE 
gram 

11: 25: 00 1>_"1. 
5:42:43 1>.M 

6003 secor..ds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MIlA 
Name (pCi/gram Error (pCi/gram 

---- .. _- ---- ...... _--- ---------- -----------
U-238 Not Detected --------- 3.14E+OO 
TH-234 1.29E+00 5.08E-0l S.71E-Ol 
RA-226 1.42E+OO 7.15E-Ol 4.79E-Ol 
PB-2l4 Not Detected ------_ .. - 4.3lE-02 
BI-214 5.3lE-Ol 2.38E-Ol 4.43E-02 
PB-2l0 Not Detected --------- 3.38E+Ol 

TE-232 7.44E-Ol 3.7BE-Ol 1. 39E-Ol 
RA-228 1.03E+OO 2.28E-Ol 2.44E-Ol 
AC-228 7.93E-Ol 1. 86E-Ol 7.9lE-02 
TH-22S 8.20E-Ol 5.00E-Ol 4.4lE-Ol 
RA-224 7.42E-Ol 2.3SE-Ol E.27E-02 
PB-2l2 7.l9E-Ol l.23E-Ol 3.9SE-02 
BI-2l2 9.00E-Ol 3.72E-Ol 2.42E-Ol 
TL-208 6.99E-Ol 1.3lE-Ol S.98E-02 

U-23S Not Detected --------- 2.30E-Ol 
TH-231 Not Detected --------- 2.24E+OO 
PA-231 Not Detected --------- 3.7SE+OO 
TH-227 Not Detected --------- 3.20E-Ol 
RA-223 Not Detected --------- 2.22E-Ol 
RN-219 Not Detected --------- 3.68E-Ol 
PB-211 Not Detected --------- S.44E-Ol 
TL-207 Not Detected --------- 1.24E+Ol 

AM-241 Not Detected ------- .. - 4.SlE-Ol 
PU-239 Not Detected --------- 4.19E+02 
NP-237 Not Detected --------- 2.59E-Ol 
PA-233 Not Detected --------- S.47E-02 
TH-229 Not Detected --------- 2.34E-Ol 



(Summary Report] - Sample ID: B005230B 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
BA-133 
BE-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 
I-13l 
IR-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
N1>_-22 
NA-24 
NB-95 
NO-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-U2 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99rn 
TL-20l 
XE-133 
Y-BB 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

2-sigrna 
Error 

MDA 
(pCi/gram 

Not Detected --------- 3.63E-02 
Not Detected --------- 5.95E-02 
Not Detected --------- S.60E-02 
Not Detected --------- S.73E-02 I 
--&8 -:-:. 2z:.<OEHEH03-i2=----3:1,..,..-41-SSi:;E-e-S2Z!-----9::-:-.4141re_-OEr.:2- ).I~ D2f6!'l5P jCX :70/"6 

1.S1E+DO 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

4_66E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.01E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

5.43E S1 8.'i';E-S ... Itbrk!TC€7t'J)P...?b/~f 
--------- 1.46E-Ol /' 

2.B7E-02 

B.19E-02 

3.B4E+00 

S;21E-02 
2.31E-Ol 
3.26E-02 
2.95E-02 
3.01E-02 
3.30E-02 
2.36E-Ol 
4.0BE-02 
2.l2E-02 
S.B5E-02 
1.6BE-Ol 
1.42E-Ol 
7.01E-02 
9.86E-02 
3.l2E-02 
3.43E-02 
2.69E-02 
2.1BE-Ol 
7.90E+OO 
3.B4E-02 
3.32E-02 
4.41E-01 
3.80E-02 
6.62E-01 
2.52E-01 
2.27E-01 
S.84E-02 
1.27E-01 
2.85E-02 
2.79E-01 
7.3BE-02 
2.B3E-02 
7.B2E-02 
3.70E-02 
1.40E-01 
5.67E-01 
6.32E+01 
3.2BE-01 
3.27E-01 
2.40E-02 
9.50E-02 
S.24E-02 



************************************************************************* 
... Sandia National Laboratories ... 
... Radiation Protection Sample Diagnostics Program [881 Laboratory] ... 
... 3 - 2 7 - 9 8 9 : 12 : 26 AM ... 
****************************************************** ************~****** 

: Analyzed by:'---1<Yl3)~D/r~ Reviewed by:S:3.Chu~3J30J~, : 
**************~;******l~****************************** ***************** 
Customer C.AAS/D.BISWELL (6134/SMO) 
Customer Samcle ID 036783-001 
Lab Sample ID 80052309 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
948.000 

3-24-98 
3-27-98 
~02 

6000 / 

SOLID SAMPLE 
gram 

11:30:00 AM-
7:28:49 AM 

6003 seconds 

............................................................... ****** ...... * ... ** ... **************************** ......... * ... * ............... 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ---- .. _---- .. --- ...... _--- -----------
U-238 Not Detected --------- 2.95E+00 
TH-234 1. 33E+00 6.60E-01 5.89E-01 
RA-226 1. 34E+00 5.54E-01 4.63E-01 
PB-214 5.26E-01 9.01E-02 4.27E-02 
BI-214 4.7SE-01 1.19E-01 3.91E-02 
PB-210 Not Detected - .. _------ 3.07E+01 

TH-232 6. 72E- 01 3.60E-01 1.49E-01 
RA-228 7.44E-01 2.42E-01 1. 32E-01 
AC-228 7.96E-01 2.98E-01 6.79E-02 
TH-228 6.59E-01 2.20E-01 4.56E-01 
RA-224 8.01E-01 2.23E-01 6.13E-02 
PB-212 7.53E-01 1.33E-01 3.57E-02 
BI-212 7.92E-01 3.36E-01 2.74E-Ol 
TL-208 6.58E-01 1.31E-01 6.14E-02 

U-235 Not Detected ---- .. ---- 2.19E-01 
TH-231 Not: Detected .. _------- 2.04E+00 
PA-231 Not Detected -- ......... _-- 3.50E+00 
TH-227 Not: Detected --------- 3.03E-Ol 
RA-223 Not Detected ---_ .. ---- 2.11E-Ol 
RN-219 Not Detected --------- 3.38E-Ol 
PB-211 Not Detected --------- 7.81E-01 
TL-207 Not Detected -_ .. __ .. _-- 1.20E+Ol 

AM-241 Not Detected --------- 4.32E-01 
PU-239 Not Detected --------- 3.98E+02 
NP-237 Not Detected --------- 2.94E-01 
PA-233 Not Detected -- .. _ .. ---- 5.27E-02 
TH-229 Not Detected --------- 2.31E-01 



[Summary Report] - Sample ID: : SOOS2309 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

-----_ ... ---------- ----_ .. _--- ----------
AG-10Sm Not Detected --------- 3.49E-02 
AG-llOm Not Detected --------- S.93E-02 
AM-243 Not Detected -------_ .. S.30E-02 
BA-133 Not Detected ... ---_ .. --- S.36E-02 
BE-7 Not Detected --------- 2.44E-Ol 

fI.<r::+: th)xztt;) \~ .:-}; b h P CD-109 :.64E+99 O.lCE 0: :.995,00 
CD-llS Not Detected --------- 1. 39E- 01 
CE-139 Not Detected -------- .. 2.66E-02 
CE-14l Not Detected --------- 4:97E-02 
CE-144 Not Detected --------- 2.22E-01 
CO-56 Not Detected --------- 3.l0E-02 
CO-57 Not ·Detected --------- 2.S3E-02 
CO-SS Not Detected ...... _---_ .... 2.71E-02 
CO-60 Not Detected --------- 3.00E-02 
CR-Sl Not Detected --------- 2.l8E-01 
CS -134 Not Detected --------- 3.S3E-02 
CS-137 S.27E-Ol 8.4SE-02 2.09E-02 
EU-1S2 Not Detected --------- 8.47E-02 
EU-1S4 Not Detected --------- 1.61E-Ol 
EU-1SS Not Detected .. _------- 1. 33E- 01 
FE-59 Not Detected --------- 6.2SE-02 
GD-1S3 Not Detected ----_ .. _-- 9.S3E-02 
HG-203 Not Detected --_ ... ----- 2.91E-02 
1-131 Not Detected --------- 3.31E-02 
1R-192 Not Detected ------ ....... 2.46E-02 
K-40 1. 93E+01 2.79E+00 1.92E-Ol 
KR-8S Not Detected ----- .. --- 7.3SE+00 
MN-S2 Not Detected .. _------- 3.44E-02 
MN-S4 Not Detected --- ... ----- 2.89E-02 
MO-99 Not Detected -------- .. 4.l0E-Ol 
NA-22 Not Detected --------- 3.SSE-02 
NA-24 Not Detected --------- 6.09E-Ol 
NB-9S Not Detected --------- 2.42E-Ol 
ND-147 Not Detected --------- 2.11E-Ol 
N1-S7 Not Detected --------- 8.S0E-02 
NP-239 Not Detected ------ .. _- 1.19E-Ol 
RU-I03 Not Detected .. _------- 2.70E-02 
RU-I06 Not Detected --- .. ----- 2.63E-01 
SB-122 Not Detected --------- 7.l6E-02 
SB-124 Not Detected ... _------- 2.7SE-02 
SB-12S Not Detected --------- 7.48E-02 
SN-1l3 Not Detected --------- 3 .41E- 02 
TA-182 Not Detected --------- 1.28E-Ol 
TA-183 Not Detected --------- S.4SE-Ol 
TC-99m Not Detected --------- 7.27E+01 
TL-201 Not Detected --------- 3.12E-Ol 
XE-133 Not Detected --------- 3.20E-Ol 
'£-88 Not Detected --------- 2.12E-02 
ZN-6S Not Detected -- .. __ .. _-- 8.61E-02 
ZR-9S Not Detected --------- 4.92E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
'* 3-27-98 10:57:31 AM * 
************************************************************************* 

: Analyzed by:\ Wi.3).30 iq,,>? Reviewed by: 5:3. r;);;q ~ s/10 /'t? : 
**************~*****'*y******************************* **************** 
Customer C.AAS/D.EISWELL (6134/SMO) 
Customer Sample ID 036784-001 
Lab Sample ID 80052310 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
904.000 

3-24-98 
3-27-98 

LAB 0 2 
6000 j 

SOLID SAMPLE 
gram 

11:35:00 AM' 
9:14:39 AM 

6003 seconds 

Comments: 
*********************************'**************************************** 

Nuclide Activity 2-sigma MDA 
Name (pCijgram Error (pCi/gram ) 

------- ----oo-_ .. _-- -------_ ..... -----------
U-238 Not Detected --------- 3.14E+00 
TH-234 1.27E+00 4.60E-01 5.S8E-01 
RA-226 1.72E+00 1.10E+00 6.59E-01 
PE-214 6.00E-01 1.21E-01 4.33E-02 
BI-214 S.22E-01 9.69E-02 4.25E-02 
PB-210 Not Detected --------- 3.35E+01 

TH-232 7.79E-01 8.9SE-Ol 1.34E-01 
RA-228 7.76E-01 2.49E-Ol 1. 39E- 01 
AC-228 7.99E-01 3.04E-01 7.7SE-02 
TH-228 7.S3E-01 2.31E-01 4.S2E-01 
RA-224 7.S5E-01 2.24E-01 6.2SE-02 
PB-212 7.91E-01 1.29E-01 3.S4E-02 
BI-212 9.2SE-01 S.13E-01 3.0SE-Q1 
TL-20S 7.04E-01 2.13E-01 6.33E-02 

U-235 Not Detected -- .. _----- 2.29E-Ol 
TH-231 Not Detected --------- 2.21E+OO 
PA-231 Not Detected - .. ------- 3.65E+OO 
TH-227 Not Detected -------- .. 3.20E-01 
RA-223 Not Detected ---oo_ ... _-- 2.20E-01 
RN-219 Not Detected --------- 3.69E-01 
PB-211 Not Detected -------- .. S.21E-01 
TL-207 Not Detected ----- .. _-- 1.23E+01 

AM-241 Not Detected .......... _---- 4.46E-01 
PU-239 Not Detected --------- 4.27E+02 
NP-237 Not Detected ... _------- 2.S1E-01 
PA-233 Not Detected --------- S.53E-02 
TH-229 Not Detected -- .. _----- 2.4SE-01 



[Summary Report] - Sample ID: S0052310 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
BA-133 
BE-7 
CD-109 
CD-1l5 
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-1SS 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
KR-8S 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-S7 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-S8 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

5.37E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.S9E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.SSE 82 
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 

S.SSE-02 

2.7SE+00 

MDA 
(pCi/gram 

3.63E-02 
6.17E-02 
9.1SE-02 
S.69E-02 
2.S2E-01 
9.SSE-01 
1.S2E-01 
2.S2E-02 
5,26E-02 
2.34E-01 
3.10E-02 
2.S7E-02 
3.00E-02 
3.26E-02 
2.34E-01 
4.03E-02 
2.17E-02 
S.60E-02 
1. 67E-01 
1.40E-01 
6.62E-02 
1. OlE- 01 
3.11E-02 
3.42E-02 
2.64E-02 
2.21E-01 
7.71E+00 
3.67E-02 
2.9SE-02 
4.37E-01 
3.S0E-02 
7.1SE-01 
2.S9E-01 
2.19E-01 
1.SSE-01 
1.26E-01 
2.91E-02 
2.66E-01 
1.02E :: 
2.S2E-02 
S.02E-02 
3.54E-02 
1. 31E- 01 
S.64E-01 
9.31E+01 
3.36E-01 
3.3SE-01 
2.31E-02 
S.SlE-02 
S.34E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-30-98 1:03:16 PM * 
************************************************************************* 

* ~ Ir»" ... ... Analyzed by: ~rStl'it Reviewed by: ...s. ... 
............... * ......... ******* **~* ...... **** ...... ** ... ******* ...... ********~~**'~j~~* ... ** ...... ** ... 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample ID 036785-001 
Lab Sample ID 80052311 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Jetector Name 
Elapsed Live/Real Time 

MARINELLI 
854.000 

3-24-98 
3-27-98 

WJ302 
6000 / 

SOLID SAMPLE 
gram 

ll:40:001l.M" 
10:59:46 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

_40 __ ._. ... _-------_ .. ---------- -----------
U-238 Not Detected --------- 3.28E+00 
TH-234 1. 08E+00 5.17E-01 6.0SE-Ol 
RA-226 1.S2E+00 S.62E-Ol 4.89E-Ol 
PB-214 S.53E-Ol 1.07E-Ol 4.62E-02 
BI-214 5.29E-01 1.lSE-Ol 4.36E-02 
PB-210 Not Detected --------- 3.40E+Ol 

TH-232 7.67E-Ol 3.6SE-Ol 1.41E-Ol 
RA-228 7.48E-Ol S.l3E-Ol 1.44E-Ol 
AC-228 7.67E-Ol 1.90E-Ol 7.80E-02 
TH-228 8.81E-Ol 3.l3E-Ol 4.67E-01 
RA-224 8.1SE-01 2.6SE-Ol 6.l3E-02 
PB-212 S.21E-Ol 1.37E-Ol 3.92E-02 
BI-212 6.60E-01 2.92E-Ol 2.93E-01 
TL-208 6.76E-Ol 2.09E-Ol 6.2SE-02 

U-23S Not Detected --------- 2.34E-Ol 
TH-231 Not Detected --------- 2.28E+00 
PA-231 Not Detected --------- 3.79E+OO 
TH-227 Not Detected _ ... _------ 3.34E-Ol 
RA-223 Not: Detected --------- 2.26E-Ol 
RN-219 Not Detected --------- 3.63E-Ol 
PB-211 Not Detected --------- S.26E-Ol 
TL-207 Not Detected --------- 1.21E+Ol 

AM-241 Not Detected --------- 4.70E-Ol 
PU-239 Not Detected --------- 4.38E+02 
NP-237 Not Detected --------- 2.91E-01 
PA-233 Not Detected --------- 5.68E-02 
TH-229 Not Detected --------- 2.49E-Ol 



[Summary Report] - Sample ID: : SOOS2311 

Nuclide 
Name 

AG-10Sm 
AG-110m 
k"!- 243 
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-152 
EU-154 
EU-15S 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
KR-8S 
MN-S2 
MN-54 
MO-S9 
NA-22 
NA-24 
NB-95 
ND-147 
NI-S7 
NP-239 
RU-103 
RU-106 
5E-122 
SE-124 
SE·125 
SN-113 
TA-IB2 
TA-1S3 
TC-99m 
1'L-201 
XE-133 
Y-ES 
ZN-65 
ZR-9S 

Activity 
(pCi/gram 

2-sigrna 
Error 

MDA 
(pCi/gram 

Not Detected --------- 3.70E-02 
Not Detected --------- 6.67E-02 
Not Detected --------- 9.71E-02 
Not Detected --------- S.93E-02 
N o_t~D:t'"e:->t~e~c~tl'ie51d9-__ -~-:;--:-'-"'-tl-~--i-T.-t:-___ ---5~-:·.~~-e~~~_-€-g=~ __ r'l. _ :r.u.~{.z. .. 1 .J:YJ.3) J~ h ~ 1.4~B+ee S.~4B e1 _ ~__ __ I~~ ~ 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

6.20E-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.90E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

9.58E-02 

2.S0E+00 

1. 60E- 01 
2.SBE-02 
S,40E-02 
2.39E-01 
3.39E-02 
2.9BE-02 
2.91E-02 
3.3SE-02 
2.44E-Ol 
4.17E-02 
2.23E-02 
S.92E-02 
1. 7lE- 01 
1.4SE-01 
6.S7E-02 
1.04E-01 
3.1BE-02 
3.67E-02 
2.7SE-02 
2.32E-01 
7.B7E+00 
3.99E-02 
3.40E-02 
4.59E-01 
4.00E-02 
7.S7E-01 
2.73E-Cl 
2.30E-01 
9.7SE-02 
1.31E-01 
3.11E-02 
2.72E-Ol 
7.90E-02 
2.B2E-C2 
B.06E-02 
3.S6E-02 
1.37E-0l 
6.03E-01 
1.13E+02 
3.44E-01 
3.S2E-01 
2.41E-02 
9.09E-02 
S.20E-02 
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************************************************************************* 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) I 
* 3-24-98 6:28:49 PM * 
******************************************************************~****** 

: Analyzed by: 9-- 7J;..s-/9 r Reviewed by: Ik ?:!1br'llqb : 
***************** ** ***/,4~**'~*****************~*rJ~~!*************** 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample D : 036738-001 
Lab Sample ID 80050801 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
758.000 

3-23-98 
3-24-98 

LAB 0 1 
• 6000 / 

SOLID SAMPLE 
gram 
2:05:00 PM-
4:45:50 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

U-238 
TH-234 
RA-226 
PB-214 
BI-214 
PB-210 

Activity 
(pCi/gram ) 

4.15E+OO 
4.82E+OO 
2.09E+OO 
5.66E-Ol 
S.S4E-Ol 

Not Detected 

2-sigma 
Error 

1. 83E+OO 
1.06E+OO 
8.73E-Ol 
1.06E-Ol 
+.32E-Ol 

MDA 
(pCi/gram ) 

1.52E+OO 
4.90E-Ol 
6.28E-Ol 
4.67E-02 
S.44E-02 
8.36E+OO 

TH-232 7.94E-Ol 3.69E-Ol 1.57E-Ol 
RA-228 7.75E-Ol 2.31E-Ol 1.72E-Ol 
AC-228 8.00E-Ol 2.19E-Ol 9.11E-02 
TH-228 8.56E-Ol 4.12E-Ol 4.81E-Ol 
RA-224 7.78E-Ol 2.9SE-Ol 9.23E-02 
PB-212 7.93E-Ol 2.62E-Ol 4.06E-02 

~t=~6~ ~:~~~~g~ i:~i~=gi ~:~~~=g~ d ~~ 
U - 2 35 ----:-.: :-E. ::~3~E---i83-:::----i::..,... we,;~ ::-;:;....e.8 _~. ---2 • 22E - 0 1 tV;rA'~'(~' I i {f /';'1 
TH-231 Not Detected --------- 2.34E+OO f~ / .. 
PA-231 Not Detected --------- 3.65E+OO 
TH-227 Not Detected --------- 3.75E-Ol 
RA-223 Not Detected --------- 1.65E-Ol 
RN-219 Not Detected --------- 4.03E-Ol 
PB-211 Not Detected --------- 9.19E-Ol 
TL-207 Not Detected --------- 1.44E+Ol 

~=~j~ ~~~ g~~~~~~~ ========= ~:~~tg~ ,r-;-fJ'h.rrj),~ f 
NP-237 ------:::;-:.,.:;:-e8~E-e-;8::-----:-1.,... ~5:Si::H8r:::-----2. 36E- OlJlln de.~ "J...) 71 
PA-233 Not Detected --------- 5.91E-02 /, 
TH-229 Not Detected --------- 2.19E-Ol 



[Summary Report) - Sample ID: S0050S01 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
BA-l33 
BE-7 
CD-109 
CD-1l5 
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-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
IR-192 
K-40 
KR-S5 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
NO-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.38E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

9.31E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.65E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

2.3SE-01 

4.01E-02 

2.S6E+00 

MDA 
(pCi/gram 

4.61E-02 
4.11E-02 
6.6SE-02 
5.61E-02 
1.82E-01 
1. 07E+OO 
9.83E-02 
2.78E-02 
4:98E-02 
2.03E-01 
3.83E-02 
2.61E-02 
3.62E-02 
4.28E-02 
2.S0E-01 
4.36E-02 
2.48E-02 
7.90E-02 
2.1SE-01 
1.20E-01 
S.71E-02 
S.87E-02 
3.24E-02 
3.41E-02 
2.8SE-02 
3.14E-01 
9.47E+00 
4.10E-02 
3.79E-02 
3.65E-01 
4.98E-02 
1. 31E- 01 
1. 97E- 01 
2.35E-01 
9.12E-02 
1. 09E-01 
3.33E-02 
3.21E-0l 
5.91E-02 
3.30E-02 
9.16E-02 
4.04E-02 
1. 76E-01 
2.07E-01 
6.02E-01 
1. SOE- 01 
1.S1E-0l 
3.32E-02 
1.17E-01 
6.51E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-24-98 8:17:36 PM * 
******************************************************************£****** 

* ?::01: . * * Analyzed by: 2~ 1'1" Reviewed by: "'18 * 
****************** ****2*** ********************~~P~t************** 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample ID 036739-001 
Lab Sample ID 80050802 

Sample Description 
SamDle Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

tvI.ARINELLI 
76S.000 

3-23-98 
3-24-98 

U>.BOI 
'6000 / 

SOLID SAMPLE 
gram 
2:05:00 PM· 
6:31:4S PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide 
Na .. ne 

U-238 
TH·234 
RA·226 
PB-214 
BI-214 
PB-210 

Activity 
(pCi/gram ) 

3.06E+00 
4.33E+00 
1. 66E+00 
S.4SE-OI 
S.02E-OI 

Not Detected 

2-sigma 
Error 

1. 39E+OO 
1. 02E+OO 
S.3IE-01 
1.03E-01 
1.19E-OI 

MDA 
(pCi/gram ) 

1. 56E+00 
4.82E-01 
5.22E-01 
4.89E-02 
5.58E-02 
8.08E+00 

TH-232 8.80E-01 4.53E-01· 1.57E-01 
RA-228 8.30E-Ol 3.31E-Ol 1.7SE-Ol 
AC-228 7.36E-Ol 1.S7E-01 9.98E-02 
TE-228 7.70E-Ol 4.17E-01 S.04E-01 
RA-224 7.72E-OI 2.93E-OI 7.84E-02 
PB-212 7.67E-OI 2.ISE-Ol 3.90E-02 
BI-212 8~8IE-OI 4.06E-OI 3.47E-01 
TL-208 7.SIE-OI 1.76E-OI 7.83E-02 

U-235 Not Detected --------- 2.14E-OI 
TH-231 Not Detected --------- 2.27E+00 
PA-231 Not Detected --------- 3.S9E+00 
TH-227 Not Detected --------- 3.67E-OI 
RA-223 Not Detected --------- 1.6IE-OI 
RN-219 Not Detected --------- 3.97E-OI 
PB-211 Not Detected --------- 9.09E-OI 
TL-207 Not Detected --------- 1.S9E+OI 

AM-241 Not Detected --------- 2.00E-OI 

~~ = ~ ~ ~ ___ N_o_t-:~i-:~-=~~~.,E~~t-&~=~ __ --,!~:-:~,...e:~:.,E:f---&G=~____ i: ~ ~ ~~g ~ J/;{ J ;;~;;t 
PA-233 Not Detected --------- S.47E-02 ~ 
TH-229 Not Detected --------- 2.14E-OI ~ i~~;I~f 



[Summary Report] - Sample ID: : 80050802 

Nuclide 
Name 

AG-108m 
AG-110m 
AM-243 
BA-l33 
BE-7 
CD-109 
CD-1l5 
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 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/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 

4.58E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. 52E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

3.02E-02 

2.46E+00 

MDA 
(pCi/gram 

4.56E-02 
3.67E-02 
5.57E-02 
5.43E-02 
2.47E-01 
1.01E+00 
9.99E-02 
2.60E-02 
4-69E-02 
1.95E-01 
3.84E-02 
2.44E-02 
3.50E-02 
4.23E-02 
2.38E-01 
4.14E-02 
2.30E-02 
7.31E-02 
2.13E-01 
1.16E-01 
8.30E-02 
8.83E-02 
3.11E-02 
3.16E-02 
2.75E-02 
2.91E-01 
8.92E+00 
3.93E-02 
3.66E-02 
3.59E-01 
4.74E-02 
1.39E-01 
1. 96E- 01 
2.30E-01 
9.16E-02 
1. 05E-01 
3.05E-02 
3.03E-01 
5.54E-02 
3.19E-02 
8.73E-02 
3.85E-02 
1.66E-01 
2.01E-01 
7.48E-01 
1.49E-01 
1.56E-01 
3.21E-02 
1.14E-01 
6 .58E-02 . 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Labora:ory] * 
* 3-25-98 9:23:47 AM * 
******************************************************************~****** 

:*~~;~;;~*~~;**~*t7~;(:::****~;~!;~;~*~~;*~*jJ~~1P******** ***: 
Customer ~***: C.AAS/D.BISWELL (6134/SMO) 
Customer Sample ID 036740-001 
Lab Sample ID 80050803 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
£lapsed Live/Real Time 

MARINELLI 
888.000 

3-23-98 
3-25-98 

LAB 0 1 
'6000 / 

SOLID SAMPLE 
gram 
2:10:00 PM· 
7:40:54 JIM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ----------- - ... -------- -----------
U-238 1.18E+OO 8.03E-01 1. 06E+00 
TH-234 1.10E+00 4.09E-Ol 3.96E-Ol 
RA-226 1. 22E+00 5.13E-Ol 5.24E-Ol 
PB-214 4.83E-01 1.03E-Ol 4.41E-02 
BI-214 4.49E-01 1.03E-Ol 4.49E-02 
PB-210 Not Detected --------- 7.00E+00 

TH-232 7.81E-01 3.9SE-01 1.44E-01 
RA-228 7.06E-Ol 6.74E-01 1.39E-01 
AC-228 6.58E-01 1.78E-01 8.58E-02 
TH-228 7.17E-01 3.47E-01 4.22E-Ol 
RA-224 8.64E-01 3.05E-01 6.37E-02 
PB-212 6.88E-01 1.18E-01 3.18E-02 
BI-212 7.69E-01 3.32E-01 3.28E-01 
TL-20E 6.8SE-01 1.45E-01 6.62E-02 f. ----j ~ 
U-235 :.::E ~- .. - .. - ~- 1. 88 E - 01 f-:.::re, v/I...c-l .c 1/;..5' f r 0_ -- j-- 0_ 

TH-231 Not Detected --------- 1.95E+OO 
PA-231 Not Detected --------- 3.02E+00 
-:'H-227 Not Detected --------- 3.22E-01 
RA-223 Not Detected --------- 1.38E-01 
RN-219 Not Detected ----- ..... _- 3.55E-01 
PB-211 Not Detected --------- 7.82E-01 
TL-207 Not Detected --------- 1.37E+01 

AM-241 Not Detected --------- 1.67E-01 

?!Lf/"/ PU-239 Not Detected --------- 3.09E+02 .q-1.JrS€ 
NP-237 :. l1E e: .. "::- 0: _. J __ :.80E-01,u , 
PA-233 Not Detected --- .. _---- 4.93E-02 
TH-229 Not Detected --------- 1. 77E-01 



[summary Report] - Sample ID: : BOOS0803 

Nuclide 
Name 

AG-10Bm 
l-_G-llOm 
l-.;.''l- 243 
3A-133 
3E-7 
CD-109 
CD-1l5 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-5B 
CO-60 
G.-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
EG-203 
I-13l 
IR-192 
K-40 
!t.~-B5 
!>!N-52 
!~-54 
~O-99 
NA-22 
~;A-24 
N3-95 
~'"D-14 7 
~I-57 
~P-239 
RU-103 
?U -106 
S3-l22 
S3-l24 
S3-l25 
SN-1l3 
TA-1B2 
:'A-1B3 
-:C:-99m 
TL-20l 
ZE-133 
"f-B8 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. SlE+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

2.3SE+00 

MDA 
(pCi/gram 

4.07E-02 
3.0SE-02 
5.13E-02 
4.58E-02 
2.25E-Ol 
8.62E-Ol 
1. 04E-Ol 
2.2SE-02 
4.20E-02 
1. 67E-Ol 
3.49E-02 
2.l7E-02 
2.98E-02 
3.54E-02 
2.07E-Ol 
3.65E-02 
3.66E-02 
6.47E-02 
1.91E-Ol 
1.00E-0l 
7.B7E-02 
7.17E-02 
2.7SE-02 
2.98E-02 
2.36E-02 
2.26E-Ol 
7.62E+00 
3.S7E-02 
3.41E-02 
3.66E-Ol 
4.30E-02 
2.29E-Ol 
1.91E-Ol 
2.l3E-Ol 
1. 06E- 01 
8.9SE-02 
2.76E-02 
2.73E-Ol 
5.54E-02 
2.94E-02 
7.7SE-02 
3.36E-02 
1.4BE-Ol 
1.BOE-Ol 
2.S6E+00 
1.42E-Ol 
1.54E-Ol 
2.57E-02 
1.00E-Ol 
5.72E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 3-25-98 1:44:36 PM * 
******************************i*********************** *************~****** 

: Analyzed by: ;L :;!zs-- ~ J Reviewed by: 11.< ?~t:.8 : 
***************** *****~~** ~*******************~*If*r~************* 
Custcmer : C.AAS/D.BISWELL (6134/SMO) 
Custcmer Sample ID 036741-001 
Lab S~~ple ID 80050804 

Sample Description 
Sample Quantity 
Sample Date/Time 
ACcU~~e Start Date/Time 
Dete::::or Name 
Elapsed Live/Real Time 

MARINELLI 
777.000 

3-23-98 
3-25-98 

LAB 0 1 
'6000 / 

SOLID SAMPLE 
gram 
2:20:00 PM· 
9 :26: 15 JI.M 

6003 seconds 

Comrne:lts: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
N~"!le (pCi/gram Error (pCi/gram ) 

------- ----------- -------- ...... _ .... --------
U-238 3.27E+00 1.43E+00 1.S4E+00 
TH-234 3.S7E+00 8.18E-Ol S.33E-Ol 
RA-226 Not Detected --------- S.68E-Ol 
PB-214 6.44E-Ol 1.31E-Ol S.16E-02 
BI-214 6.01E-Ol 1.22E-Ol S.32E-02 
PB-210 Not Detected --------- 8.22E+00 

TH-232 9.8SE-01 4.83E-01 1.8SE-01 
RA-228 9.66E-Ol 3.S0E-Ol 1.69E-Ol 
AC-228 1.01E+OO 2.48E-01 1. 02E- 01 
TH-228 9.44E-01 2.92E-01 5.2SE-01 
RA-224 1.0SE+00 3.S8E-Ol 9.78E-02 
PB-212 9.62E-Ol 1.57E-01 4.l9E-02 
BI-2:2 8.10E-Ol 3.70E-Ol 3.67E-01 
TL-20a 8.60E-01 2.76E-01 8.26E-02 

U-235 2.27E-01 7.01E-02 2.04E-Ol 
TH-231 Not Detected ------- .... 2.39E+OO 
PA-231 Not Detected --------- 3.74E+OO 
TE-227 Not Detected --------- 3.96E-Ol 
RA-223 Not Detected .. _------- 1. 7lE-Ol 
R."'-2:9 Not Detected --------- 4.30E-Ol 
PB-211 Not Detected ------ .. _- 9.7SE-Ol 
TL-207 Not Detected --------- 1.65E+Ol 

AM-241 Not Detected - .. _------
2.04E-01 ~ PU-239 Not Detected --------- 3.86E+02 __.- . 

NP-237 .. .. c:- ~- -~- s: 2.23E-01'p.0 A-fR~' J/r/rf .... __ c 
~-

___ 0_ 

PA-233 Not Detected --------- 6.12E-02 ~ 
TH-229 Not Detected _ .. _----_ .. 2.l7E-Ol 



[Summary Report) - Sample ID: : B0050B04 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
BA-133 
BE-7 
CD-109 
CD-1l5 
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-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
1R-192 
K-40 
KR-S5 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
N1-S7 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-20l 
XE-133 
Y-8B 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

L37E-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

LBBE+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

'L 61E-02 

2.89E+00 

MDA 
{pCi/gram 

4.B4E-02 
4.62E-02 
6.41E-02 
S.76E-02 
2.82E-Ol 
L07E+00 
L31E-Ol 
2.76E-02 
S,16E-02 
2.04E-01 
4_0SE-02 
2.6SE-02 
3.70E-02 
4.24E-02 
2.S6E-Ol 
4.42E-02 
2_B4E-02 
7.97E-02 
2.26E-01 
L21E-Ol 
9.2SE-02 
9.1BE-02 
3.40E-02 
3.S1E-02 
2.BSE-02 
2.47E-01 
9.2BE+00 
4.S0E-02 
4.09E-02 
4.37E-Ol 
4.B4E-02 
2.9SE-Ol 
2.37E-01 
2.SBE-Ol 
1.33E-01 
LllE-Ol 
3.3BE-02 
3.13E-01 
7.36E-02 
3.3BE-02 
9.36E-02 
4.0SE-02 
1.63E-Ol 
2.23E-Ol 
4.l4E+00 
L BOE-Ol 
LBBE-Ol 
3.1BE-02 
L17E-Ol 
6.42E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 3-2S-98 1:00:30 PM * 
****************************************************** ************~****** 

: Analyzed by: ? J/lr1ft Reviewed by: ~;~4G : 
****************** * ******';*/*******************ftr**~*~;************** 
Customer , : C.AAS/D.BISWELL (6134/SMO) 
Customer S~~Dle : 036742-001 
Lab Sample ID 80050805 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector N~~e 
Elapsed Live/Real Time 

MARINELLI 
775.000 

3-23-98 
3-25-98 

LAB 0 1 
'6000 / 

SOLID SAMPLE 
gram 
2:25:00 PM-

11:14:37 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ----------- ---------- -- ... --------
U-238 2.29E+00 2.21E+00 1.S7E+00 
TH-234 1.92E+00 6.39E-Ol 4.96E-Ol 
RA-226 1. 82E+00 5.61E-Ol 5.81E-Ol 
PB-214 5.91E-Ol 1.33E-Ol 4.92E-02 
BI-214 5.S6E-Ol 6.31E-01 5.87E-02 
PB-210 Not Detected --------- 8.17E+00 

TH-232 9.4BE-Ol 4.B9E-Ol 1. 69E- 01 
RA-228 7.68E-01 2.38E-01 1.92E-01 
AC-228 9.74E-Ol 3.S1E-Ol 1. OOE- 01 
TH-228 1.0SE+00 5.S4E-01 4.43E-01 
RA-224 1.0SE+OO 3.63E-01 8.S4E-02 
PB-212 9.16E-Ol 1.61E-01 4.09E-02 
BI-212 1.14E+OO 4.07E-Ol 3.28E-Ol 

:415/,01 

TL-208 8.06E-Ol 1. 62E- 01 B.21E-02 jC 
U-23S :.:1: ~- - ,..~ ... ~- 2.24E-Ol~a-)~ w_ _.0 .. _ c_ 
TH-231 Not Detected --------- 2.2BE+00 
PA-231 Not Detected --------- 3.63E+OO 
TH-227 Not Detected --------- 3.90E-01 
RA-223 Not Detected --------- 1.39E-Ol 
RN-219 Not Detected --------- 4.2SE-Ol 
PB-211 Not Detected -- .. _----- 9.S2E-Ol 
TL-207 Not Detected .. _------- 1.63E+Ol 

AM-241 Not Detected ---_ ... _--- 1.9SE-Ol p'r;-,-;-! ?,;.4" PU-239 Not Detected --------- 3. 68E+02 Ji..:r. ~~!/~ . 
NP-237 ~ -- - ~- :.:8: --c_ 2.37E-Ol .. e 
PA-233 Not Detected --------- 6.0SE-02 
TH-229 Not Detected .. _------- 2.03E-Ol 



[Summary Report] - Sample ID: 80050805 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

-----_ ... ------_ ....... ---------- ----------
AG-10Bm Not Detected --------- 4.69E-02 
AG-llOm Not Detected --------- 3.81E-02 
AM-243 Not Detected -------- .. 6.47E-02 
BA-133 Not Detected - ... - .. _---- 5.53E-02 
BE-7 Not Detected -------- .. 2.75E-01 
CD-109 Not Detected --------- 1.05E+00 
CD-1l5 Not Detected --------- 1.30E-01 
CE-139 Not Detected --------- 2.74E-02 
CE-141 Not Detected --------- 5,03E-02 
CE-144 Not Detected .. _------- 2.00E-01 
CO-56 Not Detected --------- 4.09E-02 
CO-57 Not Detected ... -------- 2.56E-02 
CO-58 Not Detected --_ .. _---- 3.B4E-02 
CO-60 Not Detected --------- 4.16E-02 
CR-51 Not Detected --------- 2.51E-01 
CS-134 Not Detected -------- ... 4.38E-02 
CS-137 5.72E-02 6.19E-02 2.37E-02 
EU·152 Not Detected --------- 7.67E-02 
EU-154 Not Detected --------- 2.19E-01 
EU-155 Not Detected --------- 1.20E-Ol 
FE-59 Not Detected --------- 9.19E-02 
GD-153 Not Detected --------- 8.54E-02 
HG-203 Not Detected --------- 3.32E-02 
I-131 Not Detected --------- 3.50E-02 
IR-l92 Not Detected --------- 2.83E-02 
K-40 1.85E+Ol 2.84E+00 2.63E-Ol 
KR-S5 Not Detected --------- 9.51E+00 
MN-52 Not Detected ------- ...... 4.16E-02 
MN-54 Not Detected --------- 3.93E-02 
MO-99 Not Detected ... _------- 4.41E-01 
NA-22 Not Detected --------- 4.82E-02 
NA-24 Not Detected --------- 3.36E-01 
NB-95 Not Detected --------- 2.36E-Ol 
ND-147 Not Detected --------- 2.46E-01 
NI-57 Not Detected _ ... _------ 1.30E-01 
NP-239 Not Detected --------- 1.07E-Ol 
RU-103 Not Detected --------- 3.30E-02 
RU-I06 Not Detected --------- 2.93E-01 
SB-122 Not Detected --------- 7.45E-02 
SB-124 Not Detected --------- 3.45E-02 
SB-125 Not Detected --------- 9.24E-02 
SN-113 Not Detected --------- 4.12E-02 
TA-182 Not Detected --------- 1. 75E-Ol 
TA-183 Not Detected --------- 2.15E-Ol 
TC-99m Not Detected --------- 5.03E+00 
TL-201 Not Detected --------- 1. 71E-01 
XE-133 Not Detected --------- 8.98E-02 
Y-8S Not Detected --------- 2.83E-02 
ZN-65 Not Detected --------- 1.2lE-01 
ZR-95 Not Detected --------- 7.04E-02 



*******~********************************************** *********T********* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 3-25-98 6:35:58 PM . * 
*******************************************************************~***** 

: Analyzed by: q?::. :J. ~ J j '1,} Reviewed by: : 
***************** ******/;*~****************************************** 
Customer : C_AAS/D.BISWELL (6134/SMO) 
Customer Sample ID 036743-001 
Lab Sample ID 80050806 

Samole Description 
Sample Quantity 
Samole Date/Time 
ACaUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
756.000 

3-23-98 
3-25-98 

LAB 0 1 
"6000 / 

SOLID SAMPLE 
gram 
2:40:00 PM. 
1:03:15 PM 

6003 seconds 

Cort.r:1ents: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Narne (pCi/gram ) Error (pCi/gram 

------- ----------- _ ... -------- -----------
U-238 2.62E+00 2.10E+OO 3.23E+00 
TE-234 2.41E+00 6.15E-01 5.50E-01 
RA-226 1. 73E+00 5.94E-01 6.20E-01 
PE-214 6.42E-01 1.16E-01 4.78E-02 
EI-214 5.96E-01 1. 36E-01 5.25E-02 
PB-210 Not Detected --------- 8.40E+00 

TF.-232 8.71E-01 4.30E-01 1.64E-01 
RA-228 8.67E-01 2.57E-01 1.93E-01 
AC-228 8.33E-01 2.12E-01 9.63E-02 
TF.-228 7.18E-01 2.86E-01 5.00E-01 
RA-224 9.09E-01 3.69E-01 9.63E-02 
PE-212 8.69E-01 1.45E-01 4.03E-02 
BI-212 9.89E-01 3.85E-01 3.64E-01 
TL-208 7.60E-01 1.58E-01 8.52E-02 

U-235 Not Detected --------- 2.25E-01 
TE-231 Not Detected ... -------- 2.40E+00 
P;:'.- 231 Not Detected -------_ ... 3.73E+00 
TE-227 Not Detected --------- 3.95E-01 
RJ..- 223 Not Detected --------- 1.72E-01 
R..~~219 Not Detected --------- 4.41E-01 
PE-211 Not Detected --------- 1.00E+00 
TL-207 Not Detected ----- .. _-- 1.63E+01 

&"1- 241 Not Detected ----- .. _-- 2.07E·01 ~ PU-239 Not Detected --------- 3.76E+02 _ 0'U 
NP-237 ::.S2E 8: :.7SE ~- 2.44E-01tltY-J.1U;(~,,:l . -;h l' c_ 
PA-233 Not Detected --------- 6.21E-02 . ,) J, .... ,j" 
TE-229 Not Detected --------- 2.16E-01 



[Summary Report) - Sample ID: : B0050B06 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
BA-l33 
BE-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-1S2 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-13l 
IR-192 
K-40 
KR-S5 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-S7 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-20l 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.22E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2_02E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

4.S5E-02 

3.09E+00 

MDA 
(pCi/gram 

4.B9E-02 
4.63E-02 
6.33E-02 
S.92E-02 
2.91E-Ol 
1.06E+00 
1.34E-Ol 
2.B2E-02 
S ~HE-02 
2.06E-Ol 
4.11E-02 
2.S6E-02 
3.6SE-02 
4.S7E-02 
2.SSE-Ol 
4.41E-02 
2.60E-02 
7.62E-02 
2.30E-01 
1.23E-01 
B.72E-02 
9.11E-02 
3.36E-02 
3.6SE-02 
2.93E-02 
2.B7E-01 
1. 00E+01 
4.S2E-02 
4.0BE-02 
4.BOE-01 
S.43E-02 
3.SSE-01 
2.42E-Ol 
2.66E-01 
1.43E-Ol 
1.0SE-01 
3.31E-02 
3.23E-01 
7.20E-02 
3.42E-02 
9.34E-02 
4.21E-02 
1.86E-01 
2.30E-01 
6.11E+00 
1. 8SE- 01 
1. 9SE-01 
3.3SE-02 
1.27E-01 
6.9SE-02 



****************************************************** ******************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3 - 2 S - 9 8 4 : 33 : 43 PM . * 

:*::::::::*::~***9*********;~::~i;:****::::::::*:::***~;~~:***r*****: 
******************** *****'~*I*:********************:I*~*'*~*~~********** 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample I : 036744-001 
Lab Sample ID 800S0807 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
2laps€d Live/Real Time 

MARINELLI 
781.000 

3-23-98 
3-2S-98 

LAB 0 1 
'6000 / 

SOLID S)l..MPLE 
gram 
2: 4S : 00 PM. 
2:48:48 PM 

6001 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigrna 
Error 

MDA 
(pCi/gram ) 

U-238 1.14E+OO 9.13E-Ol 1.02E+OO 
TH-234 7.94E-01 3.29E-Ol 3.43E-Ol 
RA-226 S.06E-01 3.60E-Ol 4.21E-Ol 
PB-214 1.96E-Ol 8.1SE-02 3.62E-02 
BI-214 Not Detected --------- 7.29E-02 
PB-210 Not Detected --------- S.89E+00 

TH-232 2.66E-Ol 1.9SE-Ol 1.20E-Ol 
RA-228 Not Detected --------- 1.27E-Ol 
AC-228 Not Detected --------- 1.SSE-Ol 
TH-228 3.42E-012.94E-Ol 3.11E-01 
RA-224 2.1SE-Ol 1.3SE-Ol 9.70E-02 
PB-212 2.63E-01 S.70E-02 3.02E-02 
BI-212 4.61E-01 2.36E-Ol 2.36E-01 
TL-2CS 2.33E-Ol 7.S4E-02 6.11E-02 

U-23: Not Detected --------- 1.SSE-Ol 
TH-231 Not Detected --------- 1.60E+OO 
PA-231 Not Detected --------- 2.43E+OO 
TH-227 Not Detected --------- 2.37E-Ol, ~/;7 
RA-223 Not Detected --------- 1.08E-Ol ~~.~ 
RN-2:9--------~:~.~1~:~:~8H:~--~:~.~S~G~:~G~:~-------3.11E-01JV' • 
PB-211 Not Detected - - - - - - - - - 6. 81E-Ol /?-.. / -/: ;r 
TL-207 Not Detected --------- 1.08E+Ol ~ J/~I f 

AM-2U 
PU-239 
NP-237 
PA-233 
TH-229 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.28E-Ol 
2.46E+02 
1.93E-Ol 
4.46E-02 
1.40E-01 



[Summary Report) - Sample ID: : 800s0S07 

Nuclide 
Name 

AG-l08m 
AG-llOm 
AM-243 
BA-133 
BE-7 
CD-l09 
CD-llS 
CE-l39 
CE-l41 
CE-l44 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-l37 
EU-lS2 
EU-lS4 
EU-lSS 
FE-59 
GD-l53 
HG-203 
I-l31 
IR-l92 
K-40 
KR-ES 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-l47 
NI-S7 
NP-239 
RU-l03 
RU-l06 
SB-l22 
SB-l24 
SB-l25 
SN-1l3 
TA-182 
TA-lS3 
TC-99m 
TL-20l 
XE-133 
Y-S8 
ZN-6S 
ZR-9S 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.20E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

6.1SE+00 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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. SOE-02 

1. S1E+00 

MDA 
(pCi/gram 

2.91E-02 
2.S6E-02 
3.81E-02 
3.6SE-02 
1.98E-01 
6.s3E-01 
S.6SE-02 
1.88E-02 
3 ,4sE- 02 
1. 33E- 01 
3.11E-02 
1.69E-02 
2.49E-02 
2.98E-02 
1. 70E- 01 
2.84E-02 
1.97E-02 
5.09E-02 
1. 36E-01 
7.90E-02 
s.17E-02 
s.96E-02 
2.37E-02 
2.s9E-02 
2.0SE-02 
2.l7E-Ol 
6.7SE+OO 
3.24E-02 
2.74E-02 
3.l3E-Ol 
3.l3E-02 
2.4SE-Ol 
1. slE-Ol 
1. 73E-Ol 
1. OOE-Ol 
7.llE-02 
2.36E-02 
2.20E-Ol 
S.lSE-02 
2.sSE-02 
6.9SE-02 
3.00E-02 
1.l6E-Ol 
1.44E-Ol 
s.04E+OO 
1.24E-Ol 
1.27E-Ol 
2_29E-02 
7.60E-02 
4.lsE-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-24-98 6:36:02 PM * 

~:;~;;;;;;:;;;::9:':"":::::~:;~:~:;;;~;;;;:;;;:~;j~~::::::::::::; 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample : 036745-001 
Lab Sample ID 80050808 

Samole Description 
Sa.'l1ole Quantity 
SamOle Date/Time 
Accruire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
866.000 

3-23-98 
3-24-98 
~02 

6000 / 

SOLID SAMPLE 
gram 
2:50:00 PM-
4:52:18 PM 

6003 seconds 

Conunents: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Na.'l1e (pCi/gram ) Error (pCi/gram -_ ... _--- ----------- ------- .. _- --------_ .. -

U-238 Not Detected --------- 3.23E+00 
TH-234 2.29E+00 6.07E-01 6.11E-01 
RA-226 1.92E+00 1. 09E+00 5.50E-Ol 
PE-214 5.54E-01 1.03E-01 4.69E-02 
EI-214 5.17E-01 1.22E-Ol 3.93E-02 
PB-210 Not Detected --------- 3.31E+01 

TH-232 7.17E-0l 3.S4E-Ol 1. 33E-Ol 
RA-228 S.13E-01 2.04E-01 1.41E-01 
AC-22S 7.S4E-Ol 1.74E-01 7.47E-02 
TH-22S 7.42E-01 2.40E-01 4.S4E-01 
RA-224 S.45E-0l 2.65E-01 6.27E-02 
PE-212 7.32E-01 1.29E-01 3.95E-02 
EI-212 9.22E-01 6.45E-01 3.10E-01 
TL-20S 7.01E-01 1.62E-01 6.55E-02 

107-235 Not Detected --------- 2.34E-Ol 
7.';-231 Not Detected --------- 2.23E+OO 
PA-231 Not Detected --------- 3.6SE+00 
7H-227 Not Detected --------- 3.23E-01 
RA-223 Not Detected -- .... _---- 2.01E-01 
R.i.';" - 219 Not Detected --------- 3.63E-01 
PE-211 Not Detected -_ .. _----- 8.27E-01 
TL-207 Not Detected --------- 1.25E+01 

A.NJ-24 1 Not Detected --------- 4.59E-01 
PU-239 Not Detected --------- 4.29E+02 
NP-237 Not Detected --------- 2.53E-01 
PA-233 Not Detected --------- 5.7SE-02 
TE-229 Not Detected --------- 2.41E-01 



[summary Report] - Sample ID: 

Nuclide 
Name 

Activity 
(pCi/gram 

2-sigma 
Error 

80050808 

MDA 
(pCi/gram 

AG-108rn Not Detected --------- 3.69E-02 
AG-llOrn Not Detected --------- 7.1GE-02 
AM-243 Not Detected --------- 9.42E-02 
BA-133 Not Detected --------- 5.82E-02 
BE-7 2.59E-Ol 1.38E-Ol 1.62E-Ol 
CD-109 Not Detected --------- 8.58E-Ol 
CD-115 Not Detected --------- 8.64E-02 
CE-139 Not Detected --------- 2.83E-02 
CE-14l Not Detected --------- 5:14E-02 
CE-144 Not Detected --------- 2.34E-Ol 
CO-56 Not Detected --------- 3.23E-02 
CO-57 Not Detected --------- 2.90E-02 
CO-58 Not Detected --------- 2.88E-02 
CO-GO Not Detected --------- 3.44E-02 
CR-5l Not Detected --------- 2.26E-Ol 
CS-134 Not Detected --------- 4.20E-02 
CS-137 7.65E-Ol 1.lSE-Ol 2.04E-02 
EU-152 Not Detected --------- S.74E-02 ~ 
EU-154 Not Detected --------- 1.70E-Ol J/-~~~-~' 
EU-155--------~:~.&8:~E~le~2~--~:~.~:~:~:~.~:~:~-------6.06E-02jV~' eft ~~ ,J,! 
FE-59 Not Detected --------- 6.32E-02 3/.J4; rr 
GD-153 Not Detected --------- 1.01E-Ol . 
HG-203 Not Detected --------- 3.0SE-02 
I-13l Not Detected --------- 3.04E-02 
IR-192 Not Detected --------- 2.70E-02 
K-40 1.95E+Ol 2.82E+OO 2.27E-Ol 
KR-85 Not Detected --------- 7.88E+00 
MN-52 Not Detected --------- 2.90E-02 
MN-S4 Not Detected --------- 3.00E-02 
MO-99 Not Detected --------- 2.78E-Ol 
NA-22 Not Detected --------- 3.99E-02 
NA-24 Not Detected --------- 9.52E-02 
NB-95 Not Detected --------- 1.84E-Ol 
ND-147 Not Detected --------- 2.07E-Ol 
NI-57 Not Detected --------- 7.13E-02 
NP-239 Not Detected --------- 1.30E-Ol 
RU-103 Not Detected ----- .. --- 2.8.2E ... 02 
RU-106 Not Detected --------- 2.74E-Ol 
SB-122 Not Detected --------- 4.90E-02 
SB-124 Not Detected --------- 2.75E-02 
SB-125 Not Detected --------- S.22E-02 
SN-113 Not Detected --------- 3.64E-02 
TA-182 Not Detected --------- 1.28E-Ol 
TA-183 Not Detected --------- 4.S2E-Ol 
TC-99rn Not Detected --------- 6.20E-Ol 
TL-201 Not Detected --------- 2.23E-Ol 
XE-133 Not Detected --------- 1.95E-Ol 
Y-SS Not Detected --------- 2.33E-02 
ZN-65 Not Detected --------- S.89E-02 
ZR-95 Not Detected --------- 5.29E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
* 3-25-98 10:07:23 AM * 
=***t***********r:.**********z*****6,*******************;f****************~*****= 

* Analyzed by: "] 2..S' q r Reviewed by: . ",lr~Jt/fP, * 
****************** * ***** **** ******************* *~~J'~~************ 
Customer : C.AAS/D.BISWELL (6134/SMO 
Customer Sample ~ : 036746-001 
Lab Sample ID 80050809 

Samnle Description 
Sample Quantity 
S~~ple Date/Time 
ACaUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
974.000 

3-23-98 
3-24-98 

LAB02 
'6000 / 

SOLID SAMPLE 
gram 
2:55:00 PM-
6:38:37 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 2.788+00 
TH-234 1. 07E+00 3.68E-01 4.79E-01 
RJ..- 226 1.31E+00 5.74E-01 4.83E-01 
PE-214 5.11E-01 9.68E-02 3.95E-02 
EI-214 4.68E-01 9.31E-02 3.80E-02 
PE-210 Not Detected --------- 2.87E+01 

TE-232 6.56E-01 3.48E-01 1. 27E- 01 
RA-228 7.61E-01 2.42E-01 1.33E-01 
AC-228 7.27E-01 1.94E-01 6.35E-02 
TE-228 7.10E-01 2.16E-01 3.67E-01 
RA-224 7.28E-01 2.04E-01 4.94E-02 
PE·212 6.97E-01 1.43E-01 3.55E-02 
EI·212 7.03E-01 3.01E-01 2.85E-01 
TL-208 6.23E-01 1.42E-01 5.51E-02 

U·235 Not Detected --------- 2.03E-01 
TE-231 Not Detected --------- 1.91E+00 
?J..-231 Not Detected --------- 3.20E+00 
TE-227 Not Detected --------- 2.90E-01 
;U·.- 223 Not Detected -_ ...... _---- 1. 77E- 01 
Ro'll - 219 Not Detected --------- 3.10E-01 
?3-211 Not Detected --------- 7.09E-01 
7L-207 Not Detected --------- 1.14E+01 

11 •• .'>1- 241 Not Detected --------- 3.96E-01 ~ 
PU-239 Not Detected ---------
NP-237 :.59E s: .. r:- .... 9" l:m:gi//;rj.rJ~ f !t._!JL Z 
PA·233 Not Detected --------- 4.78E-02 J! ,. jf 
TE-229 Not Detected --------- 2.13E-01 2-



[Summary Report] - Sample ID: : S0050809 

Nuclide 
Name 

AG-108m 
AG-110m 
AM-243 
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 
IR-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/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 

4.05E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.S7E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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. 86E-02 

2.67E+00 

MDA 
(pCi/gram 

3.33E-02 
2.84E-02 
8.10E-02 
5.05E-02 
2.07E-01 
7.75E-01 
7.59E-02 
2.42E-02 
4:47E-02 
2.02E-01 
2.96E-02 
2.56E-02 
2.67E-02 
2.7SE-02 
1.93E-Ol 
3.77E-02 
1. 81E-02 
7.70E-02 
1.53E-01 
1.28E-01 
6.05E-02 
9.09E-02 
2.64E-02 
2.63E-02 
2.27E-02 
1.94E-01 
6.55E+00 
2.77E-02 
2.8SE-02 
2.60E-01 
3.48E-02 
9.60E-02 
1.68E-01 
1. 74E- 01 
3.42E-02 
1.1SE-01 
2.31E-02 
2.4SE-01 
4.41E-02 
2.53E-02 
6.63E-02 
3.02E-02 
1.21E-Ol 
4.00E-Ol 
6.52E-Ol 
1.97E-01 
1. 72E-Ol 
1.97E-02 
8.34E-02 
4.67E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-24-98 10:13:35 PM * 
************************************************************************* 

: Analyzed by: ?- J fl.} 4 K Reviewed bY:~. L..;lIn- : 
**************** * *****~~*/:******************** ~~~~************** 
Customer : C.AAS/D.BISWELL (6134/SMO 
Customer Sample ID 036747-001 
Lab Sample ID 80050810 

s~~ple Description 
Sample Quantity 
Sample Date/Time 
Acauire Start Date/Time 
:etector Name 
~lapsed Live/Real Time 

MARINELLI 
812.000 

3-23-98 
3-24-98 

LAB 02 
'6000 / 

SOLID SAMPLE 
gram 
3:00:00 PM-
8:30:52 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) 

------- ----------- ---------- --------_ ..... 
U-238 Not Detected --------- 3.16E+00 
TH-234 Not Detected --------- 7.45E-01 
RA-226 1.27E+OO 4.97E-01 4.86E-01 
PB-214 5.98E-01 1. 04E-01 4.28E-02 
EI-214 4.74E-Ol 9.76E-02 4.38E-02 
PB-210 Not Detected --------- 3.27E+Ol 

TH-232 7.86E-01 3.74E-Ol 1. 42E- 01 
RA-228 7.74E-01 2.09E-01 1.32E-01 
AC-228 6.77E-01 1. 62E-01 7.79E-·02 
TH-228 6.31E-01 2.44E-01 4.60E-01 
RA-224 7.S1E-01 2.30E-01 7.00E-02 
PB-212 7.15E-01 8.02E-01 3.88E-02 
BI-212 8.50E-01 3.S1E-01 2.64E-01 
TL-208 7.05E-01 8.23E-01 6.24E-02 

U-235 Not Detected ... _------- 2.29E-01 
TH-231 Not Detected --------- 2.19E+OO 
?A-231 Not Detected --_ ... _---- 3.83E+OO 
TH-227 Not Detected --------- 3.24E-01 
RA-223 Not Detected --------- 1.98E-01 
!\N-219 Not Detected ... _------- 3.61E-01 
?B-211 Not Detected --_ ... _---- 7.91E-01 
TL-207 Not Detected --------- 1.29E+01 

AM-241 Not Detected --------- 4.51E-01 
PU-239 Not Detected --------- 4.29E+02 
NP-237 Not Detected ---- ..... _- .. 2.42E-01 
PA-233 Not Detected --------- 5.48E-02 
TH-229 Not Detected --------- 2.42E-01 



.f. 

[Summary Report] - Sample ID: : 80050810 

--Nuclide 
Name 

AG-l08m 
AG-ll0m 
AM-243 
BA-133 
BE-7 
CD-l09 
CD-1l5 
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 
KR-85 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-l03 
RU-l06 
SB-122 
8B-124 
8B-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.26E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.01E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

4.99E-02 

2.91E+00 

MDA 
(pCi/gram 

3.86E-02 
4.68E-02 
8.98E-02 
5.88E-02 
2.47E-01 
8.22E-01 
9.30E-02 
2.78E-02 
5:10E-02 
2.34E-01 
3.39E-02 
2.86E-02 
3.01E-02 
3.53E-02 
2.32E-01 
4.17E-02 
2.12E-02 
8.60E-02 
1. 77E-Ol 
1.44E-Ol 
7.04E-02 
9.98E-02 
3.06E-02 
3.01E-02 
2.64E-02 
2.39E-Ol 
7.99E+00 
3.03E-02 
3.32E-02 
2.99E-Ol 
3.99E-02 
1.20E-Ol 
1.90E-01 
1.98E-01 
7.39E-02 
1.30E-01 
2.83E-02 
2.78E-01 
5.14E-02 
2.84E-02 
7.92E-02 
3.69E-02 
1.38E-01 
4.56E-Ol 
8.94E-01 
2.28E-Ol 
1.98E-Ol 
2.54E-02 
9.54E-02 
5.60E-02 



************************************************************************* 
* Sandia National Laboratories I 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] 
.. 3-25-98 2:23:32 PM * 

*-or .......... ******************** .. *****************'O'O'O*'O'O'*''O*'O**'O .. 
.. Analyzed by: 
*************** 

f Iz.s-I, tY Reviewed by: .1L ~l:rij46 : 
* 'O****~*'~**4*'O*******'O***** .. *****~*w4~~******** .. ***'O** 

Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

C.AAS/D.BISWELL (6134/SMO) 
036748-001 
80050811 

MARINELLI 
885.000 

3-23-98 
3-24-98 

LAB 0 2 
'6000 / 

SOLID SAMPLE 
gram 
3:05:00 PM-

10:15:44 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

- .. _---- ----------- ------_ ..... - -----------
U-238 Not Detected --------- 2.90E+00 
TH-234 9.34E-Ol 3.49E-Ol S.22E-Ol 
RA-226 1.4SE+00 6.80E-Ol 5.23E-Ol 
PB-2l4 4.77E-Ol 8.S4E-02 3.92E-02 
BI-214 4.47E-01 9.44E-02 3.95E-02 
PB-210 Not Detected --------- 2.97E+Ol 

TH-232 6.39E-Ol 3.07E-Ol 1.14E-Ol 
RA-228 6.80E-01 2.l4E-01 1.39E-01 
AC-228 7.66E-Ol 1.72E-01 6.33E-02 
TH-228 9.29E-01 2.89E-01 4.17E-01 
RA-224 6.78E-Ol 2.23E-Ol 7.10E-02 
PB-212 6.99E-Ol 1.2SE-01 3.64E-02 
BI-212 7.98E-01 3.67E-01 2.95E·01 ~ TL-2C8 6.SSE-01 1.27E-01 5, 76E- 02 ,.--".; f 

~ 'U;{4. 7 . 
0-235 :.6.5: 8:' :!..sa: 9: 2.14E-0l,u;1 JeJ, . ~ 7/1S/'i' 
TH-231 Not Detected --------- 1.99E+00 
PA-231 Not Detected --------- 3.38E+00 
TH-227 Not Detected --------- 3.04E-01 
RA-223 Not Detected ------- ... - 1. 87E-01 
RN-219 Not Detected -- ..... ----- 3.22E-01 
PB-211 Not Detected --------- 7.11E-Ol 
TL-207 Not Detected --------- 1.18E+Ol 

AM-241 Not Detected --------- 4.26E-Ol rr ( /ft.,-/<, PU-239 Not Detected --------- 3.96E+02 r;- t:t:;J~; 
NP-237 5.93: 81 :.67E 8: 2.62E-01;'Lk.lf c- • 
PA-233 Not Detected - .. _------ 4.78E-02 
TH-229 Not Detected --------- 2.21E-01 



[Summary Report] - Sample ID: : S0050811 

Nuclide 
Name 

AG-106rn 
AG-llOrn 
AM-243 
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-152 
EU-154 
EU-1SS 
FE-59 
GD-153 
HG-203 
I-13l 
IR-192 
K-40 
KR-85 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
NO-147 
NI-S7 
NP-239 
RU-1Q3 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-1S3 
TC-99rn 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-9S 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

4.06E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.6SE+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigrna 
Error 

2.S2E-02 

2.43E+OO 

MDA 
(pCi/gram 

3.S2E-02 
3.0SE-02 
S.4SE-02 
S.30E-02 
2.1SE-Ol 
S.SSE-Ol 
S.30E-02 
2.S0E-02 
4:71E-02 
2.16E-Ol 
3.07E-02 
2.61E-02 
2.69E-02 
2.98E-02 
2.02E-Ol 
3.83E-02 
1.94E-02 
7 .86E-02 . 
1.63E-Ol 
7.79E-02 
6.0SE-02 
9.32E-02 
2.74E-02 
2.70E-02 
2.33E-02 
2.20E-Ol 
7.27E+OO 
2.97E-02 
3.0SE-02 
2.S9E-Ol 
3.4SE-02 
1.2SE-Ol 
1.S0E-Ol 
1.S0E-Ol 
3.82E-02 
1.18E-0l 
2.S7E-02 
2.42E-Ol 
4.71E-02 
2.S7E-02 
6.99E-02 
3.30E-02 
1.27E-Ol 
4.31E-Ol 
1.02E+OO 
2.14E-Ol 
1. 92E-Ol 
2.00E-02 
8.S6E-02 
4.96E-02 



************************************************************T***T******** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
* 3-25-98 2:46:04 PM * 
**+************~*** **************************************************** 

: Analyzed by: . J /z.s-j, J/ Reviewed bY:j"lb"I'll~ : 
***************** ******4:* ********************* ~tf~*~*************** 
Customer : C.AAS/D.BISWELL (6134/SM ) 
Customer Sample ID 036749-001 
Lab Sample ID 80050812 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
796.000 

3-23-98 
3-25-98 

LAB 0 2 
'6000 / 

SOLID SAMPLE 
gram 
1:00:00 PM· 

10:22:40 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

--- ... --- _ ... ------_ ...... ---------- -----------
U-238 2.28E+OO 1.74E+00 2.18E+00 
TH-234 1.05E+00 4.12E-01 5.53E-01 
RA-226 1.25E+00 4.82E-01 5.26E-01 
PB-214 5.09E-01 1.06E-01 4..72E-02 
BI-214 4.51E-01 1.02E-01 4..54.E-02 
PB-210 Not Detected --------- 3.37E+01 

TH-232 8.41E-01 7.77E-01 1.45E-01 
RA-228 7.14E-01 1.91E-01 1.28E-Ol 
AC-228 7.43E-01 1.91E-Ol 7.58E-02 
TH-228 6.78E-01 2.38E-01 4.72E-01 
RA-224 8.32E-Ol 2.50E-Ol 6.03E-02 
PB-212 7.19E-01 1.34E-01 3.96E-02 
BI-212 6;67E-Ol 3.66E-Ol 3.01E-Ol 
TL-208 7.20E-01 1.51E-01 6.19E-02 

U-235 Not Detected ------- .. - 2.33E-Ol 
TH-231 Not Detected --------- 2.25E+00 
PA-231 Not Detected --------- 3.74E+00 
TH-227 Not Detected --------- 3.28E-01 
RA-223 Not Detected --------- 2.13E-01 
RN-219 Not Detected - .. _------ 3.72E-Ol 
PB-211 Not Detected ------- .. - 8.26E-Ol 
TL-207 Not Detected --------- 1.29E+01 

AM-241 Not Detected --------- 4..50E-01 
PU-239 Not Detected --------- 4.21E+02 
NP-237 Not Detected --------- 2.81E-01 
PA-233 Not Detected ------- .. - 5.61E-02 
TH-229 Not Detected --------- 2.44E-Ol 



[Summary Report) - Sample ID: SOOSOS12 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

.. ------ ---------- ---------- ----------
AG-10Sm Not Detected -----_ .. _- 3.S0E-02 
AG-llOm Not Detected _ .... _--- ... - S.S7E-02 
AM-243 Not Detected --------- S.77E-02 

;44> BA-l33 Not Detected --------- S.93E-02 -J."--" ~ BE-7 2.46E-01 1.97E-Ol 1. SlE-01 jJT I l..ur CD-109 :.96:199 1. 92E ~- 9.54E-Ol' Z-~-

CD-ll5 Not Detected .. _---- .. _- 1.17E-Ol 
CE-139 Not Detected --------- 2.79E-02 
CE-14l Not Detected --------- S:18E-02 
CE-144 Not Detected --------- 2.29E-Ol 
CO-56 Not Detected --------- 3.32E-02 
CO-57 Not Detected --------- 2.87E-02 
CO-58 Not Detected -----_ ... _- 3.00E-02 
CO-60 Not Detected --------- 3.29E-02 
CR-5l Not Detected --------- 2.31E-Ol 
CS -134 Not Detected --------- 4.18E-02 
CS -137 4.26E-Ol 1.2SE-Ol 2.12E-02 
EU-1S2 Not Detected ------_ .... S.61E-02 
EU-1S4 Not Detected --------- 1. 76E-Ol 
EU-1SS Not Detected ------ ...... 1.42E-Ol 
FE-59 Not Detected --------- 7.0SE-02 
GD-1S3 Not Detected --------- 1. 01E-Ol 
HG-203 Not Detected --------- 3.07E-02 
I-13l Not Detected --------- 3.34E-02 
IR-l92 Not Detected - .. ------- 2.67E-02 
K-40 1.S3E+Ol 2.67E+00 2.40E-01 
KR-SS Not Detected --------- 7.99E+OO 
MN-S2 Not Detected --------- 3.20E-02 
MN-S4 Not Detected --------- 3.24E-02 
MO-99 Not Detected ------- .. - 3.54E-Ol 
NA-22 Not Detected --------- 3.SSE-02 
NA-24 Not Detected --------- 2.47E-Ol 
NB-95 Not Detected --------- 2.19E-Ol 
ND-147 Not Detected --------- 2.1SE-Ol 
NI-S7 Not Detected ------_ ..... 9.7SE-02 
NP-239 Not Detected --------- 1.29E-Ol 
RU-103 Not Detected --------- 3.00E-02 
RU-106 Not Detected --------- 2.74E-Ol 
SB-122 Not Detected --------- 6.02E-02 
SB-124 Not Detected --------- 2.S1E-02 
SB-12S Not Detected --------- S.09E-02 
SN-113 Not Detected --------- 3.70E-02 
TA-182 Not Detected --------- 1.44E-Ol 
TA-183 Not Detected --------- S.03E-Ol 
TC-99m Not Detected --------- S.66E+OO 
TL-20l Not Detected ----- .... _- 2.63E-Ol 
XE-133 Not Detected --------- 2.S1E-Ol 
Y-88 Not Detected ------ .... - 2.2SE-02 
ZN-6S Not Detected --------- 9.76E-02 
ZR-9S Not Detected -------- .. 5.2SE-02 



. 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection sample Diagnostics Program [881 Laboratory] * 
* 3-25-98 7:03:03 PM * 
************************************************************************* 

: Analyzed by: ~ 1 Iz r 1ft Reviewed by: ¥- 9,li 1?I.~lq~ : ****************~******4;********************** *~~~ f************** 
Customer : C.AAS/D.BISWELL (6134/SMO 
Customer Samole ID 036750-001 
Lab Sample ID 80050813 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
893.000 

3-23-98 
3-25-98 

LAB02 
'6000 / 

SOLID SAMPLE 
gram 
1:00:00 PM· 

12:08:52 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------, 
U-238 Not Detected --------- 2.90E+00 
TH-234 8.32E-01 4.34E-01 5.40E-01 
RA-226 1. 02E+OO 4.38E-01 4.73E-01 
PB-214 4.82E-01 9.10E-02 4.23E-02 
BI-214 4.40E-01 1.02E-Ol 4.03E-02 
PB-210 Not Detected --------- 3.0SE+Ol 

TF.-232 6.84E-Ol 3.27E-Ol 1.24E-Ol 
RA-228 6.92E-Ol 7.63E-01 1.33E-01 
AC-228 6.58E-01 2.46E-Ol 7.00E-02 
TH-228 6.77E-Ol 1.23E-Ol 4.16E-Ol 
RA-224 6.73E-Ol 2.13E-Ol 6.87E-02 
PB-212 6.70E-Ol 1.17E-01 3.S0E-02 
BI-212 7.9SE-01 S.41E-01 2.S1E-01 
TL-208 6.36E-01 1.38E-01 6.00E-02 

U-235 Not Detected --------- 2.12E-Ol 
TH-231 Not Detected --------- 2.00E+OO 
PA-231 Not Detected --------- 3.38E+OO 
TH-227 Not Detected - .... _----- 3.00E-01 
RA-223 Not Detected --------- 1. 94E- 01 
RN-219 Not Detected --------- 3.27E-01 
PB-211 Not Detected --------- 7.39E-01 
TL-207 Not Detected --------- 1.12E+01 

AM-241 Not Detected --------- 4.19E-01 
PU-239 Not Detected --------- 3.89E+02 
NP-237 Not Detected --------- 2.61E-01 
PA-233 Not Detected --------- S.15E-02 
TH-229 Not Detected --------- 2.23E-01 



[Summary Report) - Sample ID: 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

80050813 

MDA 
(pCi/gram 

AG-108rn Not Detected --------- 3.32E-02 
AG-110rn Not Detected --------- S.34E-02 
AM-243 Not Detected --------- 7.76E-02 
EA-133 Not Detected --------- S.33E-02 1 1;3 
EE-7 Not Detected - - - - - - - - - 2. 33E-01 J ;,:;-JIX;r;J ;/. ~Jrj' 
CD - 109 ----~i:_: . .z2_ES_rlE.,..' 608 60S ---!::-:.~:i-E6~=~:=:---- 8 . 8 a E - 0 1 JV- J;? 
CD-11S Not Detected --------- 1.06E-Ol 
CE-139 Not Detected --------- 2.64E-02 . 
CE-141 Not Detected --------- 4:79E-02 
CE-144 Not Detected --------- 2.14E-Ol 
CO-56 Not Detected --------- 3.0aE-02 
CO-57 Not Detected --------- 2.66E-02 
CO-58 Not Detected --------- 2.70E-02 
CO-60 Not Detected --------- 3.08E-02 
CR-Sl Not Detected --------- 2.14E-01 
C8-134 Not Detected --------- 3.89E-02 
CS-137 3.82E-01 1.21E-Ol 1.98E-02 
EU-1S2 Not Detected --------- a.OOE-02 
EU-1S4 Not Detected --------- 1.S3E-Ol 
EU-1SS Not Detected --------- 1.31E-Ol 
FE-S9 Not Detected --------- 6.30E-02 
GD-1S3 Not Detected --------- 9.34E-02 
HG-203 Not Detected --------- 2.92E-02 
1-131 Not Detected --------- 2.97E-02 
IR-192 Not Detected --------- 2.42E-02 
K-40 1.76E+01 2.SSE+00 2.11E-01 
KR-8S Not Detected --------- 7.18E+OO 
MN-S2 Not Detected --------- 3.17E-02 
MN-S4 Not Detected --------- 2.90E-02 
MO-99 Not Detected --------- 3.33E-01 
NA-22 Not Detected --------- 3.74E-02 
NA-24 Not Detected --------- 2.61E-01 
NB-9S Not Detected --------- 2.03E-01 
ND-147 Not Detected --------- 1.90E-Ol 
NI-S7 Not Detected --------- 1.02E-01 
NP-239 Not Detected --------- 1.18E-01 
RU-103 Not Detected --------- 2.71E-02 
RU-106 Not Detected --------- 2.S3E-Ol 
88-122 Not Detected --------- S.8SE-02 
88-124 Not Detected --------- 2.7lE-02 
88-125 Not Detected --------- 7.35E-02 
SN-113 Not Detected --------- 3.33E-02 
TA-182 Not Detected --------- 1.23E-Ol 
TA-183 Not Detected --------- 4.70E-Ol 
TC-99rn Not Detected --------- 6.36E+OO 
TL-201 Not Detected --------- 2.50E-01 
XE-133 Not Detected --------- 2.33E-01 
Y-8a Not Detected --------- 2.36E-02 
ZN-65 Not Detected --------- 8.59E-02 
ZR-95 Not Detected --------- 4.66E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-2S-98 3:36:46 PM * 

:*:::::::*:::***~**********;f.~i;;)***::::::::*:::**Yl;[n~i;I*******H****: 
****************** * ******************************~*~~{r¥************** 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample ID 036751-001 
Lab Sample ID 80050814 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

~-AR.INELLI 
897.000 

3-23-98 
3-25-98 

LAB02 
. 6000 / 

SOLID SAMPLE 
gram 
1:05:00 PM-
1:S3:31 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram ) Error (pCi/gram 

.... _---- ----------- ---------- --- .. ---_ .. --
U-238 Not Detected --------- 2.72E+00 
TH-234 7.65E-01 3.17E-01 4.82E-01 
RA-226 1.20E+OO 4.S4E-Ol 4.54E-01 
PB-214 4.S8E-Ol 8.80E-01 3.S9E-02 
BI-214 4.02E-01 8.77E-02 4.06E-02 
PB-210 Not Detected --------- 2.85E+01 

TH-232 S.89E-Ol 3.18E-0l 1.12E-Ol 
RA-228 6.S4E-Ol 1.66E-Ol 1.17E-01 
AC-228 6.72E-Ol 1. 60E-01 6.94E-02 
TH-228 4.8SE-Ol 1. B2E-01 4.12E-01 
RA-224 6.43E-Ol 1. 92E-01 6.14E-02 
PB-212 6.47E-Ol 1. 07E-01 3.39E-02 
BI-212 7.10E-01 2.64E-01 2.3SE-01 
TL-20e S.92E-01 1. 54E- 01 5.50E-02 

U-235 Not Detected --------- 2.02E-01 
TH-231 Not Detected --------- 1.94E+OO 
PA-231 Not Detected -- ... _----- 3.23E+OO 
TH-227 Not Detected --------- 2.B8E-Ol 
RA-223 Not Detected -------_ .. 1. B5E-01 
RN-219 Not Detected --------- 3.05E-01 
PB-211 Not Detected ---- ... _--- 6.BIE-01 
TL-207 Not Detected --------- 1.llE+01 

AM-241 Not Detected ... _------- 3.97E-Ol 
PU-239 Not Detected --------- 3.73E+02 
NP-237 Not Detected -------_ .. 3.22E-Ol 
PA-233 Not Detected ------ ... _- 4.74E-02 
TH-229 Not Detected --------- 2.16E-01 



[summary Report] - Sample ID: : SOOSOS14 

Nuclide 
Name 

Activity 
(pCi/gram 

2-sigrna 
Error 

MDA 
(pCi/gram 

AG-IOSm Not Detected --------- 3.24E-02 
AG-IIOm Not Detected --------- 2.76E-02 
AM-243 Not Detected --------- 7.S2E-02 
BA-133 Not Detected --------- S.14E-02 ,-.j 
BE-7 Not Detected --------- 2.12E-Ol ,;;r-J. ~ 
CD-I09--------~1~.~2~8~E~I~8~e-----l~.~:~:~:~S~:---------8.19E-Oll ~ 
CD-llS Not Detected --------- 1.01E-Ol ~ 

~~~i!i ~~~ g~~~~~~~ ~~~====== ~~~!~=g~ ;;;JJ/zr/1i' 
CE-144 Not Detected --------- 2.04E-Ol 
CO-56 Not Detected --------- 3.13E-02 
CO-57 Not Detected --------- 2.S2E-02 
CO-58 Not Detected --------- 2.69E-02 
CO-60 Not Detected --------- 3.06E-02 
CR-51 Not Detected --------- 2.04E-Ol 
CS-134 Not Detected --------- 3.6SE-02 
CS-137 2.0SE-02 1.S7E-02 1.69E-02 
EU-1S2 Not Detected --------- 7.S6E-02 
EU-154 Not Detected --------- 1.SOE-Ol 
EU-155 Not Detected --------- 1.23E-Ol 
FE-59 Not Detected --------- 6.16E-02 
GD-153 Not Detected --------- S.96E-02 
HG-203 Not Detected --------- 2.67E-02 
I-131 Not Detected --------- 2.S2E-02 
IR-152 Not Detected --------- 2.31E-02 
K-40 1.60E+Ol 2.33E+OO 2.22E-Ol 
KR-S5 Not Detected --------- 6.S6E+OO 
MN-52 Not Detected --------- 3.01E-02 
MN-S4 Not Detected --------- 2.93E-02 
MO-59 Not Detected --------- 3.33E-Ol 
NA-22 Not Detected --------- 3.S1E-02 
NA-24 Not Detected --------- 2.62E-Ol 
NB-95 Not Detected --------- 1.97E-Ol 
ND-147 Not Detected - - ...... - .. - .. ·1. 82E- 01 
NI-57 Not Detected --------- 9.S6E-02 
NP-239 Not Detected --------- 1.12E-Ol 
RU-I03 Not Detected --------- 2.43E-02 
RU-I06 Not Detected --------- 2.31E-Ol 
SB-122 Not Detected --------- S.32E-02 
SB-124 Not Detected --------- 2.S4E-02 
SE-125 Not Detected --------- 6.9SE-02 
SN-113 Not Detected --------- 3.10E-02 
TA-IS2 Not Detected --------- 1.16E-Ol 
TA-1S3 Not Detected --------- 4.S0E-Ol 
TC-99m Not Detected --------- 7.34E+OO 
TL-201 Not Detected --------- 2.49E-Ol 
XE-133 Not Detected --------- 2.2SE-Ol 
Y-SS Not Detected --------- 1.SOE-02 
ZN-65 Not Detected --------- S.2SE-02 
ZR-9S Not Detected --------- 4.67E-02 



~T**************************************************** ******************* 
.. Sandia National Laboratories * 
.. Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
.. 3-25-98 12:07:19 PM * 

:"::::::::*:::J?**********~*~::j;:*"*"*"::::::::":::*~ji~:~::* .. * .. ** .. *** .... *: 

...... * .. ************ ***/*4:*~~**** .. *** .. * .. *** .. * .. ** .. ~~l*r***** .. ** .... * .. *** 
Cuscomer : C.AAS/D.BISWELL (6134/SMO) 
CusComer Samol ID : 036752-001 
Lab Sample ID 80050815 

S~~ole Description 
S~~ple Quantity 
Sa.':1ole Date/Time 
ACaUire Starc Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
725.000 

3-23-98 
3-25-98 

LAB 0 4 
'6000 / 

SOLID SAMPLE 
gram 
1:15:00 PM. 

10:23:27 AM 

6004 seconds 

* .... * .. ******************************* .. ******* .. * .. **** .. ******** .. * .. ********** 

Nuclide Activity 2-sigma MDA 
N~~e (pCi/gram ) Error (pCi/gram ) 

------- ----------- ----_ .. - .. _- -----------
U-238 Not Detected _ .... __ .. --- 1.78E+00 
TE-234 1.17E+00 3.75E-Ol 4.37E-01 
RA-226 1.52E+00 5.00E·01 5.44E-01 
PB-214 6.67E-Ol 1.19E- 01 4.91E-02 
E!-214 7.07E-Ol 1.40E-01 4.17E-02 
PE-210 5.71E+00 1.04E+00 5.53E+00 

TE-232 6.98E-Ol 3.68E-Ol 1.45E-01 
RA-228 7.97E-01 2.76E-01 1.43E-01 
AC-228 7.94E-Ol 2.79E-01 7.80E-02 
TE-228 6.61E-Ol 2.24E-Ol 4.84E-Ol 
R.A-224 8.11E-01 2.79E-01 1. 52E-01 
PE-212 7.80E-01 1.30E-01 3.50E-02 
EI-212 7.54E-Ol 3.99E-Ol 2.92E-Ol 
7:"-208 7.36E-01 1. 69E-01 6.21E-02 

U-235 Not Detected 7gJ jJ;. --------- 1. 97E- 01 I.~..ly ~ . /~Y 
TE-231 .. ~-- ,..,.. : .. 09:.:: 2. 23E+00)<' 7/J.-j 'j _.z:=_~oe 

?1-.-231 Not Detected - .. ------- 3.64E+00 
TE-227 Not Detected - ... ------- 3.38E-01 
?A- 223 Not Detected ... _-_ ... _--- 1. 68E-01 
,,-,~-219 Not Detected - .. ------- 3.71E-01 
?E-211 Not Detected --------- 8.40E-Ol 
TL-207 Not Detected --------- 1.26E+Ol 

1-_"1-241 Not Detected --------- 2.19E-01 
PU-239 Not Detected ---- ........... 3.62E+02 
NP-237 Not Detected --------- 2.13E-01 
P1-_-233 Not Detected --------- 5.94E-02 
TE-229 Not Detected --------- 2.09E-01 



[summary Report) - Sample ID: 80050815 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

-_ ... - .... - ---------- ----- .... --- .. _--------
AG-108m Not Detected ..... -_ .. _-- .. 3.80E-02 
AG-llOm Not Detected ----_ .... _- 6.9sE-02 
AM-243 Not Detected ------- ..... s.00E-02 

1li~;j;1 BA-133 Not Detected --------- 6 .32E-02 ~ r.z{ 
BE-7 Not Detected --------- 2. s2E- 01 J a..~A 
CD-109 .... .. _ ..... Q"" 5.7:: 8: 7 . 24E - Ol"v-Z ........... I ...... 

CD-lls Not Detected - .. _------ 1.14E-Ol 
CE-139 Not Detected --------- 2.66E-02 
CE-14l Not Detected ..... _-_ .. _-- 4_42E-02 
CE-144 Not Detected --------- 1.99E-Ol 
CO-56 Not Detected ---- .... _-- 2.S9E-02 
CO-57 Not Detected --------- 2.s3E-02 
CO-58 Not Detected ----- .. _-- 2.99E-02 
CO-60 Not Detected -----_ ... _- 3.47E-02 
CR-sl Not Detected --- .. _---- 2.43E-Ol 
CS-134 Not Detected --------- 4.67E-02 
CS-137 6.70E-Ol 1. 07E-Ol 2.lsE-02 
EU-152 Not Detected --------- 7.64E-02 
EU-154 Not Detected -------- .. 1. 76E- 01 
EU-lss Not Detected --------- 1.21E-Ol 
FE-59 Not Detected -- .. ----- .. 6.91E-02 
GD-ls3 Not Detected - .. _------ 8.6sE-02 
HG-203 Not Detected ..... - ............. 3.02E-02 
I-13l Not Detected .. _--_ .. _-- 3.37E-02 
IR-192 Not Detected --------- 2.B2E-02 
K-40 1.92E+Ol 2.86E+OO 2.l7E-Ol 
KR-S5 Not Detected --------- 7.90E+OO 
MN-S2 Not Detected --------- 3.41E-02 
MN-s4 Not Detected --------- 3.26E-02 
MO-99 Not Detected --------- 3.s2E-Ol 
NA-22 Not Detected .. _------- 3.93E-02 
NA-24 Not Detected --------- 2.41E-Ol 
NB-95 Not Detected ----- ..... _- 2.23E-Ol 
ND-1';7 Not Detected --------- 2.1SE-Ol 
NI-57 Not Detected .. _------- 1.11E-Ol 
NP-239 Not Detected --------- 1.0SE-Ol 
RU-1D3 Not Detected ----- .. _-- 3.0SE-02 
RU-1G6 Not Detected - .... _----- 2.71E-Ol 
SB-122 Not Detected --------- 6.0sE-02 
SB-124 Not Detected ----_ .. _-- 2.91E-02 
SB-125 Not Detected --------- S .4sE- 02 
SN-l:3 Not Detected --------- 3.90E-02 
TA-182 Not Detected --------- 1.s0E-Ol 
TA-183 Not Detected --------- 2.42E-Ol 
TC-99:n Not Detected ----_ .. _-- 4.69E+OO 
TL-201 Not Detected -- ... _-- ... _- 1. 76E-Ol 
XE-133 Not Detected ---- ... _ ... _- 2.01E-Ol 
Y-88 Not Detected --------- 2.3sE-02 
ZN-65 Not Detected --------- 1.OOE-Ol 
ZR-S5 Not Detected --------- s.10E-02 



+++**************************************************************+******* 
+ Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-25-98 12:18:57 PM * 

: *:::;::: *:; ~ **?* *** ** ** *~*2;i;;* * * * ::::::::*:; ~~* :i;i
1
; ** ** ** * * *"* * * * *: 

+************;*** ****~*t;*j*******************~*#~*r**************** 
Customer : C.AAS/D.BISWELL (6134/SMO) 
0~stomer Samole ID 036753-001 
~ab Sample ID 80050816 

S~~ple Description 
Sample Quantity 
S~~ple Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
745.000 

3-23-98 
3-25-98 

LAB 03 
'6000 / 

SOLID SAMPLE 
gram 
1:20:00 PM· 

10:35:33 AM 

6003 seconds 

C::mments: 
************************************************************************* 

~uclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

--_ ...... - ----------- ---------- -----_ .. _---
U-238 1.54E+OO 8.48E-01 1.09E+00 
TH-234 1.21E+00 3.93E-01 4.47E-01 
RA-226 1.52E+00 8.42E-01 5.69E-01 
?B-214 6.05E-01 1.24E-01 5.04E-02 
:=I-214 5.45E-01 9.69E-02 5.36E-02 
?B-210 Not Detected -- .. _----- 4.44E+00 

TH-232 7.06E-01 3.76E-01 1.70E-01 
RA-228 6.80E-01 2.91E-01 1. 82E- 01 
PO.C-228 8.00E-01 2.14E-01 9.89E-02 
7:1-228 6.03E-01 2.S2E-01 5.23E-0l 
?.A-224 7.0SE-01 7.24E-01 1.03E-01 
?B-212 7.71E-01 1.30E-01 4.05E-02 
:=I-212 9.26E-01 1. 51E+00 3.S1E-01 
:'L-20S 7.21E-01 2.37E-01 6.43E-02 

~-235 Not Detected -----_ .. - ... 2.04E-01 
:'H-231 Not Detected ------ .. _- 2.23E+00 
:A-231 Not Detected ... _------- 3.91E+00 
:'H-227 Not Detected --------- 3.68E-01 
?.A-223 Not Detected -- .... - ..... _- 1.42E-01 
?_~-219 Not Detected --------- 4.20E-01 
?3-211 Not Detected --------- 9.34E-01 
:'L-207 Not Detected --------- 1. 57E+01 

)",,'1-241 Not Detected --------- 1. 54E-01 
?U-239 Not Detected --------- 3.35E+02 
~P-237 Not Detected --------- 2.70E-01 
?~-233 Not Detected --------- 6.48E-02 
:'H-229 Not Detected --------- 1.8SE-01 



.~..,.:-:¥.#~­

,'!i~:;':;'4~ 

[Summary Report] - Sample ID: : SOOSOS16 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

AG-10Sm Not Detected --------- 4.S3E-02 
AG-110m Not Detected --------- s.90E-02 
AM-243 Not Detected --------- s.72E-02 ;;;, 
BA-133 Not Detected --------- 6.S2E-02 -11---""'( 
BE-7 Not Detected --------- 2.S1E-Ol A/~ ,f'iJdI~ 
CD - 10 9-----=:~._=:,_41,;;E .... i -&8 &6 --~6r..~9~1f'EEH9~:~--- 6 . 72 E - 01 r ' 7/lI If r 
CD-11S Not Detected --------- 1.2SE-01 « I} 
CE-139 Not Detected --------- 2.72E-02 
CE-141 Not Detected --------- 4:S8E-02 
CE-144 Not Detected --------- 1.97E-01 
CO-56 Not Detected --------- 3.S4E-02 
CO-57 Not Detected --------- 2.40E-02 
CO-58 Not Detected --------- 3.73E-02 
CO-60 Not Detected --------- 4.43E-02 
CR-s1 Not Detected --------- 2.66E-01 
CS-134 Not Detected --------- s.43E-02 
CS-137 2.SSE-01 6.S6E-02 2.74E-02 
EU-1s2 Not Detected --------- 7.18E-02 
EU-1s4 Not Detected --------- 2.10E-Ol 
EU-1Ss Not Detected --------- 1.08E-Ol 
FE-59 Not Detected --------- 8.S8E-02 
GD-1s3 Not Detected --------- 7.73E-02 
HG-203 Not Detected --------- 3.24E-02 
I-131 Not Detected --------- 3.47E-02 
IR-192 Not Detected --------- 3.0SE-02 
K-40 . 1.92E+01 3.00E+OO 3.08E-01 
KR-es Not Detected --------- S.8SE+00 
MN-s2 Not Detected --------- 4.6SE-02 
MN-S4 Not Detected --------- 3.94E-02 
MO-99 Not Detected --------- 4.26E-01 
NA-22 Not Detected --------- S.10E-02 
NA-24 Not Detected --------- 3.32E-01 
NB-9S Not Detected --------- 2.30E-01 
ND-147 Not Detected --------- 2.34E-01 
NI-S7 Not Detected --------- 1.40E-01 
NP-239 Not Detected --------- 9.72E-02 
RU-103 Not Detected --------- 1.68E-02 
RU-106 Not Detected --------- 3.33E-Ol 
SB-122 Not Detected --------- 7.70E-02 
SB-124 Not Detected --------- 3.62E-02 
SB-12s Not Detected --------- 9.08E-02 
SN-113 Not Detected --------- 4.0SE-02 
TA-182 Not Detected --------- 1.71E-Ol 
TA-183 Not Detected --------- 1.68E-01 
TC-99m Not Detected --------- 4.77E+OO 
TL-201 Not Detected --------- 1.33E-01 
XE-133 Not Detected --------- 1.4SE-01 
Y-88 Not Detected --------- 3.00E-02 
ZN-6s Not Detected --------- 1.13E-Ol 
ZR-9S Not Detected --------- 6.83E-02 



***************************************************************TTT***T*T* * Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laborato~l * 
* 3-25-98 1:49:10 PM * 

_~~*************************************T******r****** 

* 
* Analyzed by: 
***************** *****~~!:~!~****~;~!;~;~*~r~*~~~~{tT**********: 
Customer 
Customer Sample 
Lab Sample ID 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

C.AAS/D.BISWELL (6134/SMO) 
036754-001 
80050817 

MARINELLI 
825.000 

3-23-98 
3-25-98 

LAB04 
'6000 / 

SOLID SAMPLE 
gram 
1:25:00 PM. 

12:05:29 PM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

-- ..... _-- ----_ ... - ... _-- - ... _------- -----_ ..... ---
U-238 Not Detected --------- 7.09E-Ol 
TH-234 7.78E-01 3.16E-01 4.21E-01 
RA-226 1. 07E+00 3.67E-01 3.98E-01 
PB-214 S.36E-01 9.S9E-02 3.83E-02 
BI-214 4.95E-01 9.27E-02 3.41E-02 
PB-210 Not Detected --------- 8.67E+OO 

TH-232 7.55E-01 3.7SE-01 1.29E-01 
RA-228 6.03E-Ol 2.22E-01 1.22E-Ol 
AC-228 7.76E-01 l. 68E-Ol 6.18E-02 
TH-22S 7.37E-01 2.34E-Ol 4.26E-01 
RA-224 7.65E-Ol 2.7SE-Ol 1.34E-Ol 
PB-212 7.0SE-01 1.16E-01 3.27E-02 
5I·212 S.S6E-01 4.1SE-Ol 

2.80E·01 ~ TL-20S 6_SSE-Ol 1.30E-01 5.S7E-02 ,r- ,~%{ ~ ~ 
U-235 - -~- ~- .. -, ... 8: 1.S1E-Ol/VP)"'Ir.:-.· j/z>/r1 _. _ ... - c_ _._0 .... 
TH-23l Not Detected ---_ ...... _-- 1. 96E+OO 
PA-231 Not Detected - ...... ------ 3.24E+OO i 

TH-227 Not Detected --------- 2.9SE-01 
RA-223 Not Detected --------- 1.4SE-01 
?.N-219 Not Detected -- .. - ... _--- 3.31E-01 
?B-211 Not Detected -- .. ------ 7.S7E-Ol 
TL-207 Not Detected ... _------- 1. 17E+01 

AM-241 Not Detected - ..... ------ 2.01E-01 
PU-239 Not Detected --------- 3.20E+02 
NP-237 Not Detected ... - ... ------ 1.60E-0l 
PA-233 Not Detected --------- 5.24E-02 
TH-229 Not Detected -- ... ------ 1. 86E-01 



[Summary Report] - Sample ID: 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

80050817 

MDA 
(pCi/gram 

AG-I08m Not Detected --------- 3_4IE-02 
AG-IIOm Not Detected --------- S.19E-02 
AM-243 Not Detected --------- 4.97E-02 

~~=~33 Not ~~~~~~~f -~~07E=O~ i:~~~=~f .srj)lD;:-/ ~ . 
gg = i ~~ ---N-o-t~~:-e:-:· ~~~:-:~~t"'::~i-E~r---_-5~r-::-E~;.z~~::-_-E~'::::----- i : 6!~ = g i #-. WI 2.-2.-))/ f t 
CE-139 Not Detected --------- 2.36E-02 . 
CE-14I Not Detected --------- 4_0SE-02 
CE-144 Not Detected --------- 1.7SE-OI 
CO-56 Not Detected --------- 2.70E-02 
CO-57 Not Detected --------- 2.24E-02 
CO-58 Not Detected --------- 2.S9E-02 
CO-60 Not Detected --------- 3.08E-02 
CR-SI Not Detected --------- 2.IIE-OI 
CS-134 Not Detected· --------- 3.9IE-02 
CS-137 3.70E-OI 6.22E-02 1.97E-02 
EU-IS2 Not Detected --------- 6.70E-02 
EU-IS4 Not Detected --------- 1.S6E-OI 
EU-ISS Not Detected --------- 1.06E-OI 
FE-59 Not Detected --------- S.96E-02 
GD-IS3 Not Detected --------- 7.74E-02 
HG-203 Not Detected --------- 2.68E-02 
I-13I Not Detected --------- 2.89E-02 
IR-192 Not Detected --------- 2.4SE-02 
K-40 1.84E+OI 2.67E+00 1.89E-OI 
KR-8S Not Detected --------- 7.07E+OO 
MN-S2 Not Detected --------- 3.I8E-02 
MN-S4 Not Detected --------- 2.86E-02 
MO-99 Not Detected --------- 3.I6E-OI 
NA-22 Not Detected --------- 3.42E-02 
NA-24 Not Detected --------- 2.3SE-OI 
NB-9S Not Detected --------- 2.00E-OI 
ND-147 Not Detected --------- 2.0IE-OI 
NI-S7 Not Detected --------- 9.86E-02 
NP-239 Not Detected --------- 9.49E-02 
RU-I03 Not Detected --------- 2.S6E-02 
RU-I06 Not Detected --------- 2.49E-OI 
SB-122 Not Detected --------- S.40E-02 
SB-124 Not Detected --------- 2.66E-02 
SB-12S Not Detected --------- 7.04E-02 
SN-l13 Not Detected --------- 3.3IE-02 
TA-182 Not Detected --------- 1.27E-OI 
TA-183 Not Detected --------- 2.23E-OI 
TC-99m Not Detected --------- S.07E+OO 
TL-20I Not Detected --------- 1.6IE-OI 
XE-133 Not Detected --------- 1.8IE-OI 
Y-8S Not Detected --------- 2.09E-02 
ZN-6S Not Detected --------- S.S2E-02 
ZR-9S Not Detected --------- 4.72E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 3 -25 - 98 2 : 03 : SO PM * 
******************************************************************£****** 

: Analyzed by: ~ '] ~LJ'iJ' Reviewed by: l& ~Ljh~ : 
****************** * *******(~~f~******************4t*'~~~************** 
Customer : C.AAS/D.EISWELL (6134/SMO) 
Customer Sample ID 036755-001 
Lab Sample ID 80050818 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
935.000 

3-23-98 
3-25-98 

LAE03 
'6000 / 

SOLID SAMPLE 
gram 
1:30:00 PM· 

12:20:20 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) 

- .. ----- ----------- _ .. _ .. _----- --------_ .. -
U-238 Not Detect.ed --------- 1.13E+00 
TH-234 1.21E+00 4.01E-01 3.S3E-01 
RA-226 1. SOE+OO S.SSE-Ol 4.42E-01 
PE-2l4 S.OSE-Ol 1.41E-Ol 4.08E-02 
EI-214 S.l1E-01 1.17E-01 4.41E-02 
PE-210 Not Detected - .... _---- ... 3.78E+00 

TH-232 7.41E-01 7.S9E-01 1.22E-01 
RA-228 7.0SE-01 2.94E-01 1.4SE-01 
AC-228 6.9SE-01 2.0SE-01 8.37E-02 
TH-228 6.4SE-Ol 3.43E-Ol 4.06E-Ol 
RA-224 6.l4E-Ol 2.3SE-Ol 7.23E-02 
PB-2l2 6.SSE-Ol 1. 13E-Ol 3.26E-02 
BI-2l2 6.11E-Ol 3.39E-Ol 3.0SE-Ol 
TL-20S 6.S7E-01 2.73E-Ol S.SlE-02 

U-23S Not Detected --------- 1. 7SE- 01 
TH-23l Not Detected -- ... _---- ... l.93E+00 
PA-23l Not Detected --------- 3.07E+00 
TH-227 Not Detected --------- 3.0SE-Ol 
RA-223 Not Detected --------- 1.19E-Ol 
RN-2l9 Not Detected --------- 3.S3E-01 
PB-211 Not Detected --------- 8.0SE-01 
TL-207 Not Detected .. _------- 1. 36E+01 

AM-241 Not Detected --------- 1.33E-01 
PU-239 Not Detected --------- 2.90E+02 
NP-237 Not Detected --------- 2.2SE-01 
PA-233 Not Detected - .. _------ S.17E-02 
TH-229 Not Detected --------- 1.62E-01 



[Summary Report] - Sample ID: 80050818 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

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

AG-10Bm Not Detected --------- 3.66E-02 
AG-llOm Not Detected ----- ...... _- 3.4BE-02 
AM-243 Not Detected -- ... ------ 4.70E-02 
BA-133 Not Detected --------- 5. 34E- 02 J r/''-''''/ 
BE-7 Not Detected ------_ .... 2 27E-01 ' 
CD-109 :.63EIOe 5 .. 8:: s: 4: 78E-01 J.h;r;j",z.jJu; 
CD-1l5 Not Detected --------- LOBE-01 951,/,1 CE-139 Not Detected --------- 2.28E-02 J. ~ 
CE-141 Not Detected -------- .. 4;00E-02 
CE-144 Not Detected --------- 1.69E-01 
CO-56 Not Detected --------- 2.95E-02 
CO-57 Not Detected --------- 2.03E-02 
CO-58 Not Detected --------- 3.09E-02 
CO-60 Not Detected --------- 3.70E-02 
CR-S1 Not Detected --------- 2.16E-01 
CS-134 Not Detected ---------- 4.64E-02 
CS-137 6.01E-02 3.19E-02 2.16E-02 
EU-152 Not Detected --------- 6.07E-02 
EU-1S4 Not Detected --------- 1. 69E-01 
EU-155 Not Detected --------- 9.28E-02 
FE-59 Not Detected --------- 7.30E-02 
GD-153 Not Detected ------ .. _- 6.70E-02 
HG-203 Not Detected --------- 2.6SE-02 
1-131 Not Detected --------- 2.92E-02 
IR-192 Not Detected --------- 2.49E-02 
K-40 1.64E+01 2.49E+00 2.48E-01 
KR-85 Not Detected --------- 7.62E+00 
MN-52 Not Detected --------- 3.49E-02 
MN-54 Not Detected ------ .. _ .. 3.16E-02 
MO-99 Not Detected --------- 3.64E-01 
NA-22 Not Detected --------- 4.09E-02 
NA-24 Not Detected --------- 2.73E-01 
NB-95 Not Detected -- .. ------ 1.92E-01 
ND-147 Not Detected --------- 2.04E-01 
NI-57 Not Detected ------ ... _- 1.19E-01 
NP-239 Not Detected ----- .... _- B.44E-02 
RU-103 Not Detected --------- 2.67E-02 
RU-106 Not Detected --------- 2.64E-01 
SB-122 Not Detected --------- 6.02E-02 
SB-124 Not Detected -------- .. 3.06E-02 
SB-125 Not Detected --------- 7.38E-02 
SN-113 Not Detected --------- 3.35E-02 
TA-182 Not Detected --------- 1.38E-01 
TA-183 Not Detected --------- 1.48E-01 
TC-99m Not Detected --------- S.OlE+OO 
TL-201 Not Detected --------- 1.16E-01 
XE-133 Not Detected --------- 1.27E- 01 
Y-88 Not Detected --------- 2.42E-02 
ZN·65 Not Detected --------- 9.61E-02 
ZR-95 Not Detected --------- 5.49E-02 



************************************************************************* 
.. Sandia National Laboratories .. 
.. Radiation Protection Sample Diagnostics Program (881 Laboratory] .. 
.. 3-25-98 3:30:22 PM .. 
******************************4*********************** ***********~****** 

: Analyzed bY::.;:2 r {)' '11 Reviewed by: V.( aL.u-~( : 
** ******* * * * ** **... *****'1I"*'!r; ...... * **** ... **** ** *** ... *** **~ *'W{!~ ... ***** ......... ** ...... * 
Customer : C.AAS/D.EISWELL (6134/SMO) 
Customer sample ID 036756-001 
Lab Sample ID 80050819 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
798.000 

3-23-98 
3-25-98 

LAB04 
'6000 / 

SOLID SAMPLE 
gram 
1:45:00 PM-
1:47:28 PM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

U-238 
TH-234 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

Activity 
(pCi/gram ) 

Not Detected 
8.20£-01 
1. 17E+00 
5.52£-01 
5.74£-01 

Not Detected 

7.30E-01 
6.45£-01 
6.97£-01 
6.36£-01 
6.53£-01 
7.10£-01 
8.97£-01 
6.07£-01 

2-sigrna 
Error 

3.57£-01 
9.36E-01 
2.23£-01 
1.11E- 01 

3.74£-01 
2.18E-01 
1.57E-01 
2.02E-01 
2.27E-01 
1.21E-01 
3.61E-01 
1.98E-01 

MDA 
(pCi/gram ) 

1.62£+00 
3.67£-01 
5.49E-01 
4.00E-02 
3.96E-02 
8.99£+00 

1. 35£-01 
1.48E-01 
6_92E-02 
4.05£-01 
1.38E-01 
3.28E-02 
2.60£-01 
5.93£-02 

U-235 Not Detected --------- 1.84£-01 
TH-231 Not Detected --------- 1.94£+00 
PA-231 Not Detected --------- 3.24£+00 
TH-227 Not Detected --------- 3.02£-01 
RA-223 Not Detected --------- 1.49E-01 
RN-219 Not Detected --------- 3.44£-01 
PB-211 Not Detected --------- 7.79£-01 
TL-207 Not Detected --------- 1.31£+01 

~=~i~-----~-~-~~g~;~~~~~~-~~i~~:----=~~~=~~~~~~~=~~~~--------I:~l!:g~tl;;-.R~t ~r4. 
PA-233 Not Detected --------- 5.29E-02 ~;fz;/' 
TH-229 Not Detected --------- 1.84£-01 



[summary Report) - Sample ID: : SOOsOS19 

Nuclide 
Name 

AG-108m 
AG-110m 
AM-243 
BA-133 
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-154 
EU-155 
FE-59 
GD-153 
EG-203 
I-131 
IR-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NE-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN -113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/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 

1.7sE-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2_22E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

4_26E-02 

3.20E+00 

MDA 
(pCi/gram 

3.sSE-02 
4.21E-02 
4.72E-02 
5.s8E-02 
2.21E-Ol 
6.37E-Ol 
1. 06E-Ol 
2.37E-02 
4.l7E-02 
1.79E~01 
2.S7E-02 
2.25E-02 
2.8sE-02 
3.13E-02 
2.23E-01 
4.2sE-02 
2.19E-02 
6.74E-02 
1.64E-Ol 
l.07E-Ol 
7.10E-02 
7.69E-02 
2.S0E-02 
3.09E-02 
2.49E-02 
1.9sE-01 
7.1SE+00 
3.34E-02 
3.06E-02 
3.44E-01 
3.9SE-02 
2.42E-01 
2.04E-01 
1.99E-01 
9.S6E-02 
9.74E-02 
2.74E-02 
2.49E-Ol 
5.99E-02 
2.79E-02 
7.21E-02 
3.37E-02 
1.36E-01 
2.26E-Ol 
6.09E+00 
1.6sE-Ol 
1.S7E-Ol 
2.31E-02 
9.37E-02 
s.06E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-25-98 3:48:02 PM * 
************************************************************************* 

: Analyzed by: 7?- '] /2-S- If? Reviewed by: It Jhi1iqO : 
****************** *****1*~*/;*******************~*~'~~*************** 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample D : 036757-001 
Lab Sample ID 80050820 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
869.000 

3-23-98 
3-25-98 

IJI.B03 
'6000 / 

SOLID SAMPLE 
gram 
1:50:00 PM· 
2:05:19 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------- ---------- ------- .. _--
U-238 Not Detected --------- 1.23E+00 
TH-234 8.43E-Ol 3.02E-01 3.76E-01 
RA-226 1.39E+00 6.34E-01 4.70E-01 
PB-214 6.55E-01 1.18E- 01 4.76E-02 
BI-214 6.60E-Ol 1.38E-Ol 4.63E-02 
PB-210 Not Detected - .. - ... ----- 4.08E+OO 

TH-232 6.94E-01 3.72E-01 1.48E-Ol 
RA-228 6.99E-Ol 3.33E-Ol 1. 78E-Ol 
AC-228 7.03E-Ol 3.10E-01 9.81E-02 
TH-228 4.32E-01 2.42E-Ol 4.38E-Ol 
RA-224 7.85E-0l 3.09E-01 6.85E-02 
PB-212 6.78E-Ol 1.14E-01 3.62E-02 
BI-212 6.08E-01 4.52E-01 3.36E-Ol 
TL-208 6.39E-Ol 1.50E-01 6.68E-02 rr~; 2, 
U-235 :.89: ~. :.59E s: 'l.93E-01J/>..;r-vPjju/~ 0 j'i'/ ~-

TH-231 Not Detected --------- 2.08E+00 J ,,r 
PA-231 Not Detected --------- 3.49E+OO 
TH-227 Not Detected --------- 3.24E-Ol 
RA-223 Not Detected --------- 1.32E-Ol 
RN-219 Not Detected --------- 3.90E-Ol 
PB-211 Not Detected --------- 9.28E-Ol 
TL-207 Not Detected --------- 1.51E+Ol 

AM-241 Not Detected --------- 1.46E-Ol 
PU-239 Not Detected --------- 3.19E+02 
NP-237 Not Detected --------- 2.39E-Ol 
PA-233 Not Detected _ ... _------ 5.70E-02 
TH-229 Not Detected --------- 1.76E-Ol 



[,eummary RepOrt] - Sample ID: : SOOSOS20 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

AG-IOSrn Not Detected --------- 4.0IE-02 
AG-IIOrn Not Detected --------- S.44E-02 
AM-243 Not Detected --------- 4.2SE-02 

~~=~33 :~~ g~~~~~~~ = = = = = = = = = ~ :~~~=gi ~:rJlTud~. 
gg = i~~ ---N-o-t-;~-:-~~~%';~=-t~1 :3-!~r---_-;:;..;.:-e~-e~i3~-_ -:~:-:-----5f : ~ i~ = g i - . J /J,jjfJ' 
CE-139 Not Detected --------- 2.S7E-02 . 
CE-14I Not Detected --------- 4,33E-02 
CE-144 Not Detected --------- 1.S7E-OI 
CO-56 Not Detected --------- 3.S0E-02 
CO-57 Not Detected --------- 2.ISE-02 
CO-58 Not Detected --------- 3.42E-02 
CO-60 Not Detected --------- 4.30E-02 
CR-SI Not Detected --------- 2.40E-OI 
CS-134 Not Detected --------- S.lSE-02 
CS-137 2.S2E-OI S.4SE-02 2.SSE-02 
EU-IS2 Not Detected --------- 6.49E-02 
EU-IS4 Not Detected --------- 1.S7E-OI 
EU-ISS Not Detected --------- I.OIE-OI 
FE-59 Not Detected --------- 7.S7E-02 
GD-IS3 Not Detected --------- 7.I7E-02 
HG-203 Not Detected - - - - - - -- - 3. 04E-02 
I-13I Not Detected --------- 3.4SE-02 
IR-192 Not Detected --------- 2.7IE-02 
K-40 1.99E+OI 2.99E+00 2.S0E-OI 
KR-SS Not Detected --------- 8.14E+OO 
MN-S2 Not Detected --------- 4.37E-02 
MN-S4 Not Detected --------- 3.73E-02 
MO-99 Not Detected --------- 3.9SE-OI 
NA-22 Not Detected --------- 4.6IE-02 
NA-24 Not Detected --------- 3.3SE-OI 
NB-9S Not Detected --------- 2.0SE-OI 
NO-147 Not Detected --------- 2.20E-OI 
NI-57 Not Detected --------- 1.3IE-OI 
NP-239 Not Detected --------- 9.21E-02 
RU-I03 Not Detected --------- 2.99E-02 
RU-I06 Not Detected --------- 2.9SE-OI 
SB-122 Not Detected --------- 6.7SE-02 
SE-124 Not Detected --------- 3.28E-02 
SB-12S Not Detected --------- 9.I0E-02 
SN-113 Not Detected --------- 3.78E-02 
TA-1S2 Not Detected --------- 1.67E-Ol 
TA-1S3 Not Detected --------- 1.6IE-OI 
TC-99rn Not Detected --------- 6.2SE+OO 
TL-201 Not Detected --------- 1.26E-Ol 
XE-133 Not Detected --------- 1.43E-Ol 
Y-88 Not Detected --------- 2.90E-02 
ZN-65 Not Detected --------- 1.14E-Ol 
ZR-95 Not Detected --------- 6.02E-02 



************************************************************************* 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program [881 LaboratorrJ 
* 3-25-98 5:41:20 PM 

! 
* 

******************************************************************T****** 

* r 0i f.~- * * Analyzed by: - J, 1.. r- ?,r Reviewed by: "tQ 1f * 
***************** * **** *** ********************* **~*~************** 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Samole D : 036758-001 
Lab Sample ID 80050821 

Samole Description 
Sample Quantity 
Samole Date/Time 
AcqUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
856_000 

3-23-98 
3-25-98 

LAB04 
'6000 / 

SOLID SAMPLE 
gram 
1:50:00 PM. 
3:55:10 PM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ----------- ---------- -----------
U-238 5.33E-01 5.65E-01 9.28E-01 
TH-234 7.84E-01 2.84E-01 3.75E-01 
RA-226 1.11E+00 4.42E-01 4.50E-01 
PB-214 5.66E-01 9.74E-02 3.84E-02 
BI·214 6.55E-01 1.14E-01 3.54E-02 
PB·210 Not Detected --------- 8.39E+00 

TH-232 6.17E-01 3.1BE-Ol 1.19E- 01 
RA-228 7.10E-01 2.17E-01 1.37E-01 
AC-228 6.40E-01 1.56E-Ol 7.18E-02 
TH-228 7.61E-Ol 2.29E-01 4.1GE-01 
RA-224 7.55E-01 4.04E-01 1.29E-01 
PB-212 6.70E-01 1.11E-01 3.26E-02 
BI-212 7.2SE-01 2.57E-01 2.46E-01 
TL-208 6.44E-01 1.23E-01 5.57E-02 

U-235 Not Detected --------- 1.76E-01 
TH·231 Not Detected ------ .. _- 1.92E+OO 
PA-231 Not Detected --- ..... _--- 3.23E+OO 
TH-227 Not Detected --------- 2.S2E-01 
RA-223 Not Detected --------- 1.50E-01 
RN-21S Not Detected ..... _------ 3.24E-01 
PB-211 Not Detected --------- 7.31E-01 
TL-207 Not Detected --------- 1.17E+01 

AM-241 Not Detected .. _-------
1.96E-01 J. r.:q ,?,;. PU-239 Not Detected -- .. _----- 3 .18E+02 f"'.';;- <.- ~f, 0 /i NP-237' 3.::: ~-"- :.23E 9- 1. 77E-01 • h ,r J' z 

PA-233 Not Detected -_ ... _----- 5.07E-02 
TH-229 Not Detected --------- 1.84E-01 



[Summary Report] - Sample ID: : 80050821 

Nuclide 
Name 

AG-108m 
AG-110m 
AM-243 
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 
I-131 
IR-192 
K-40 
KR-S5 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/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 

2.32E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.22E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

4.76E-02 

3.15E+00 

MDA 
(pCi/gram 

3.52E-02 
4.33E-02 
5.29E-02 
5.42E-02 
2.12E-Ol 
6.03E-Ol 
1.06E-Ol 
2.33E-02 
3.98E-02 
1. 74E-Ol 
2.87E-02 
2.27E-02 
2.57E-02 
3.26E-02 
2.12E-01 
4.18E-02 
1.89E-02 
6.78E-02 
1.62E-Ol 
1. 06E-Ol 
6.40E-02 
7.63E-02 
2.72E-02 
2.88E-02 
2.36E-02 
1. 86E-Ol 
6.91E+00 
3.27E-02 
2.85E-02 
3.41E-Ol 
3.69E-02 
2.72E-Ol 
2.01E-Ol 
l.96E-Ol 
1.11E-Ol 
9.50E-02 
2.64E-02 
2.42E-Ol 
5.81E-02 
2.58E-02 
7.20E-02 
3.29E-02 
1.36E-Ol 
2.23E-Ol 
7.40E+00 
1. 63E-Ol 
1.92E-Ol 
2.15E-02 
9.01E-02 
4.93E-02 
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tialldia Natiollal Laboratories Sample Analysis Request Form 
-' 

Radiation Protection Sample Diagnostics Page~of~ 

Cuslomer: ~ (1Mt.erICI-t 
• 

Organization: 1or!>4 

Project Location: CC11\, (gl A 

Phone: L0~ -1.'fl't 

Date Results Needed: -1: ~1.ls.H Of:; 

Suspect Isotopes: 'pI,) , -rt,. 

Case Number: 1t.1~, 't.1.0.;-00 

, (/1 f' 
Relinquished by ________ _ 
Relinquished by ___ _____ _ 

Relinquished by ___ ~ ____ _ 
Relinquished by _ _ ___ ___ _ 

,., 

Hazards/Speciallnstructions: 

!l.1J!r\-l 

Date 
Date 
Date 
Date 

!U'$uL1".'- p~a>& AJ(Z.. ~"(£ rt.~ 
tp~ (! 501 'n::. . 

F~ ')( tz:~o£' r> Tl> 

M AIZl'. #-1IUEIl... e. 2 B '( - zeo I Go 

Requested Analysis 

_ ___ __ Received by _______ __ Date ___ ~ _ _ 
_ _____ Received by Date ____ _ 
______ Received by Date _____ _ 
_ _ _ ___ Received by Date _____ _ 

RPSD·0602 ·02 ,J 



!:)ulldia Nutional Laboratories 
Radiation Protection Sample Diagnostics 

Customer: 

Organization: 

Project Location: 

Phone: 

AM. (1A~LtrICI~ 
• 

1or?>4 

cern, Gol A 

Date Results Needed: -It ~1lS.'" ~ 

Suspect Isotopes: yo , -rl\ 
Case Number: 1t.1~. 't:t.O'f'''D 

Relinquished by _________ _ 
Relinquished by _________ _ 

Relinquished by ____ ~ ____ _ 

Relinquished by _________ _ 

Hazards/Speciallnstructions: 

(tll$.\-/ 

!U"$ULH P£~& ~rz.. !.4PAf'LC" (l~ 
/Pr~s.I"T"e . 

FA-')c 1Z:l=.'v£' I> n:> 

M~ ~,U£IZ... e. 28'(' Zto I ~ 

Requesled Analysis 

Dale ______ Received by _________ _ 
Date Received by _________ _ 

Dale Received by .....,. ________ _ 
Dale Received by _________ _ 

Sample Analysis Request Form 
-' 

Page --Lof "2-

Oale ___ __ _ 

Oale _____ _ 

Oale _____ _ 

npSD·0602·02 .J 



.. 
Sandia National Laboratories (Ib) Radiation Protection Sample Diagnostics 

Customer: AA.r (1A~t.ertCI.f , Hazards/Spedallnstructions: 

Organization: __ Io",-~c..:::...:t{,--__ _ Jt.llHI 

Project Location: Cc11\' Go, A 

Phone: 1.f}1{ -1.'f'R 

Date Results Needed: * ~1lS.~ >f:; 

Suspect Isotopes: "J7\J « 111. 

Case Number: 1t1~. 1..1.0,>OD 

Relinquished by _ __ ~ _ ___ _ 
Relinquished by ___ _____ _ 

!U"SUI..H P£f.l>~ ~(l. ~f't.e rl~ 
/pf'''~I-re . 

FA-')( ~~\Jt-r> TO 

M AflK ,.., IUCrz... e. 2 B '( - LIO I ~ 
CoL oL:2.6 

Date -----

Sample Analysis Request Form 
-' 

Page -,--of A-

Oate ___ _ _ 

Oate _____ _ 

RI'Sn ·or,n7.·02 .1 



Sandia National Laboratories "ijil II . Radiation Protection Sample Diagnostics 

Customer : AA. 11A~~ICI.f 
I 

Organization: _~Io!..!~::..tf!..-__ _ 

Project Location: CC('A, (,,1 A 

Phone: ~el{ -'Lffi 

Date Results Needed: -It ~"s.~ ~ 

Suspect Isotopes: yo . '1l,. 

Case Number: 1t1". 1:l0'$'[)D 

Hazards/Spedallnslructions: 

rt"H~ 

!U'$ULn. fJ£U-& ,::prz.. ~f"'£E tl~ 
t9Ff'5-1 't"~ • 

FI})C tz:~o£' IS ID 

M AU¥... #/I, u..eL ~ 2. fJ '( -zro I '" 
C" C So (j 2 2.b 

1- ------1·-----1- - ---1-----1-- --... .... -- .-... ----

Relinquished by _________ Dale _____ Received by _ _______ _ 
Relinquished by _________ Dale Received by _ _______ _ 

Relinquished by ___ ~ _____ Dale Received by -,. _______ _ 

Relinquished by Dale Received by ________ _ 

Sample Analysis Request Form 
-' 

Page~of 2-

Date ____ _ _ 

Date _ ___ _ 

Date ____ _ 

··SO·Or.07. ·02 .J 
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************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-25-98 6:04:55 PM * 
************************************************************************* 

: Analyzed by: ? (' /1,6 J~,f Reviewed by:l-breft : 
***************** ***~/;**(~******************* *~*~n************** 
Customer : C.AAS/D.BISWELL (6134/SMO 
Customer Sample D : 036725-001 
Lab Sample ID 80050901 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
703.000 

3-23-98 
3-25-98 

LAB 0 3 
6000 / 

SOLID SAMPLE 
gram 
9:55:00 AM 
4:15:18 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1.45E+00 
TH-234 1.42E+00 4.80E-01 4.46E-01 
RA-226 1.80E+00 S.S7E-Ol S.67E-01 
PB-214 6.87E-Ol 1.27E-Ol S.22E-02 
BI-214 6.47E-Ol 3.23E-Ol S.61E-02 
PB-210 Not Detected --------- S.03E+00 

TH-232 8.06E-01 4.47E-Ol 1.64E-01 
RA-228 9.00E-Ol 3.28E-01 1. 72E- 01 
AC-228 9.33E-01 2.39E-01 9.99E-02 
TH-228 8.27E-Ol 7.76E-Ol S.78E-01 
RA-224 8.77E-Ol 3.07E-Ol 1.12E-01 
PB-212 8.S6E-Ol 2.04E-Ol 4.38E-02 
BI-212 6.83E-Ol 4.39E-Ol 3.39E-Ol 
TL-208 8.16E-Ol 1.76E-Ol 8.20E-02 

U-23S Not Detected --------- 2.23E-Ol 
TH-231 Not Detected --------- 2.39E+00 
PA-231 Not Detected --------- 4.04E+OO 
TH-227 Not Detected -------- .. 3.89E-Ol 
RA-223 Not Detected --------- 1. 61E-Ol 
RN-219 Not Detected --------- 4.71E-Ol 
PB-211 Not Detected --------- 1.07E+OO 
TL-207 Not Detected --------- 1. 74E+Ol 

AM-241 Not Detected --------- 1.70E-01 
PU-239 Not Detected --------- 3.72E+02 
NP-237 Not Detected --------- 2.9SE-01 
PA-233 Not Detected --------- 7.01E-02 
TH-229 Not Detected --------- 2.04E-Ol 



[Summary Report] - Sample ID: : 80050901 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

AG-108m Not Detected --------- 4.56E-02 
AG-110m Not Detected --------- 7.31E-02 
AM-243 Not Detected --------- 5.79E-02 
BA·133 Not Detected --------- 7.37E-02 ~/~ 
BE-7 _______ ~3~.7*0~E~-~0~1----~2~.~5~3~E--0~1~-------2.24E-01 ./~fi1~ . 
CD-109 23.J513J99 6.23413 91 7.04E-01;v' ;;;f'-e. 
CD-115 Not Detected --------- 1.S6E-01 j,~'11r 
CE-139 Not Detected --------- 2.99E-02 /' 
CE-141 Not Detected --------- 5.13E-02 
CE-144 Not Detected --------- 2.17E-01 
CO-56 Not Detected --------- 4.18E-02 
CO-57 Not Detected --------- 2.S1E-02 
CO-58 Not Detected --------- 3.90E-02 
CO-60 Not Detected --------- 4.61E-02 
CR-S1 Not Detected --------- 2.93E-01 
CS-134 Not Detected --------- 5.76E-02 
CS-137 4.30E-Ol 8.47E-02 2.92E-02 
EU-1S2 Not Detected --------- 7.60E-02 
EU-154 Not Detected --------- 2.11E-01 
EU-15S Not Detected --------- 1.16E-01 
FE-59 Not Petected --------- 9.41E-02 
GD-1S3 Not Detected --------- 8.S4E-02 
HG-203 Not Detected --------- 3.41E-02 
I-131 Not Detected --------- 3.98E-02 
IR-192 Not Detected --------- 3.36E-02 
K-40 2.07E+Ol 3.20E+00 3.21E-Ol 
KR-85 Not Detected --------- 1.02E+Ol 
MN-S2 Not Detected --------- 4.86E-02 
MN-S4 Not Detected --------- 4.09E-02 
MO-99 Not Detected --------- 5.04E-Ol 
NA-22 Not Detected --------- S.26E-02 
NA-24 Not Detected --------- 5.S9E-Ol 
NB-95 Not Detected --------- 2.SSE-Ol 
ND-147 Not Detected --------- 2.S7E-Ol 
NI-S7 Not Detected --------- 1.82E-Ol 
NP-239 Not Detected --------- 1.06E-Ol 
RU-103 Not Detected --------- 3.S0E-02 
RU-106 Not Detected --------- 3.64E-Ol 
SB-122 Not Detected --------- 9.04E-02 
SB-124 Not Detected --------- 3.76E-02 
SB-12S Not Detected --------- 9.96E-02 
SN-113 Not Detected --------- 4.S7E-02 
TA-182 Not Detected --------- 1.83E-Ol 
TA-183 Not Detected --------- 1.96E-Ol 
TC-99m Not Detected --------- 1.SOE+Ol 
TL-201 Not Detected --------- 1.SSE-Ol 
XE-133 Not Detected --------- 1.8SE-Ol 
Y-88 Not Detected --------- 3.72E-02 
ZN-65 Not Detected --------- 1.22E-Ol 
ZR-95 Not Detected --------- 7.22E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-26-98 12:21:11 PM * 
************************************************************************* 

:*~~;r;;~*~r;~***~~f;(::******~;~~;:;~*~r;·~~:1~************= 
Customer ~** : C.AAS/D.BISWELL (6134/sM~I~~ 
Customer Sample ID : 036726-001 
Lab Sample ID 80050902 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
705.000 

3-23-98 
3-25-98 
~02 

6000 / 

SOLID SAMPLE 
gram 

10:00:00 AM 
5:11:40 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 3.70E+00 
TH-234 1.20E+OO 4.26E-01 5.94E-01 
RA-226 1.90E+00 8.89E-01 5.91E-01 
PB-214 6.9SE-Ol 1.26E-Ol 4.91E-02 
BI-214 5.83E-Ol 1.36E-01 S.16E-02 
PB-210 Not Detected --------- 3.86E+Ol 

TH-232 9.63E-Ol 4.63E-Ol 1.64E-Ol 
RA-228 1.02E+OO 2.61E-Ol 1.54E-01 
AC-228 1.06E+OO 2.33E-Ol 8.66E-02 
TH-228 7.7SE-Ol 2.S6E-Ol 4.98E-Ol 
RA-224 9.46E-Ol 2.7SE-Ol 8.78E-02 
PB-212 9.64E-Ol 1.60E-Ol 4.34E-02 
BI-212 9.15E-Ol 3.64E-Ol 3.45E-Ol 
TL-208 8.70E-Ol 1.88E-Ol 7.47E-02· 

U-235 Not Detected --------- 2.67E-Ol 
TH-231 Not Detected --------- 2.45E+OO 
PA-231 Not Detected --------- 4.21E+OO 
TH-227 Not Detected --------- 3.87E-Ol 
RA-223 Not Detected --------- 2.47E-Ol 
RN-219 Not Detected --------- 4.05E-Ol 
PB-211 Not Detected --------- 9.06E-Ol 
TL-207 Not Detected --------- 1.43E+01 

AM-241 Not Detected --------- S.27E-Ol 
PU-239 Not Detected --------- 4.88E+02 
NP-237 Not Detected --------- 2.66E-Ol 
PA-233 Not Detected --------- 6.28E-02 
TH-229 Not Detected --------- 2.74E-Ol 



[Summary Report] - Sample 1D: 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

80050902 

MDA 
(pCi/gram 

AG-108m Not Detected --------- 4.31E-02 
AG-110m Not Detected --------- 4.73E-02 
AM-243 Not Detected --------- 1.10E-01 
BA-133 Not Detected --------- 6.95E-02 A 
BE-7 Not Detected --------- 2.90E-01 -0 ~ ,r-r ! 
CD - 109 -----il-2-:-. ~1771B~1 e*et----6~. 8",3~Bl-ee-l-1----9 . 0 3 E - 0 l;t!srcXcVI'~t..e.r\ 7/ (. 7 J' 
CD-115 Not Detected --------- 1.51E-01 ~ 
CE-139 Not Detected --------- 3.20E-02 
CE-141 Not Detected --------- 5.96E-02 
CE-144 Not Detected --------- 2.66E-01 
CO-56 Not Detected --------- 3.S5E-02 
CO-57 Not Detected --------- 3.36E-02 
CO-58 Not Detected --------- 3.40E-02 
CO-60 Not Detected --------- 3.94E-02 
CR-51 Not Detected --------- 2.61E-01 
CS-134 Not Detected --------- 4.96E-02 
CS-137 1.48E-01 4.00E-02 2.5SE-02 
EU-152 Not Detected --------- 1.01E-01 
EU-154 Not Detected --------- 1.9SE-01 
EU-155 Not Detected --------- 1.62E-01 
FE-59 Not Detected --------- 7.SSE-02 
GD-153 Not Detected --------- 1.15E-01 
HG-203 Not Detected --------- 3.51E-02 
1-131 Not Detected --------- 3.76E-02 
1R-192 Not Detected --------- 3.02E-02 
K-40 1.95E+01 2.S4E+OO 2.69E-01 
KR-S5 Not Detected --------- 9.00E+OO 
MN-52 Not Detected --------- 4.07E-02 
MN-54 Not Detected --------- 3.91E-02 
MO-99 Not Detected --------- 4.63E-01 
NA-22 Not Detected --------- 4.6SE-02 
NA-24 Not Detected --------- 4.66E-01 
NB-95 Not Detected --------- 2.7SE-01 
ND-147 Not Detected --------- 2.46E-01 
N1-57 Not Detected --------- 1.4SE-01 
NP-239 Not Detected --------- 1.4SE-01 
RU-103 Not Detected --------- 3.31E-02 
RU-106 Not Detected --------- 3.07E-01 
8B-122 Not Detected --------- 7.93E-02 
SB-124 Not Detected --------- 3.36E-02 
SB-125 Not Detected --------- S.7SE-02 
8N-113 Not Detected --------- 4.02E-02 
TA-182 Not Detected --------- 1.S9E-01 
TA-1S3 Not Detected --------- 6.11E-01 
TC-99m Not Detected --------- 2.0SE+01 
TL-201 Not Detected --------- 3.31E-01 
XE-133 Not Detected --------- 3.2SE-01 
Y-88 Not Detected --------- 2.S5E-02 
ZN-65 Not Detected --------- 1.0SE-01 
ZR-95 Not Detected --------- 6.03E-02 



.f-

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
* 3-25-98 8:42:18 PM * 
***********************************************************[************* 

:*~~;r;;~*~r!i?** * *****~~(;::t****!;~!;=;~*~r! ~*~{¥************: 
Customer : C.AAS/D.BISWELL (6134/SM;t*i 
Customer Sampl D : 036727-001 
Lab Sample ID 80050903 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
966.000 

3-23-98 
3-25-98 
~02 

6000 / 

SOLID SAMPLE 
gram 

10:05:00 AM 
6:59:26 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 2.89E+00 
TH-234 1.29E+00 7.33E-01 5.65E-01 
RA-226 1.23E+00 5.55E-01 4.69E-01 
PB-214 5.02E-01 8.87E-02 3.86E-02 
BI-214 4.71E-Ol 9.59E-02 3.79E-02 
PB-210 Not Detected --------- 2.89E+01 

TH-232 7.15E-01 3.6SE-01 1.22E-Ol 
RA-228 6.7SE-01 1. 77E- 01 1.23E-01 
AC-228 7.92E-01 1. 97E- 01 6.77E-02 
TH-228 6.94E-Ol 2.19E-0l 4.20E-01 
RA-224 7.49E-01 2.20E-01 6.16E-02 
PB-212 7.73E-Ol 1.6SE-01 3.42E-02 
BI-212 6.2SE-Ol 4.01E-Ol 2.46E-Ol 
TL-20S 7.05E-Ol 5.40E-0l 5.77E-02 

U-235 Not Detected --------- 2.06E-01 
TH-231 Not Detected --------- 1.94E+00 
PA-231 Not Detected --------- 3.29E+00 
TH-227 Not Detected --------- 3.03E-01 
RA-223 Not Detected --------- 1.92E-01 
RN-219 Not Detected --------- 3.17E-01 
PB-211 Not Detected --------- 7.34E-01 
TL-207 Not Detected --------- 1.12E+01 

AM-241 Not Detected --------- 4.llE-Ol 
PU-239 Not Detected --------- 3.S3E+02 
NP-237 Not Detected --------- 3.22E-01 
PA-233 Not Detected --------- 4.91E-02 
TH-229 Not Detected --------- 2.22E-01 



[Summary Report] - Sample 1D: : SOOS0903 

Nuclide 
Name 

AG-10Sm 
AG-llOm 
AM-243 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-S8 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-153 
HG-203 
1-131 
1R-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
N1-S7 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-S8 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.94E-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. 74E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

4.S8E-02 

2.53E+OO 

MDA 
(pCi/gram 

3.31E-02 
4.0SE-02 
7.17E-02 
S.12E-02 
2.20E-Ol 
9.36E-Ol 
1.17E-Ol 
2.S3E-02 
4.69E-02 
2.12E-Ol 
2.90E-02 
2.65E-02 
2.69E-02 
2.S7E-02 
2.02E-Ol 
3.7SE-02 
2.00E-02 
7.96E-02 
1.53E-Ol 
1.29E-Ol 
S.96E-02 
9.12E-02 
2.73E-02 
2.99E-02 
2.3SE-02 
1.90E-Ol 
6.99E+OO 
3.30E-02 
2.S4E-02 
3.71E-Ol 
3.S6E-02 
3.64E-Ol 
2.21E-Ol 
1.9SE-Ol 
1. OSE-Ol 
1.1SE-Ol 
2.S7E-02 
2.47E-Ol 
S.9SE-02 
2.46E-02 
6.70E-02 
3.1SE-02 
1.22E-Ol 
4.S4E-Ol 
1.90E+Ol 
2.66E-Ol 
2.60E-Ol 
2.03E-02 
S.S3E-02 
4.S3E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-26-98 12:42:39 PM * 

:*::::::::*::~*?-~********~~*;~:******::::::::*::~*~*iJ::;~~~************: 
**************** ******I:************************~****~~************* 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample ID 036728-001 
Lab Sample ID 80050904 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
851. 000 

3-23-98 
3-25-98 

LAB 02 
6000 / 

SOLID SAMPLE 
gram 

10:10:00 AM 
8:44:27 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 3.00E+00 
TH-234 1. 06E+00 4.55E-Ol 5.30E-Ol 
RA-226 1.45E+00 9.05E-Ol 5.64E-Ol 
PB-214 4.92E-Ol 2.10E-Ol 4.01E-02 
BI-214 4.20E-Ol 8.61E-02 4.04E-02 
PB-210 Not Detected --------- 3.01E+Ol 

TH-232 7.46E-Ol 3.62E-Ol 1.29E-Ol 
RA-228 7.64E-Ol 2.40E-01 1. 36E- 01 
AC-228 6.94E-01 1. 63E- 01 7.20E-02 
TH-228 6.59E-01 2.07E-01 3.91E-Ol 
RA-224 7.6SE-01 2.31E-Ol 6.99E-02 
PB-212 7.4SE-Ol 1.16E-Ol 3.42E-02 
BI-212 S.85E-0l 5.55E-Ol 2.66E-01 
TL-20S 6.S1E-Ol 1.29E-01 6.17E-02 

U-235 Not Detected --------- 2.12E-Ol 
TH-231 Not Detected --------- 2.01E+00 
PA-231 Not Detected --------- 3.44E+00 
TH-227 Not Detected --------- 3.12E-Ol 
RA-223 Not Detected --------- 2.09E-Ol 
RN-219 Not Detected --------- 3.23E-Ol 
PB-211 Not Detected --------- 7.46E-Ol 
TL-207 Not Detected --------- 1.17E+Ol 

AM-241 Not Detected --------- 4.23E-Ol 
PU-239 Not Detected --------- 3.90E+02 
NP-237 i.i513 91 1.9113 91 2.52E-Ol 
PA-233 Not Detected --------- 5.11E-02 
TH-229 Not Detected --------- 2.24E-Ol 



[Summary Report] - Sample ID: : 80050904 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
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-155 
FE-59 
GD-153 
HG-203 
I-13l 
IR-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-20l 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.74E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

2.53E+OO 

MDA 
-(pCi/gram 

3.47E-02 
2.86E-02 
8.96E-02 
S.36E-02 
2.20E-Ol 
8.56E-Ol 
1.25E-Ol 
2.65E-02 
4.79E-02 
2.18E-Ol 
3.22E-02 
2.69E-02 
2.90E-02 
3.19E-02 
2.18E-Ol 
3.89E-02 
3.01E-02 
8.06E-02 
1.59E-Ol 
1.3SE-Ol 
6.S3E-02 
9.51E-02 
2.86E-02 
3.08E-02 
2.S0E-02 
2.l4E-Ol 
7.57E+OO 
3.36E-02 
3.l6E-02 
3.80E-Ol 
3.61E-02 
4.35E-Ol 
2.30E-Ol 
1.97E-Ol 
7.07E-02 
1.21E-Ol 
2.62E-02 
2.6SE-Ol 
6.29E-02 
2.63E-02 
7.22E-02 
3.35E-02 
1.29E-Ol 
S.03E-Ol 
2.39E+Ol 
2.81E-Ol 
2.87E-Ol 
2.l9E-02 
8.66E-02 
5.27E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-26-98 12:19:09 AM * 
************************************************************************* 

: Analyzed by: 9 ylz ~ /1% Reviewed by: Y1- 2>'!~!: if! : 
****************** *****':**4*******************~~*~w¥I~************* 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample I : 036729-001 
Lab Sample ID 80050905 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
992.000 

3-23-98 
3-25-98 

IAB02 
6000 / 

SOLID SAMPLE 
gram 

10:20:00 AM 
10:36:17 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 2.85E+00 
TH-234 9.80E-01 3.56E-01 5.35E-01 
RA-226 1. 53E+00 1. SSE+OO 5.28E-01 
PB-214 5.34E-01 1. OSE-01 3.95E-02 
BI-214 5.2SE-01 3.07E-01 3.SSE-02 
PB-210 Not Detected --------- 3.01E+01 

TH-232 6.96E-01 3.32E-01 1.17E-01 
RA-22S S.14E-01 2.22E-01 1.17E- 01 
AC-228 7.22E-01 1.S4E-01 7.43E-02 
TH-228 6.28E-01 2.06E-01 4.04E-01 
RA-224 7.82E-01 2.22E-01 4.50E-02 
PB-212 7.61E-01 1.27E-01 3.44E-02 
BI-212 7.40E-01 3.76E-01 2.S4E-01 
TL-2.08 6.65E-01 1.29E-01 5.53E-02 

U-235 Not Detected --------- 2.0SE-01 
TH-231 Not Detected --------- 1.94E+00 
PA-231 Not Detected --------- 3.2SE+00 
TH-227 Not Detected --------- 2.95E-01 
RA-223 Not Detected --------- 2.01E-01 
RN-219 Not Detected --------- 3.0SE-01 
PB-211 Not Detected --------- 6.93E-01 
TL-207 Not Detected --------- 1.12E+01 

AM-241 Not Detected --------- 4.11E-01 
PU-239 Not Detected --------- 3.S5E+02 
NP-237 Not Detected --------- 2.62E-01 
PA-233 Not Detected --------- 4.92E-02 
TH-229 Not Detected --------- 2.23E-01 



[§urrnnary Report] - Sample ID: : S0050905 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ---------- ---------- ----------
AG-lOBm Not Detected --------- 3.47E-02 
AG-llOm Not Detected --------- 2.91E-02 
AM-243 Not Detected --------- 9.20E-02 
BA-133 Not Detected --------- 5.lBE-02 

;/;f-';'; 
BE-7 Not Detected --------- 2.l6E-Ol t#~~ 
CD-l09 1.6Hll88 6.56E 81 S.90E-Ol~7'2 ee 
CD-1l5 Not Detected --------- 1.20E-Ol 
CE-139 Not Detected --------- 2.56E-02 
CE-141 Not Detected --------- 4.71E-02 
CE-144 Not Detected --------- 2.0BE-01 
CO-56 Not Detected --------- 3.00E-02 
CO-57 Not Detected --------- 2.62E-02 
CO-5B Not Detected --------- 2.67E-02 
CO-60 Not Detected --------- 3.02E-02 
CR-51 Not Detected --------- 2.03E-01 
CS-134 Not Detected --------- 3.S4E-02 
CS-137 3.59E-02 2.30E-02 1. 76E-02 
EU-152 Not Detected --------- 7.S5E-02 
EU-154 Not Detected --------- 1.60E-01 
EU-155 Not Detected --------- 1. 31E-01 
FE-59 Not Detected -------_ .. 5.95E-02 
GD-153 Not Detected --------- 9.4BE-02 
HG-203 Not Detected --------- 2.7SE-02 
I-131 Not Detected --------- 2.92E-02 
IR-192 Not Detected --------- 2.36E-02 
K-40 1.95E+Ol 2.80E+00 1.94E-Ol 
KR-B5 Not Detected --------- 6.98E+OO 
MN-52 Not Detected --------- 3.18E-02 
MN-S4 Not Detected --------- 1.40E-02 
MO-99 Not Detected --------- 3.76E-01 
NA-22 Not Detected --------- 3.57E-02 
NA-24 Not Detected --------- 4.62E-01 
NB-95 Not Detected --------- 2.21E-Ol 
ND-147 Not Detected --------- 1.91E-01 
NI-57 Not Detected --------- 1.21E-Ol 
NP-239 Not Detected --------- 1.17E-Ol 
RU-I03 Not Detected --------- 2.41E-02 

'; RU-I06 Not Detected --------- 2.45E-Ol 
SB-122 Not Detected --------- 6.15E-02 
SB-124 Not Detected --------- 2.57E-02 
SB-125 Not Detected --------- 6.72E-02 
SN-113 Not Detected --------- 3.03E-02 
TA-182 Not Detected --------- 1.22E-Ol 
TA-183 Not Detected --------- 4.97E-Ol 
TC-99m Not Detected --------- 2.86E+Ol 
TL-201 Not Detected --------- 2.76E-Ol 
XE-133 Not Detected --------- 2.77E-Ol 
Y-8B Not Detected --------- 1.93E-02 
ZN-65 Not Detected --------- 8.50E-02 
ZR-95 Not Detected --------- 4.81E-02 



************************************************************************* 
* Sandia National Laboratories 1 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] 
* 3-26-98 2:04:12 AM * 
************************************************************************* 

: Analyzed by: ~. J Iz-t J$'/' Reviewed by: J!:: ",jOlt!;!' : 
****************** *****'~*~~******************~~~~***************** 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample D : 036730-001 
Lab Sample ID 80050906 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
715.000 

3-23-98 
3-26-98 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 

10:25:00 AM 
12:21:25 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ----------- --- .. ------ -----------
U-238 Not Detected --------- 3.32E+00 
TH-234 Not Detected - .. ------- 5.54E-01 
RA-226 1.36E+00 7.33E-01 5.92E-01 
PB-214 4.98E-01 1. 03E- 01 4.52E-02 
BI-214 4.12E-Ol 9.23E-02 4.79E-02 
PB-210 Not Detected --------- 3.50E+01 

TH-232 9.12E-Ol 4.46E-Ol 1.35E-01 
RA-228 1. 02E+00 2.10E-01 1.32E-01 
AC-228 8.54E-Ol 1. 89E-Ol 8.38E-02 
TH-228 1. 06E+OO 3.35E-01 4.95E-Ol 
RA-224 1. OOE+OO 2.89E-Ol 7.76E-02 
PB-212 8.70E-Ol 1.45E-Ol 4.00E-02 
BI-212 9.99E-Ol 3.56E-01 2.65E-Ol 
TL-208 8.69E-Ol 1. 71E-Ol 7.21E-02 

U-235 Not Detected --------- 2.45E-Ol 
TH-231 Not Detected - .. ------- 2.25E+OO 
PA-231 Not Detected -------- .. 3.93E+OO 
TH-227 Not Detected --------- 3.63E-01 
RA-223 Not Detected -- .. ----- .. 2.31E-Ol 
RN-219 Not Detected --------- 3.74E-01 
PB-211 Not Detected -- .. ------ 8.23E-Ol 
TL-207 Not Detected --------- 1.32E+Ol 

AM-241 Not Detected --------- 4.86E-Ol 
PU-239 Not Detected -- .. ------ 4.52 •• 02 ~j...r,p~ NP-237 3.93El 81 Zl.89El 81 2. 74E- 01/./M 
PA-233 Not Detected -- .. ------ 5.57E-02 . J! t/Y TH-229 Not Detected --------- 2.55E-Ol ~ I 



[Summary Report] - Sample ID: : 80050906 

Nuclide 
Name 

AG-I08m 
AG-llOm 
AM-243 
BA-133 
BE-7 
CD-I09 
CD-1l5 
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 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-I03 
RU-I06 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-1S3 
TC-99m 
TL-201 
XE-133 
Y-S8 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.59E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

2.3SE+00 

MOA 
(pCi/gram 

4.00E-02 
3.20E-02 
1.07E-Ol 
S.93E-02 
2.41E-Ol 
9.33E-Ol 
1.51E-Ol 
2.93E-02 
5.59E-02 
2.44E-Ol 
3.6SE-02 
3.0SE-02 
3.12E-02 
3.47E-02 
2.41E-Ol 
4.34E-02 
3.37E-02 
9.24E-02 
1.S5E-Ol 
1. 51E- 01 
7.23E-02 
1.0SE-Ol 
3.32E-02 
3.54E-02 
2.66E-02 
2.59E-Ol 
S.64E+00 
4.00E-02 
3.53E-02 
4.S2E-Ol 
3.S5E-02 
5.78E-Ol 
2.76E-Ol 
2.33E-Ol 
1.S2E-Ol 
1.34E-Ol 
2.97E-02 
2.91E-Ol 
7.25E-02 
3.06E-02 
S.00E-02 
3.76E-02 
1.3SE-Ol 
5.93E-Ol 
4.04E+Ol 
3.40E-Ol 
3.26E-Ol 
2.77E-02 
9.44E-02 
S.S9E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-26-98 1:17:18 PM * 

:*::::::::*:::*?:.**********~*~:*i;;****::::::::*:::*~*:i:j;;***********: 
**************** *******~:*'*******************~**~I************** Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample ID 036731-001 
Lab Sample ID 800S0907 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
777.000 

3-23-98 
3-26-98 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

10:30:00 AM 
2:06:23 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

U-238 
TH-234 
RA-226 
PB-214 
BI-214 
PB-210 

Activity 
(pCi/gram ) 

Not Detected 
8.72E-01 
1.02E+00 
4.21E-01 
3.98E-01 

Not Detected 

2-sigma 
Error 

4.76E-Ol 
6.SSE-Ol 
9.82E-02 
9.91E-02 

MDA 
(pCi/gram ) 

3.16E+00 
4.94E-Ol 
S.87E-Ol 
4.2SE-02 
4.88E-02 
3.47E+01 

TH-232 6.38E-Ol 3.12E-Ol 1.4SE-Ol 
RA-228 7.S2E-Ol 2.14E-Ol 1.SlE-Ol 
AC-228 7.11E-Ol 4.66E-Ol 8.09E-02 
TH-228 6.89E-01 2.37E-Ol 4.62E-Ol 
RA-224 7.24E-Ol 2.40E-01 7.S9E-02 
PB-212 7.12E-01 3.32E-01 4.01E-02 
BI-212 6.89E-01 3.91E-01 3.S9E-Ol 
TL-208 6.76E-01 2.23E-01 6.98E-02 /1,..,.-, d;-, ) t 
U - 2 3 S -----!21il-:-!. 9~9~J3;....e8~1--""21~.,.e8i033-BJ3-e,811---- 2 • 3 7E - 01 fu'::r~ q,{~ 1/1-'/. 1 
TH-231 Not Detected --------- 2.18E+00 
PA-231 Not Detected --------- 3.70E+00 
TH-227 Not Detected --------- 3.26E-Ol 
RA-223 Not Detected --------- 2.21E-Ol 
RN-219 Not Detected --------- 3.S7E-Ol 
PB-211 Not Detected --------- 8.17E-Ol 
TL-207 Not Detected --------- 1.32E+Ol 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

4.43E-01 
4.26E+02 
2.47E-01 
S.40E-02 
2.40E-Ol 



[Summary Report] - Sample ID: : 80050907 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

AG-108m Not Detected --------- 3.70E-02 
AG-llOm Not Detected --------- s.12E-02 
AM-243 Not Detected --------- 8.24E-02 
BA-133 Not Detected --------- s.64E-02 
BE - 7 ___ N_o_t--;Di-:e ... t*eH;c~t~eio€ld ___ - &-..... - 9-;--&l-8--~-~-o--___ 2 . 6 4E - 01 . .,-/~j-;;;.;r;;/ 
CD-109 1.28EI88 S.96E 81 8.39E-Ol;!M d(LA €A' 
CD-lls Not Detected --------- 1.44E-Ol 
CE-139 Not Detected --------- 2.80E-02 
CE-14l Not Detected --------- s.37E-02 
CE-144 Not Detected --------- 2.39E-Ol 
CO-56 Not Detected --------- 3.34E-02 
CO-57 Not Detected --------- 2.94E-02 
CO-58 Not Detected --------- 3.06E-02 
CO-60 Not Detected --------- 3.69E-02 
CR-sl Not Detected --------- 2.38E-Ol 
CS-134 Not Detected --------- 4.l3E-02 
CS-137 2.72E-Ol s.30E-02 2.23E-02 
EU-ls2 Not Detected --------- 8.82E-02 
EU-154 Not Detected --------- 1.71E-Ol 
EU-15s Not Detected --------- 1.4sE-Ol 
FE-59 Not Detected --------- 7.l2E-02 
GD-153 Not Detected --------- 1.OlE-Ol 
HG-203 Not Detected --------- 3.l5E-02 
I-13l Not Detected --------- 3.s0E-02 
IR-192 Not Detected --------- 2.s9E-02 
K-40 2.08E+Ol 3.01E+OO 2.39E-Ol 
KR-85 Not Detected --------- 8.11E+OO 
MN-52 Not Detected --------- 3.84E-02 
MN-54 Not Detected --------- 3.35E-02 
MO-99 Not Detected --------- 4.31E-Ol 
NA-22 Not Detected --------- 4.25E-02 
NA-24 Not Detected --------- 6.06E-Ol 
NB-95 Not Detected --------- 2.51E-Ol 
ND-147 Not Detected --------- 2.34E-Ol 
NI-57 Not Detected --------- 1.46E-Ol 
NP-239 Not Detected --------- 1.31E-Ol 
RU-103 Not Detected --------- 2.91E-02 
RU-106 Not Detected --------- 2.82E-Ol 
SB-122 Not Detected --------- 7.38E-02 
SB-124 Not Detected --------- 3.00E-02 
SB-125 Not Detected --------- 7.67E-02 
SN-113 Not Detected --------- 3.66E-02 
TA-182 Not Detected --------- 1.37E-Ol 
TA-183 Not Detected --------- 5.SlE-Ol 
TC-99m Not Detected --------- 4.67E+Ol 
TL-20l Not Detected --------- 3.2sE-Ol 
XE-133 Not Detected --------- 3.1sE-Ol 
Y-88 Not Detected --------- 2.s7E-02 
ZN-6s Not Detected --------- 9.26E-02 
ZR-9s Not Detected --------- s.slE-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 3-26-98 1:54:37 PM * 
************************************************************************* 

: Analyzed by: 1t- ~(las Reviewed b~ 1" it, h ~ : 
****************~**J~~~************************ * ******************** 
Customer : C.AAS/D.BISWELL (6134/S ) 
Customer Sample ID 036732-001 
Lab Sample ID 80050908 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
754.000 

3-23-98 
3-25-98 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 

10:30:00 AM 
5: 26 :42 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/grain ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1.S0:8:+00 
TH-234 1. 19E+00 4.16E-01 S.10E-Ol 
RA-226 1.11E+00 4.S3E-Ol S.66E-01 
PB-214 4.62E-Ol 1.14E-Ol 4.89E-02 
BI-214 4.13E-Ol 1.02E-Ol S.S3E-02 
PB-210 Not Detected --------- 7.96E+00 

TH-232 8.10E-Ol 4.19E-Ol 1.4SE~01 . 
RA-228 8.13E-Ol 3.07E-Ol 1.96E-Ol 
AC-228 8.26E-Ol 2.30E-Ol 1.01E-Ol 
TH-228 7.3SE-Ol 2.78E-Ol 4.66E-Ol 
RA-224 6.94E-Ol 2.98E-Ol 7.44E-02 
PB-212 7.33E-Ol 1.2SE-Ol 4.19E~02 
BI-212 7.48E-Ol 3.47E-Ol 3.42E-Ol 
TL-208 6.04E-Ol 1.S7E-Ol 7.98E-02 

U-23S Not Detected --------- 2.10E-Ol 
TH-231 Not Detected --------- 2.21E+OO 
PA-231 Not Detected --------- 3.S4E+OO 
TH-227 Not Detected --------- 3.70E-Ol 
RA-223 Not Detected --------- 1.SSE~Ol 
RN-219 Not Detected --------- 4.24E-Ol 
PB-211 Not Detected --------- 9.80E-Ol 
TL-207 Not Detected --------- 1.S9E+Ol 

AM-241 Not Detected --------- 1.88E~6i 
PU-239 ~ot Detected --------- 3.49E+02 

/Jt(' ;fIt /1J NP-237 4. J2E- 01 1. ~!i1!!- 01 ~.9!1:Eei N b( Zttfl!lJ('eJ) 
PA-233 Not Detected --------- S.94E~02 
TH-229 Not Detected --------- 1.98E~bl 

... 



[summary Report] - Sample ID: : 80050908 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
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-155 
FE-59 
GD-153 
HG-203 
I-13l 
IR-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/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 

2.11E-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.15E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

7.38E-02 

3.28E+00 

MDA 
(pCi/gram 

4.52E-02 
5.l3E-02 
5.55E-02 
5.18E-02 
3.00E-Ol 
9.50E-Ol 
1.39E"01 
2.58E-02 
4.76E-02 
1.95E-Ol 
4.09E-02 
2.40E-02 
3.75E-02 
4.22E-02 
2.50E-Ol 
4.07E-02 
2.83E-02 
7.20E-02 
2.09E-Ol 
1.15E-Ol 
8.78E-02 
8.05E-02 
3.17E-02 
3.78E-02 
2.81E-02 
2.76E-Ol 
9.05E+OO 
4.79E-02 
3.79E-02 
5.03E~Ol 
5.20~-02 
5.10E~Ol 
2.42E~Ol 

2.62E-Ol 
1.65E~cii 
1.04E~(h 
3.36E~02 
3.29E~Ol 
8.23E;~02 
3.42E-02 
9.16E-02 
4.04E-02 
1.75E-Ol 
2.19E-Ol 
1.50E+Ol 
1.85E-Oi 
2.02E-Ol 
2.69E-02 
1.19E-Ol 
6.82E~02 

,,"- . 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-25-98 8:54:45 PM * 
************************************************************************* 

: Analyzed by: 9- l' /27 Iii' Reviewed by: YKIJp!Wk-B : 
******************* ****~{***/:*****************~~**~~*************** 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample I : 036733-001 
Lab Sample ID 80050909 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
895.000 

3-23-98 
3-25-98 

Ll)B01 
6000 / 

SOLID SAMPLE 
gram 

10:35:00 AM 
7:11:56 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1.33E+OO 
TH-234 Not Detected --------- 5.38E-01 
RA-226 1. 05E+OO 4.38E-01 5.39E-01 
PB-214 4.41E-01 1.06E-01 4.7SE-02 
BI-214 3.98E-01 1. 68E- 01 4.74E-02 
PB-210 Not Detected --------- 7.20E+OO 

TH-232 S.87E-01 2.96E-01 1.40E-01 
RA-228 6.68E-01 2.51E-01 1.61E-01 
AC-228 6.73E-01 5.16E-01 9.45E-02 
TH-228 5.66E-01 3.31E-01 4.26E-01 
RA-224 7.29E-01 2.B4E-01 B.55E-02 
PB-212 6.76E-01 1.1SE- 01 3.53E-02 
BI-212 9.2SE-01 6.97E-01 3.71E-01 
TL-208 5.94E-01 1.26E-01 6.98E-02 

U-235 Not Detected --------- 1.B8E-01 
TH-231 Not Detected --------- 2.07E+OO 
PA-231 Not Detected --------- 3.19E+00 
TH-227 Not Detected --------- 3.24E-01 
RA-223 Not Detected --------- 1.46E-01 
RN-219 Not Detected --------- 3.86E-01 
PB-211 Not Detected --------- 8.75E-01 
TL-207 Not Detected --------- 1.40E+01 

AM-241 Not Detected --------- 1. 73E- 01 
PU-239 Not Detected --------- 3.23E+02 

f~ 3-/~h6 NP-237 3.95B 91 1.84B 81 l:.92E 81 J.i rf f>::;-t tt!leD 
PA-233 Not Detected --------- S.31E-02 
TH-229 Not Detected --------- 1.83E-Ol 



[Summary Report] - Sample 1D: : 80050909 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
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-155 
FE-59 
GD-153 
HG-203 
1-131 
1R-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
N1-S7 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-20l 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCijgram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

4.13E-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.9SE+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

7.37E-02 

3.00E+00 

MDA 
(pCijgram 

4.04E-02 
5.87E-02 
S.63E-02 
4.73E-02 
2.S9E-Ol 
8.67E-Ol 
1.26E-Ol 
2.39E-02 
4.30E-02 
1.77E-Ol 
3.46E-02 
2.26E-02 
3.09E-02 
3.59E-02 
2.32E-Ol 
3.S8E-02 
2.S2E-02 
6.86E-02 
1.90E-Ol 
1.05E-Ol 
7.70E-02 
7.39E-02 
3.03E-02 
3.37E-02 
2.57E-02 
2.56E-Ol 
8.25E+00 
4.05E-02 
3.50E-02 
4.30E-Ol 
4.54E-02 
4.94E-Ol 
2.l7E-Ol 
2.34E-Ol 
1.42E-Ol 
9.29E-02 
3.0SE-02 
2.80E-Ol 
7.44E-02 
2.98E-02 
8.63E-02 
3.67E-02 
1.S2E-Ol 
2.04E-Ol 
1. 66E+Ol 
1.67E-Ol 
1. 84E-Ol 
2.34E-02 
1.06E-Ol 
5.88E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-25-98 10:44:19 PM * 

:*::::::::*:::*:?*********~i:~*i;*;****::::::::*:::**~:~~j;;************: 
***************** ********************************~~~~***************** 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample ID : 036734-001 
Lab Sample ID 80050910 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
734.000 

3-23-98 
3-25-98 

LAB 0 1 
·6000 / 

SOLID SAMPLE 
gram 

10:55:00 AM 
9:01:38 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1. 53E+00 
TH-234 1.04E+00 3.62E-01 4.71E-01 
RA-226 9.37E-01 4.71E-01 S.70E-01 
PB-214 4.84E-01 9.60E-02 S.17E-02 
BI-214 3.97E-01 3.S7E-01 S.7SE-02 
PB-210 Not Detected --------- 7.97E+00 

TH-232 6.46E-01 3.67E-01 1. 7SE-Ol 
RA-228 5.66E-01 2.78E-01 1.91E-01 
AC-228 5.S8E-01 1. 60E-01 1.00E-01 
TH-228 7.78E-01 .3.96E-01 4.99E-01 
RA-224 7.67E-01 2.S0E-01 9.47E-02 
PB-212 7.01E-01 1.21E-01 4.19E-02 
BI-212 6.02E-01 3.04E-01 3.31E-01 
TL-20S 6.S1E-01 1. 7SE- 01 7.98E-02 

U-235 Not Detected --------- 2.12E-01 
TH-231 Not Detected --------- 2.19E+00 
PA-231 Not Detected --------- 3.S1E+00 
TH-227 Not Detected --------- 3.61E-01 
RA-223 Not Detected --------- 1. 5SE- 01 
RN-219 Not Detected --------- 4.07E-01 
PB-211 Not Detected --------- 9.03E-01 
TL-207 Not Detected --------- 1. 64E+01 

AM-241 Not Detected --------- 1. 92E- 01 
PU-239 Not Detected --------- 3.49E+02 8/guh'8 NP-237 >t.es'S ei L 69'S e:i 2.e2'S el ){sf perEaeP 
PA-233 Not Detected --------- 6.15E-02 
TH-229 Not Detected --------- 1.94E-01 



[Summary Report] - Sample ID: 80050910 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
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-155 
FE-59 
GD-153 
HG-203 
I-13l 
IR-l92 
K-40 
KR-85 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-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 

1.66E-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.98E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

S.63E-02 

3.11E+OO 

MDA 
(pCi/gram 

4.S9E-02 
S.06E-02 
6.00E-02 
S.41E-02 
2.8SE-Ol 
9.43E-Ol 
1. 43E- 01 
2.62E-02 
4.80E-02 
1.99E-Ol 
4.19E-02 
2.47E-02 
3.72E-02 
4.33E-02 
2.64E-Ol 
4.09E-02 
2.78E-02 
7.33E-02 
2.13E-Ol 
1.l0E-Ol 
8.71E-02 
7.98E-02 
3.36E-02 
3.83E-02 
2.98E-02 
3.06E-Ol 
9.36E+00 
S.00E-02 
4.00E-02 
4.97E-Ol 
S.32E-02 
S.37E-Ol 
2.41E-Ol 
2.S3E-Ol 
1. 49E- 01 
1. OOE- 01 
3.3SE-02 
3.29E-Ol 
8.32E-02 
3.48E-02 
9.20E-02 
3.99E-02 
1.7SE-Ol 
2.28E-Ol 
2.2SE+Ol 
1.84E-Ol 
2.04E-Ol 
3.38E-02 
1.21E- 01 
6.S8E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-26-98 3:52:00 PM * 
********************** ************************************************** 

:*~~;~;;~*~~;**** ******;!t!*~~~**!;~!;~;~*~~;*~*~~1************: 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample ID 036735-001 
Lab Sample ID 80050911 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
763.000 

3-23-98 
3-25-98 
~03 

6000 / 

SOLID SAMPLE 
gram 

11:00:00 AM 
8:58:14 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1.30E+OO 
TH-234 9.40E-Ol 3.09E-01 4.10E-01 
RA-226 1.07E+OO 4.65E-01 4.82E-01 
PB-214 5.28E-Ol 1.28E-01 4.89E-02 
BI-214 4.74E-Ol 1.99E-Ol 4.88E-02 
PB-210 2.31E+OO 2.03E+OO 3.09E+OO 

TH-232 7.17E-Ol 6.80E-Ol 1.S9E-Ol 
RA-228 7.89E-01 1. llE+OO 1. 71E-01 
AC-228 6.84E-01 2.41E-01 1.01E-01 
TH-228 S.SSE-01 3.39E-01 S.08E-Ol 
RA-224 7.73E-01 3.00E-Ol 9.01E-02 
PB-212 7.27E-01 1.23E-01 4.06E-02 
BI-212 S.S7E-0l S.SSE-01 3.S2E-01 
TL-20S 7.23E-01 6.06E-01 7.20E-02 

U-23S Not Detected --------- 1.9SE-01 
TH-231 Not Detected --------- 2.20E+OO 
PA-231 Not Detected --------- 3.61E+OO 
TH-227 Not Detected --------- 3.43E-01 
RA-223 Not Detected --------- 1.42E-01 
RN-219 Not Detected --------- 4.12E-01 
PB-211 Not Detected --------- 9.3SE-01 
TL-207 Not Detected --------- 1.S2E+01 

AM-241 Not Detected --------- 1.S4E-01 
PU-239 Not Detected --------- 3.38E+02 
NP-237 Not Detected --------- 2.61E-01 
PA-233 Not Detected --------- 6.33E-02 
TH-229 Not Detected --------- 1. 7SE-01 



[Summary Report] - Sample ID: : 800509~2 

Nuclide 
Name 

AG-~08m 
AG-~~Om 
AM-243 
BA-133 
BE-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-1S2 
EU-1S4 
EU-1S5 
FE-59 
GD-1S3 
HG-203 
I-13l 
IR-192 
K-40 
KR-8S 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.99EI99 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.34E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.09E+0~ 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

~ . .59E 91 

4.49E-02 

2.97E+00 

MDA 
(pCi/gram 

3.22E-02 
4.25E-02 
4.90E-02 
4.89E-02 
2.08E-01 
.5 ~9E 91 
1. 09E- O~ 
2.19E-02 
3.77E-02 
1. 64E- 01 
2.50E-02 
2.22E-02 
2.72E-02 
2.95E-02 
2.07E-01 
3.70E-02 
1.95E-02 
6.64E-02 
1.49E-Ol 
1.02E-01 
5.99E-02 
7.27E-02 
2.S7E-02 
2.85E-02 
2.37E-02 
1. 87E- O~ 
6.87E+00 
3.3~E-02 
2.77E-02 
3.42E-01 
3.67E-02 
3.22E-01 
2.03E-01 
1. 8SE-01 
1.~4E-Ol 
9.~6E-02 
2.5SE-02 
2.23E-01 
S.7SE-02 
2.61E-02 
6.83E-02 
3.~SE-02 
1.20E-01 
2.24E-0~ 
1.21E+0~ 
1. 63E- 01 
1. 92E- 01 
1. 87E-02 
8.22E-02 
4.70E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-25-98 7:45:58 PM * 
************************************************************************* 

* 9 0 I * * Analyzed by: t 7 .,1 Reviewed by: 9C£,/tJt) * 
****************** ****lti* ********************~~****************** 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample D : 036736-001 
Lab Sample ID 80050912 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
861. 000 

3-23-98 
3-25-98 

LAB 0 4 
6000 / 

SOLID SAMPLE 
gram 

11:10:00 AM 
6:03:03 PM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1.52E+00 
TH-234 6.58E-01 2.70E-01 3.70E-01 
RA-226 9.51E-01 3.37E-01 3.81E-01 
PB-214 4.39E-01 9.64E-02 4.04E-02 
BI-214 4.26E-01 8.39E-02 3.69E-02 
PB-210 Not Detected --------- 8.07E+00 

TH-232 6.61E-01 3.24E-01 1.25E-01 
RA-228 6.21E-01 2.22E-01 1.19E-01 
AC-228 6.30E-01 1. 61E-01 6.27E-02 
TH-228 4.11E-01 1.78E-01 3.89E-01 
RA-224 6.64E-01 3.94E-01 1.29E-01 
PB-212 6.58E-01 1.10E-01 3.11E-02 
BI-212 6.98E-01 3.48E-01 2.52E-01 
TL-208 5.36E-01 1.13E- 01 5.10E-02 

U-235 Not Detected --------- 1. 67E- 01 
TH-231 Not Detected --------- 1. 78E+00 
PA-231 Not Detected --------- 3.06E+00 
TH-227 Not Detected --------- 2.85E-01 
RA-223 Not Detected --------- 1. 43E- 01 
RN-219 Not Detected --------- 3.05E-01 
PB-211 Not Detected --------- 6.84E-01 
TL-207 Not Detected --------- 1.10E+01 

AM-241 Not Detected --------- 1.92E-01 
PU-239 Not Detected --------- 3.03E+02 
NP-237 Not Detected --------- 1.58E-01 
PA-233 Not Detected --------- 4.89E-02 
TH-229 Not Detected --------- 1. 75E- 01 



[Summary Report] - Sample ID: : 800509~2 

Nuclide 
Name 

AG- ~08m 
AG-~~Om 
AM-243 
BA-~33 
BE-7 
CD-~09 
CD-llS 
CE-B9 
CE-~41 
CE-~44 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-~34 
CS-~37 
EU-~S2 
EU-1S4 
EU-1S5 
FE-59 
GD-~S3 
HG-203 
I-B~ 
IR-~92 
K-40 
KR-85 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-S7 
NP-239 
RU-103 
RU-~06 
SB-~22 
SB-~24 
SB-~25 
SN-1l3 
TA-~82 
TA-U3 
TC-99m 
TL-20~ 
XE-B3 
Y-88 
ZN-6S 
ZR-9S 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

Not Detected --------- 3.22E-02 
Not Detected --------- 4.25E-02 
Not Detected --------- 4.90E-02 
Not Detected --------- 4.89E-02 
Not Detected --------- 2.08E-O~ 
--;".1 ..... Q~9;j.lE~IH;Q~Q~--3-~..,... ~;95/-,E~QO';l!,-----~i .... ~:!-Q~E~QO';lj,.. NJTPr?:lercm 4-( dp{/f;g 
Not Detected --------- ~.09E-Ol 
Not Detected --------- 2.~9E-02 
Not Detected --------- 3.77E-02 
Not Detected --------- 1.64E-O~ 
Not Detected --------- 2.50E-02 
Not Detected --------- 2.22E-02 
Not Detected --------- 2.72E-02 
Not Detected --------- 2.95E-02 
Not Detected --------- 2.07E-O~ 
Not Detected --------- 3.70E-02 

2.34E-O~ 4.49E-02 1.95E-02 
Not Detected --------- 6.64E-02 
Not Detected --------- ~.49E-O~ 
Not Detected --------- ~.02E-O~ 
Not Detected --------- 5.99E-02 
Not Detected --------- 7.27E-02 
Not Detected --------- 2.57E-02 
Not Detected --------- 2.85E-02 
Not Detected --------- 2.37E-02 

2.09E+O~ 2.97E+OO ~.87E-O~ 
Not Detected --------- 6.87E+OO 
Not Detected --------- 3.31E-02 
Not Detected --------- 2.77E-02 
Not Detected --------- 3.42E-O~ 
Not Detected --------- 3.67E-02 
Not Detected --------- 3.22E-O~ 
Not Detected --------- 2.03E-O~ 
Not Detected --------- ~.85E-O~ 
Not Detected --------- 1.~4E-O~ 
Not Detected --------- 9.~6E-02 
Not Detected --------- 2.S5E-02 
Not Detected --------- 2.23E-Ol 
Not Detected --------- 5.75E-02 
Not Detected --------- 2.6~E-02 
Not Detected --------- 6.83E-02 
Not Detected --------- 3.1SE-02 
Not Detected --------- 1.20E-O~ 
Not Detected --------- 2.24E-O~ 
Not Detected --------- ~.2~E+O~ 
Not Detected --------- 1.63E-O~ 
Not Detected --------- 1.92E-O~ 
Not Detected --------- 1.87E-02 
Not Detected --------- 8.22E-02 
Not Detected --------- 4.70E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-26-98 4:23:48 PM * 
************************************************************************* 
* . * 
* Analyzed by: 9 '7/27/71' Reviewed by:Jk"/0IPhe * 
****************** * *****it**I******************~~********************* 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample ID : 036737-001 
Lab Sample ID 80050913 

Sample Description 
Sample Quantity 
Sample D,ate/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
937.000 

3-23-98 
3-25-98 
~03 

6000 / 

SOLID SAMPLE 
gram 

11:15:00 AM 
6:10:58 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 8.54E-01 6.90E-01 9.73E-01 
TH-234 7.10E-01 3.62E-01 3.46E-01 
RA-226 8.50E-01 5.16E-01 4.29E-01 
PB-214 4.14E-01 7.98E-02 3.92E-02 
BI-214 5.02E-01 7.31E-02 4.90E-02 
PB-210 Not Detected --------- 3.83E+OO 

TH-232 6.85E-0l 3.35E-01 1.35E-01 
RA-228 6.82E-01 2.28E-01 1.60E-01 
AC-228 6.19E-01 2.26E-01 9.69E-02 
TH-228 7.28E-01 3.68E-01 4.30E-01 
RA-224 7.44E-01 3.25E-01 7.54E-02 
PB-212 6.74E-01 1.12E-01 3.64E-02 
BI-212 6.18E-01 3.70E-01 3.11E-01 
TL-208 6.04E-01 1.40E-01 6.20E-02 

U-235 Not Detected --------- 1.77E-01 
TH-231 Not Detected --------- 1.94E+00 
PA-231 Not Detected --------- 3.18E+00 
TH-227 Not Detected --------- 3.00E-01 
RA-223 Not Detected --------- 1. 27E- 01 
RN-219 Not Detected --------- 3.50E-01 
PB-211 Not Detected --------- 8.21E-01 
TL-207 Not Detected --------- 1.36E+01 

AM-241 Not Detected --------- 1.34E-01 
PU-239 Not Detected --------- 3.07E+02 
NP-237 Not Detected --------- 2.27E-01 
PA-233 Not Detected --------- 5.39E-02 
TH-229 Not Detected --------- 1. 64E- 01 



[Summary Report] - Sample ID: : SOOS09l3 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-108rn Not Detected --------- 3.S6E-02 
AG-llOrn Not Detected --------- 4.97E-02 
AM-243 Not Detected --------- 4.S4E-02 

~"/51 
BA-133 Not Detected --------- S.19E-02 --- zf! 
BE-7 Not Detected --------- 2.42E-Ol .. \J.d'J 
CD-109 LaTB I aa t. HB a1 S.47E-Ol,.wrck' . 
CD-llS Not Detected --------- 1.21E-Ol 
CE-139 Not Detected --------- 2.3SE-02 
CE-14l Not Detected --------- 4.04E-02 
CE-144 Not Detected --------- 1. 79E- 01 
CO-56 Not Detected --------- 3.1SE-02 
CO-57 Not Detected --------- 2.12E-02 
CO-SS Not Detected --------- 3.23E-02 
CO-60 Not Detected --------- 3.9SE-02 
CR-Sl Not Detected --------- 2.3SE-Ol 
CS-134 Not Detected --------- 4.20E-02 
CS-137 2.21E-Ol 4.67E-02 2.30E-02 
EU-1S2 Not Detected --------- 6.32E-02 
EU-1S4 Not Detected --------- 1.79E-Ol 
EU-1SS Not Detected --------- 9.S4E-02 
FE-59 Not Detected --------- 7.44E-02 
GD-1S3 Not Detected --------- 6.86E-02 
HG-203 Not Detected --------- 2. 77E- 02 
I-131 Not Detected --------- 3.13E-02 
IR-192 Not Detected --------- 2.66E-02 
K-40 2.1SE+Ol 3.1SE+OO 2.S0E-Ol 
KR-SS Not Detected --------- 7.S7E+OO 
MN-S2 Not Detected --------- 4.02E-02 
MN-S4 Not Detected --------- 3.31E-02 
MO-99 Not Detected --------- 4.2SE-Ol 
NA-22 Not Detected --------- 4.44E-02 
NA-24 Not Detected ------ ... _- 4.34E-Ol 
NB-9S Not Detected --------- 1.97E-Ol 
ND-147 Not Detected --------- 2.04E-Ol 
NI-S7 Not Detected --------- 1.39E-Ol 
NP-239 Not Detected --------- S.6SE-02 
RU-103 Not Detected . --------- 2.79E-02 
RU-106 Not Detected --------- 2.79E-Ol 
SB-122 Not Detected --------- 7.06E-02 
SB-124 Not Detected --------- 3.01E-02 
SB-12S Not Detected --------- 7.S4E-02 
SN-113 Not Detected --------- 3.4SE-02 
TA-182 Not Detected --------- 1.49E-Ol 
TA-183 Not Detected --------- 1.S6E-Ol 
TC-99rn Not Detected --------- 1.30E+Ol 
TL-201 Not Detected --------- 1.2SE-Ol 
XE-133 Not Detected --------- 1.47E-Ol 
Y-88 Not Detected --------- 2.72E-02 
ZN-6S Not Detected --------- 9.S3E-02 
ZR-9S Not Detected --------- S.66E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-25-98 9:31:13 PM * 
************************************************************************* 

: Analyzed by: 9- <'71; 7/fef Reviewed by: lkl?j/J!!1~6 : 
****************** ***~~*t~*******************;~~;;W~~~*************** 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample ID 036759-009 
Lab Sample ID 80050914 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
500.000 

3-23-98 
3-25-98 

LAB 04 
·6000 / 

LIQUID SAMPLE 
mL 
9:35:00 AM 
7:47:07 PM 

6001 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/mL Error (pCi/mL 

------- ----------- ---------- -----------
U-238 Not Detected --------- 9.21E-01 
TH-234 Not Detected --------- 3.19E-01 
RA-226 Not Detected --------- 4.35E-01 
PB-214 1.02E-01 3.76E-02 3.32E-02 
BI-214 Not Detected --------- 7.2SE-02 
PB-210 Not Detected --------- 4.04E+00 

TH-232 Not Detected -------_ ... 1.36E-01 
RA-228 Not Detected --------- 1.23E-01 
AC-228 Not Detected --------- 7.S7E-02 
TH-228 Not Detected --------- 4.7SE-01 
RA-224 Not Detected --------- l.04E-01 
PB-212 Not Detected --------- 3.6SE-02 
BI-212 Not Detected --------- 2.7SE-01 
TL-208 Not Detected --------- 6.00E-02 

U-235 Not Detected --------- 1.24E-01 
TH-23i Not Detected --------- 1.42E+00 
PA-231 Not Detected --------- 2.40E+00 
TH-227 Not Detected --------- 1.28E-01 
RA-223 Not Detected --------- 9.06E-02 
RN-219 Not Detected ----- ... _-- 2.49E-Ol 
PB-211 Not Detected --------- S.S3E-Ol 
TL-207 Not Detected --------- 9.21E+00 

AM-241 Not Detected --------- 1.07E-01 
PU-239 Not Detected --------- 2.06E+02 
NP-237 Not Detected --------- 1. 46E- 01 
PA-233 Not Detected --------- 4.00E-02 
TH-229 Not Detected --------- 1.27E-Ol 



[Summary Report] - Sample ID: : S0050914 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
BA-133 
BE-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 
I-13l 
IR-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-1S2 
TA-1S3 
TC-99m 
TL-20l 
XE-133 
Y-88 
ZN-65 
ZR-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 Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

MDA 
(pCi/mL 

2.1SE-02 
2.01E-02 
4.53E-02 
3.56E-02 
1.. 62E-Ol 
4.84E-Ol 
6.94E-02 
1.. 6SE-02 
2.77E-02 
1..24E-Ol 
2.42E-02 
1..5SE-02 
1..9SE-02 
2.25E-02 
1.. 67E- 01 
3.14E-02 
2.13E-02 
4.76E-02 
9.99E-02 
6.76E-02 
4.23E-02 
4.94E-02 
1..94E-02 
2.50E-02 
1..92E-02 
3.06E-Ol 
6.60E+00 
3.24E-02 
2.12E-02 
2.63E-Ol 
2.03E-02 
3.35E-Ol 
9.31E-02 
1..56E-Ol 
9.S3E-02 
6.04E-02 
2.03E-02 
2.21E-Ol 
4.S5E-02 
2.27E-02 
6.00E-02 
2.50E-02 
8.96E-02 
1.26E-Ol 
1.39E+Ol 
1.. 02E- 01 
1.. 23E- 01 
2.39E-02 
6.13E-02 
3.60E-02 



********************************************************************~**** 
* Sandia National Laboratories .. 
* Radiation Protection Sample Diagnostics Program [881 Laboratory: .. 
* 3-26-98 6:30:16 AM .. 
****************************************************** *****~*******T***~~ 

.. ~ . .. * Analyzed by:. 1 27 1 i' Reviewed by: .-c ';J/(A./ac .. *****************~**~*j********************* **~~~~~************** 
Customer --~--: C.AAS/D.BISWELL (6134/SMO) 
Customer Sample ID LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 80050915 

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 
3-26-98 6:18:20 AM 

LAB04 
. 600 / 606 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1.66E+04 
TH-234 Not Detected --------- 3.28E+03 
RA-226 Not Detected --------- 5.26E+03 
PB-214 Not Detected --------- 6.37E+02 
BI-214 Not Detected --------- 5.67E+02 
PB-210 Not Detected --------- 8.34E+04 

TH-232 Not Detected --------- 2.07E+03 
RA-228 Not Detected --------- 2.46E+03 
AC-228 Not Detected --------- 1. 46E+03 
TH-228 Not Detected --------- 9.05E+04 
RA-224 Not Detected --------- 3.22E+03 
PB-212 Not Detected --------- 6.56E+03 
BI-212 Not Detected --------- 5.86E+04 
TL-208 Not Detected --------- 1.26E+04 

U-235 Not Detected --------- 1.38E+03 
TH-231 Not Detected --------- 1.84E+04 
PA-231 Not Detected --------- 3.07E+04 
TH-227 Not Detected --------- 2.19E+03 
RA-223 Not Detected --------- 1. 00E+26 
RN-219 Not Detected --------- 5.28E+03 
PB-211 Not Detected --------- 1.21E+04 
TL-207 Not Detected --------- 2.09E+05 

AM-241 8.76E+04 1.46E+04 1.45E+03 
PU-239 Not Detected --------- 2.44E+06 
NP-237 Not Detected --------- 1. 65E+03 
PA-233 Not Detected --------- 5.83E+02 
TH-229 Not Detected --------- 1. 33E+03 



l§ummary Report] - Sample ID: : 80050915 

Nuclide 
Name 

AG-IOSm 
AG-llOm 
AM-243 
BA-133 
BE-7 
CD-I09 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-SI 
CS-134 
CS-137 
EU-IS2 
EU-IS4 
EU-ISS 
FE-59 
GD-IS3 
HG-203 
I-131 
IR-192 
K-40 
KR-8S 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-57 
NP-239 
RU-103 
RU-I06 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-S8 
ZN-65 
ZR-95 

Activity 
(pCi/Each ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detecr.ed 

4.23E+05 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

S_11E+04 
Not Detected 
Not Detected 

7.17E+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 Detected 
Noe Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Noe Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2_15E+05 

LIOE+04 

9.54E+03 

MDA 
(pCi/Each 

3.04E+02 
2.S5E+06 
4.23E+02 
6.53E+02 
5.S7E+18 
2.19E+05 
LOOE+26 
L57E+08 
1.OOE+26 
9.78E+05 
L17E+13 
L 67E+05 
9.08E+13 
3.66E+02 
LOOE+26 
3.22E+03 
2.49E+02 
7.50E+02 
2.43E+03 
2.2SE+03 
1.44E+21 
1. 2SE+06 
7.S0E+19 
LOOE+26 
2.8SE+13 
L43E+03 
L09E+OS 
LOOE+26 
L31E+OS 
LOOE+26 
L36E+03 
LOOE+26 
1.OOE+26 
LOOE+26 
1.OOE+26 
6.7SE+02 
1.OOE+26 
4.64E+OS 
I.OOE+26 
S.SlE+15 
6.S3E+03 
4.79E+09 
1. 29E+IO 
I.OOE+26 
L OOE+26 
L OOE+26 
1.OOE+26 
6.04E+09 
1.77E+06 
2.S4E+lS 



************************************************************************** 
* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

Quality Assurance Report 
t 
* 

************************************************************************** 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

3-26-98 6:30:53 AM 
C:\GENIEPC\CAMFILES\LCS4.QAF 
FCD 
80050915 

1. 00 
11-01-90 

3-26-98 
600 
606 

Each 
12:00:00 

6:18:20 
seconds 
seconds 

PM 
AM 

Parameter Mean 1S Error New Value < LU : SD : un : BS > 

AM-241 Activity 

CS-137 Activity 

CO-60 Activity 

Flags Key: LU 
SD 
un 
BS 

8.747E-02 1. 510E-03 

7.085E-02 1. 815E-03 

7.939E-02 2.259E-03 

Boundary Test 
Sample Driven N-Sigma Test 
User Driven N-Sigma Test 
Measurement Bias Test 

Reviewed by: ? } I 

8.762E-02 < 

7.171E-02 < 

8.048E-02 < 

(Ab = 
(In 
(In 
(In 

Above 
Investigate, 
Investigate, 
Investigate, 

Be 
Ac 
Ac 
Ac 

> 

> 

> 

Below ) 
Action) 
Action) 
Action) 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-26-98 6:44:39 AM * 
************************************************************************* 

: Analyzed by: T "? 117/74' Reviewed by: ~ :;I};;rj!qt : 
***************** ****~/**J*********************~~**'~************** 
Customer , : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample D : LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 80050916 

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 
3-26-98 6:31:52 AM 

LAB 0 1 
. 600 / 604 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each ) Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detected --------- 8.73E+03 
TH-234 Not Detected --------- 3.40E+03 
RA-226 Not Detected --------- 5.68E+03 
PB-214 Not Detected --------- 7.81E+02 
BI-214 Not Detected --------- 7.21E+02 
PB-210 Not Detected --------- 7.03E+04 

TH-232 Not Detected -------- .. 2.26E+03 
RA-228 Not Detected --------- 3.18E+03 
AC-228 Not Detected --------- 1.88E+03 
TH-228 Not Detected --------- 1.0SE+05 
RA-224 Not Detected --------- 4.16E+03 
PB-212 Not Detected --------- 7.69E+03 
BI-212 Not Detected --------- 7.S9E+04 
TL-208 Not Detected --------- 1.S6E+04 

U-235 Not Detected --------- 1.S6E+03 
TH-231 Not Detected --------- 2.14E+04 
PA-231 Not Detected --------- 3.41E+04 
TH-227 Not Detected --------- 2.61E+03 
RA-223 Not Detected --------- 1. OOE+26 
RN-219 Not Detected --------- 6.66E+03 
PB-211 Not Detected --------- 1.S4E+04 
TL-207 Not Detected --------- 2.78E+OS 

AM-241 8.45E+04 1.44E+04 1.46E+03 
PU-239 Not Detected --------- 2.S6E+06 
NP-237 Not Detected --------- 1.72E+03 
PA-233 Not Detected --------- 6.56E+02 
TH-229 Not Detected --------- 1.36E+03 



[Summary Report] - Sample ID: : 80050916 

Nuclide 
Name 

AG-10Bm 
AG-110m 
AM-243 
BA-133 
BE-7 
CD-109 
CD-1l5 
CE-139 
CE-l41 
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 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-I03 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/Each ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.02E+05 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.67E+04 
Not Detected 
Not Detected 

6.87E+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 Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

3.27E+05 

1.07E+04 

9.20E+03 

MDA 
(pCi/Each 

3.90E+02 
3.22E+06 
4.36E+02 
7.83E+02 
7.12E+18 
2.20E+05 
1. OOE+26 
1.70E+08 
1. OOE+26 
1.02E+06 
1.S6E+13 
1.B1E+05 
1.24E+14 
4.68E+02 
1.OOE+26 
3.98E+03 
3.40E+02 
8.15E+02 
3.12E+03 
2.34E+03 
1. 92E+21 
1. 30E+06 
8.74E+19 
1.OOE+26 
3.1SE+13 
1.93E+03 
1.29E+OS 
1.OOE+26 
1.73E+OS 
1.00E+26 
1.80E+03 
1.OOE+26 
1.00E+26 
1.00E+26 
1. OOE+26 
6.94E+02 
1.OOE+26 
S.38E+05 
1. OOE+26 
1.OSE+16 
8.32E+03 
5.63E+09 
1.73E+10 
1.OOE+26 
1.OOE+26 
1.OOE+26 
1. OOE+26 
7.S8E+09 
2.37E+06 
3.41E+15 



************************************************************************** 
* 
* 
* 

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 

3-26-98 6:45:22 AM 
C:\GENIEPC\CAMFILES\LCS1.QAF 
FCD 
80050916 

1. 00 Each 
11- 01-90 12:00:00 PM 

3-26-98 6:31:52 AM 
600 seconds 
604 seconds 

Parameter Mean lS Error New Value < LU : SD : UD : BS > 

AM-241 Activity 

CS-137 Activity 

CO-60 Activity 

Flags Key: 

Reviewed by: 

LU 
SD 
UD 
BS 

8.639E-02 1.932E-03 

6.822E-02 1. 017E- 03 

7.544E-02 2.710E-03 

Boundary Test 
Sample Driven N-Sigma Test 
User Driven N-Sigma Test 
Measurement Bias Test 

8.453E-02 < 

6.86SE-02 < 

7.810E-02 < 

(Ab 
(In 
(In 
(In 

Above , 
Investigate, 
Investigate, 
Investigate, 

Be 
Ac 
Ac 
Ac 

> 

> 

> 

Below ) 
Action) 
Action) 
Action) 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Labora~o~y] * 
* 3 - 2 6 - 9 8 6 : 51 : 12 AM * 
**********************************************************************TTT 

: Analyzed by: ?:. "? I; 7 /?J' Reviewed by: Jlr df1t all : 
***************** *******t;*J*******************~~~~~l*************** 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample ID LAB CONTROL SAMPLE USING CG134 
Lab Sample ID B0050917 

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 
3-26-98 6:39:09 AM 
~03 

600 / 606 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detected -------- ... 7.03E+03 
TH-234 Not Detected --------- 3.01E+03 
RA·226 Not Detected --------- 6.05E+03 
PB-214 Not Detected --------- 7.73E+02 
BI-214 Not Detected --------- 7.5BE+02 
PB-210 Not Detected --------- 4.51E+04 

TH-232 Not Detected --------- 2.49E+03 
RA-228 Not Detected --------- 3.32E+03 
AC-228 Not Detected --------- 1.86E+03 
TH-228 Not Detected --------- 1.07E+05 
RA-224 Not Detected --------- 3.02E+03 
PB-212 Not Detected --------- 7.4BE+03 
BI ·212 Not Detected --------- 7.44E+04 
TL-208 Not Detected --------- 1.66E+04 

U·235 Not Detected --------- 1.52E+03 
TH-231 Not Detected --------- 2.09E+04 
PA-231 Not Detected --------- 3.51E+04 
TH-227 Not Detected --------- 2.53E+03 
RA-223 Not Detected --------- 1.00E+26 
RN-219 Not Detected --------- 6.66E+03 
PB-211 Not Detected --------- 1. 53E+04 
TL-207 Not Detected --------- 2.61E+05 

AM-241 B.74E+04 1.44E+04 1. OOE+03 
PU-239 Not Detected --------- 2.41E+06 
NP-237 Not Detected --------- 1. 50E+03 
PA-233 Not Detected --------- 6.92E+02 
TH-229 Not Detected --------- 1.29E+03 



[summary Report] - Sample ID: 80050917 

Nuclide 
Name 

AG-108m 
AG-ll0m 
AM-243 
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 
IR-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
N1-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/Each ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

4.36E+05 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.18E+04 
Not Detected 
Not Detected 

7.16E+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 Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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:rma 
Error 

3.20E+05 

1.15E+04 

9.S9E+03 

MDA 
(pCi/Each 

3.91E+02 
3.48E+06 
3.26E+02 
7.97E+02 
6.89E+18 
2.1BE+OS 
1. OOE+26 
1.7BE+OB 
1. OOE+26 
1.06E+06 
1.52E+13 
1. nE+OS 
1.l7E+14 
5.l2E+02 
1.00E+26 
4.19E+03 
3.S1E+02 
7.67E+02 
3.1SE+03 
2.25E+03 
1. B7E+21 
1.18E+06 
B.77E+19 
1. OOE+26 
3.41E+13 
1.76E+03 
1.26E+OS 
1. OOE+26 
1. 70E+05 
1. OOE+26 
1.71E+03 
1.00E+26 
1. OOE+26 
1. OOE+26 
1.00E+26 
6. nE+02 
1.00E+26 
S.78E+OS 
1.00E+26 
1.l3E+16 
B.20E+03 
S.81E+09 
1.62E+l0 
1. OOE+26 
1. OOE+26 
1.00E+26 
1.OOE+26 
8.2SE+09 
2.27E+06 
3.37E+1S 



************************************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* Quality Assurance Report * 
************************************************************************** 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

3-26-98 6:52:11 AM 
C:\GENIEPC\CAMFILES\LCS3.QAF 
FCD 
80050917 

1. 00 
11-01-90 
3-26-98 

600 
606. 

Each 
12:00:00 

6:39:09 
seconds 
seconds 

Mean lS Error 

PM 
AM 

New Value < LU : SD : UD : BS > 
--------------- ----------- ------------ ----------- - -- - - - -- - - --- - - - - -- --

AM-241 Activity 8. 718E- 02 2.092E-03 

CS-137 Activity 6.844E-02 1. 891E-03 

CO-60 Activity 7.855E-02 2.600E-03 

Flags Key: 

Reviewed by: 

LU Boundary Test 
SD Sample Driven N-Sigma Test 
UD = User Driven N-Sigma Test 
BS = Measurement Bias Test 

8.743E-02 < 

7.164E-02 < 

8.016E-02 < : 
-

(Ab = Above , 
(In = Investigate, 
(In = Investigate, 
(In = Investigate, 

Be 
Ac 
Ac 
Ac 

> 

> 

> 

Below) 
Action) 
Action) 
Action) 



[Summary Report) - Sample ID: : 80050918 

Nuclide 
Name 

AG-108m 
AG-110m 
AM-243 
BA-133 
BE-7 
CD-109 
CD-1l5 
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 
KR-8S 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-S7 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-6S 
ZR-9S 

Activity 
(pCijEach ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.47E+05 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.09E+04 
Not Detected 
Not Detected 

7.17E+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 Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.02E+05 

1.09E+04 

9.SSE+03 

MDA 
(pCijEach 

3.32E+02 
3.02E+06 
7.20E+02 
7.22E+02 
6.S6E+1B 
2.75E+OS 
1. 00E+26 
1. 87E+OB 
1.00E+26 
1. 30E+06 
1.30E+13, 
2.21E+OS 
1.04E+14 
4.21E+02 
1. 00E+26 
3.S1E+03 
2.61E+02 
9.91E+02 
2.66E+03 
3.17E+03 
1.SSE+21 
1.74E+06 
8.61E+19 
1.00E+26 
3.06E+13 
1. S6E+03 
1.1BE+OS 
1. 00E+26 
1.46E+OS 
1. 00E+26 
1.S4E+03 
1. 00E+26 
1. OOE+26 
1.00E+26 
1. OOE+26 
9.36E+02 
1.00E+26 
4.79E+OS 
1.00E+26 
9.47E+1S 
7.1SE+03 
S.24E+09 
1.36E+10 
1.00E+26 
1.00E+26 
1.00E+26 
1.00E+26 
6.88E+09 
1. 90E+06 
2.74E+1S 



***********************************************************TY*TTTTTTTTT** 
* Sandia National Laboratories '* 
* Radiation Protection Sample Diagnostics Program [881 Laboratory} .. 
'* 3-26-98 7:03:17 AM .. 
************************************************************T*********~** 

* ~ t."'" * Analyzed by: = n rtf Reviewed by: 1{,' (If/. '* 
'****************** *****4/~*1*** ************** ** ***'ti~i,·*,* **** ** ** * '* ** 
Customer : C.AAS/D.BISWELL (6134/SM ) 
Customer Sample D : LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 80050918 

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 
3-26-98 6:51:23 AM 
~02 

600 / 605 seconds 

Comments: 
**'*********************************************************************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detected --------- 2.13E+04 
TH-234 Not Detected --------- 4.S9E+03 
RA-226 Not Detected --------- 6.29E+03 
PB-214 Not Detected --------- 7.26E+02 
BI-214 Not Detected --------- 6.53E+02 
PB-210 Not Detected --.------ 2.67E+05 

TH-232 Not Detected --------. 2.26E+03 
RA-228 Not Detected --------. 2.66E+03 
AC-228 Not Detected --------- 1.54E+03 
TH-228 Not Detected --------- 1.03E+05 
RA-224 Not Detected --------- 3.67E+03 
PB-212 Not Detected --.------ 7.65E+03 
BI-212 Not Detected --------- 6.35E+04 
TL-208 Not Detected --------- 1.39E+04 

U-235 Not Detected --------- 1.83E+03 
TH-231 Not Detected --------- 2.10E+04 
PA-231 Not Detected --------- 3.55E+04 
TH-227 Not Detected --------- 2.S9E+03 
RA-223 Not Detected -.------- 1.00E+26 
RN-219 Not Detected --------- 5.77E+03 
PB-211 Not Detected --------- 1.32E+04 
TL-207 Not Detected --------- 2.20E+05 

AM-241 7.70E+04 1. 39E+04 3.30E+03 
PU-239 Not Detected ---.----- 3.22E+06 
NP-237 Not Detected --------- 2.40E+03 
PA-233 Not Detected --------- 6.26E+02 
TH-229 Not Detected --------- 1. 80E+03 



[Summary Report] - Sample ID: : 800S09~8 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
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-lS2 
EU-1S4 
EU-lSS 
FE-59 
GD-lS3 
HG-203 
1-131 
IR-192 
K-40 
KR-8S 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-S7 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-6S 
ZR-9S 

Activity 
(pCi/Each 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.47E+OS 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.09E+04 
Not Detected 
Not Detected 

7.~7E+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 Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.02E+OS 

1. 09E+04 

9.SSE+03 
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3.32E+02 
3.02E+06 
7.20E+02 
7.22E+02 
6.S6E+18 
2.7SE+05 
1. OOE+26 
1.87E+08 
1. OOE+26 
1. 30E+06 
1.30E+13-
2.21E+05 
1.04E+14 
4.21E+02 
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3.5~E+03 
2.61E+02 
9.9~E+02 
2.66E+03 
3.17E+03 
1. 5SE+21 
1.74E+06 
8.6~E+19 
1.00E+26 
3.06E+13 
1.S6E+03 
1.~8E+OS 
1. OOE+26 
~.46E+05 
1. OOE+26 
1.S4E+03 
1. OOE+26 
1.00E+26 
1. OOE+26 
1. OOE+26 
9.36E+02 
1.00E+26 
4.79E+05 
1.00E+26 
9.47E+15 
7.1SE+03 
5.24E+09 
1. 36E+IO 
1. OOE+26 
1.00E+26 
1. OOE+26 
1. OOE+26 
6.88E+09 
1.90E+06 
2.74E+1S 
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*****************************************************************TTT***** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Labora~c:::-y: 
* 3-31-98 8:53:07 AM 
****************************************************** ***********~~****** 

* * 
* Analyzed by:~ ;,3 hllgX- Reviewed by: * 
*************~****** ************************************************ 
Customer C.AAS/MAC (6134/SMO) 
Customer Sample ID 036787-001 
Lab Sample ID 80052901 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
523.000 

3-25-98 
3-26-98 

LAB04 
"6000 / 

SOLID SAMPLE 
gram 

11:40:00 AM 
6:47:40 PM 

6003 seconds 

Conunents: 
****************************************************** *****~************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-23B Not Detected --------- 2.19E+00 
TH-234 L29E+00 4.23E-01 S.37E-Ol 
RA-226 L46E+00 S.12E-Ol S.SlE-Ol 
PB-214 B.OBE-Ol 2.60E-Ol S.S6E-02 
BI-214 6.SBE-Ol L48E-Ol S.S7E-02 
PB-210 Not Detected --------- L19E+Ol 

TH-232 8.73E-Ol 4.3SE-Ol 1. 72E-Ol 
RA-228 7.7SE-Ol 2.16E-01 1.62E-Ol 
AC-228 8.3SE-Ol 2.1SE-Ol 8.94E-02 
TH-228 6.93E-01 2.99E-01 S.SSE-Ol 
RA-224 8 .11E- 01 3.10E-01 2.09E-Ol 
PB-212 8.14E-01 1. 40E-01 4.S3E-02 
BI-212 8.47E-01 S.34E-01 3.93E-01 
TL-208 7.1SE-Ol 1.S4E-01 7.90E-02 

U-23S ~.e'i'~-e! 2.e6E e:t % .4:1:13 B:I: ~ c)J.ittQ )!9d ~ Jd) /53 
TH-231 Not Detected --------- 2.S9E+00 
PA-231 Not Detected --------- 4.33E+00 
TH-227 Not Detected --------- 4.07E-01 
RA-223 Not Detected --------- 1.98E-Ol 
RN-219 Not Detected --------- 4.77E-Ol 
PB-211 Not Detected --------- 1. 08E+00 
TL-207 Not Detected --------- 1.69E+01 

AM-241 Not Detected --------- 2.74E-01 
PU-239 Not Detected --------- 4.36E+02 
Np-237 Not Detected --------- 2.S0E-01 
PA-233 Not Detected --------- 7.22E-02 
:'H-229 Not Detected --------- 2.46E-Ol 



[Summary Report] - Sample ID: : 80052901 

Nuclide 
Name 

AG-108rn 
AG-llOrn 
AM-243 
BA-133 
BE-7 
CD-109 
CD-1l5 
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 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-182 
TA-183 
TC-99rn 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

Not Detected --------- 4.71E-02 
Not Detected --------- 7.89E-02 
Not Detected --------- 6.B6E-02 
Not Detected --------- 8.09E-02 ~/~ 

--....,2a-,.:-:i2;:55-1EHDr.ir--~z:-:.~4~1:'fEM8t"j1:------:tl:-:.~!lI"'j.,'1!!:r=-1:0r:I.l.:_ H &1 TX!7b-~ ~ 0 ~i 'f, 
--........,2a-,.:-:i2~83-lEI3-+-I 88-89---:q.7.,.. ';;2.e8-EE~8""1,....-------jE;"""'. q4"7~ES-g.9;":-- ('v.,:?t c;tza:;a;;.;;;e:J"3 )3, I'iS 

Not Detected --------- 1.19E-Ol 
Not Detected --------- 3.18E-02 
Not Detected --------- 5.34E-02 
Not Detected --------- 2.33E-Ol 
Not Detected --------- 3.79E-02 
Not Detected --------- 3.02E-02 
Not Detected --------- 3.60E-02 
Not Detected --------- 4.17E-02 
Not Detected --------- 2.92E-Ol 
Not Detected --------- 5.62E-02 

5.79E-Ol 1.:2E-01 2.85E-02 
Not Detected --------- 9.05E-02 
Not Detected --------- 2.17E-Ol 
Not Detected --------- 1.42E-Ol 
Not Detected --------- 8.22E-02 
Not Detected --------- 1.05E-Ol 
Not Detected --------- 3.66E-02 
Not Detected --------- 3.93E-02 
Not Detected --------- 3.43E-02 

2.17E+01 3.24E+OO 2.98E-Ol 
Not Detected --------- 1.06E+Ol 
Not Detected --------- 4.02E-02 
Not Detected --------- 2.05E-02 
Not Detected --------- 3.92E-Ol 
Not Detected --------- 5.21E-02 
Not Detected --------- 1.62E-Ol 
Not Detected --------- 2.40E-Ol 
Not Detected --------- 2.61E-Ol 
Not Detected --------- 1.03E-Ol 
Not Detected --------- 1.28E-Ol 
Not Detected --------- 3.73E-02 
Not Detected --------- 3.24E-01 
Not Detected --------- 6.65E-02 
Not Detected --------- 3.69E-02 
Not Detected --------- 1.04E-Ol 
Not Detected --------- 4.62E-02 
Not Detected --------- 1.76E-Ol 
Not Detected --------- 2.79E-01 
Not Detected --------- 1.~2E+OO 
Not Detected --------- 1.87E-Ol 
Not Detected --------- 2.09E-Ol 
Not Detected --------- 2.93E-02 
Not Detected --------- 1.20E-Ol 
Not Detected --------- 6.50E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-27-98 9:29:12 AM * 
************************************************************************* 

: Analyzed by: \. i-1 J.3 J '< IJ 0"')? Reviewed by: 4ri" /,lrt : 
**************~***** *~***********************1}\~{~************** 
Customer C.AAS/MAC (6134/SMO) 
Customer Sample ID 036788-001 
Lab Sample ID 80052902 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
498.000 

3-25-98 
3-27-98 

LAB 04 
·6000 / 

SOLID SAMPLE 
gram 

11:40:00 AM 
7:45:47 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 2.18E+00 
TH-234 9.62E-01 3.73E-01 5.03E-01 
RA-226 Not Detected --------- 6.73E-01 
PB-214 6.24E-01 1.24E-01 5.51E-02 
BI-214 6.14E-01 1. 34E- 01 5.23E-02 
PB-210 Not Detected --------- 1.22E+01 

TH-232 8.09E-01 4.09E-01 1.72E-01 
RA-228 6.93E-01 3.16E-01 1.75E-01 
AC-228 8.06E-01 1.96E-01 9.99E-02 
TH-228 Not Detected --------- 9.15E-01 
RA-224 7.70E-01 3.02E-01 2.21E-01 
PB-212 8.13E-01 1.48E-01 4.38E-02 
BI-212 6.76E-01 4.91E-01 3.50E-01 
TL-208 7.65E-01 1.61E-01 7.31E-02 

U-235 Not Detected --------- 2.44E-01 
TH-231 Not Detected --------- 2.65E+00 
PA-231 Not Detected --------- 4.29E+OO 
TH-227 Not Detected --------- 4.13E-01 
RA-223 Not Detected --------- 2.00E-01 
RN-219 Not Detected --------- 4.57E-01 
PB-211 Not Detected --------- 1. 08E+OO 
TL-207 Not Detected --------- 1. 68E+01 

AM-241 Not Detected --------- 2.70E-01 
PU-239 Not Detected --------- 4.36E+02 
NP-237 Not Detected --------- 2.21E-01 
PA-233 Not Detected --------- 7.32E-02 
TH-229 Not Detected --------- 2.45E-01 



[Summary Report] - Sample ID: : 80052903 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
BA-133 
BE-7 
CD-109 
CD-HS 
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 
1R-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-H3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

Not Detected --------- 5.76E-02 
Not Detected --------- 5.33E-02 
Not Detected --------- 6.51E-02 
Not Detected --------- 6.18E-02 
Not Detected --------- 3.33E-Ol .,.,J j ) 
--oil,-:.-5Soil,fiEH-I-eO-eO---S5-:-. 4+SS'E8--<Og.;1l:------'9r..:-:3~9HEH9Hl,..._ flcj;: #c:iJZ& ~.$ ~ I 9;r 
Not Detected --------- 1.43E-Ol 
Not Detected --------- 3.11E-02 
Not Detected --------- 5.40E-02 
Not Detected --------- 2.17E-Ol 
Not Detected --------- 4.82E-02 
Not Detected --------- 2.8BE-02 
Not Detected --------- 4.52E-02 
Not Detected --------- 5.07E-02 
Not Detected --------- 2.75E-Ol 
Not Detected --------- 5.14E-02 

1.21E-Ol 7.0BE-02 3.30E-02 
Not Detected --------- 8.57E-02 
Not Detected --------- 2.6BE-Ol 
Not Detected --------- 1.31E-Ol 
Not Detected --------- 1.10E-Ol 
Not Detected --------- 9.26E-02 
Not Detected --------- 3.83E-02 
Not Detected --------- 4.16E-02 
Not Detected --------- 3.20E-02 

2.06E+Ol 3.34E+00 3.26E-Ol 
Not Detected --------- 1.09E+Ol 
Not Detected --------- S.19E-02 
Not Detected --------- 4.B2E-02 
Not Detected --------- 5.18E-Ol 
Not Detected --------- 5.62E-02 
Not Detected --------- 3.51E-Ol 
Not Detected --------- 2.62E-Ol 
Not Detected --------- 2.90E-Ol 
Not Detected --------- 1.60E-Ol 
·Not Detected --------- 1.16E-Ol 
Not Detected --------- 4.06E-02 
Not Detected --------- 3.87E-Ol 
Not Detected --------- B.65E-02 
Not Detected --------- 4.08E-02 
Not Detected --------- 1.06E-Ol 
Not Detected --------- 4.52E-02 
Not Detected --------- 2.07E-Ol 
Not Detected --------- 2.34E-Ol 
Not Detected --------- 5.3BE+00 
Not Detected --------- 1.8SE-Ol 
Not Detected --------- 2.00E-Ol 
Not Detected --------- 4.07E-02 
Not Detected --------- 1.40E-Ol 
Not Detected --------- 7.34E-02 



************************************************************************* 
* Sandia National Laboratories t 
* Radiation Protection Sample Diagnostics program [881 Laboratory] 
* 3-27-98 10:31:53 AM * 
************************************************************************* 

: Analyzed by: \. 11 j -j /a-;) Reviewed by: V'£~0/r6 : 
**************~*~ ~J**~**********************~~~~~~*************** 
Customer C.AAS/MAC (6134/SMO) 
Customer Sample ID 036789-001 
Lab Sample ID 80052903 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
585.000 

3-25-98 
3-27-98 

LAB 0 1 
'6000 / 

SOLID SAMPLE 
gram 

11:45:00 AM 
8:46:16 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1.79E+00 
TH-234 1.14E+00 4.14E-01 5.41E-01 
RA-226 1.24E+00 5.77E-01 6.86E-01 
PB-214 5.83E-01 1.30E-01 5.B7E-02 
BI-214 S.SlE-01 1.49E-01 6.BBE-02 
PB-210 Not Detected --------- 9,23E+00 

TH-232 6.9BE-01 3.7BE-01 1. 78E- 01 
RA-228 B.19E-01 2.7BE-01 2.06E-01 
AC-228 7.02E-01 2.20E-01 1. 3iE- 01 
TH-228 S.B6E-01 4.2SE-01 S.7SE-01 
RA-224 B.19E-01 2.93E-01 1.i4E-Oi 
PB-212 7.7BE-01 1.40E-Oi 4.3BE-02 
BI-212 1.iSE+OO 9.44E-Oi S.22E-01 
TL-20B 7.42E-Oi 2.24E-01 1.06E-Oi 

U-23S :1:.3813 8:1: z.3:zH 83: 2.:!5~ e:t ~ cJ....~ )I!Jd $ h,l C{8 

TH-231 Not Detected -------- ... 2.63E+OO 
PA-231 Not Detected --------- 4.09E+OO 
TH-227 Not Detected --------- 4.2SE-01 
RA-223 Not Detected --------- 1. 7BE-01 
RN-219 Not Detected --------- 4.97E-01 
PB-211 Not Detected --------- 1.12E+OO 
TL-207 Not Detected --------- 1.90E+Oi 

AM-24i Not Detected --------- 2.12E-01 
PU-239 Not Detected --------- 4.0SE+02 
NP-237 Not Detected --------- 2.iBE-01 
PA-233 Not Detected --------- 6.B2E-02 
TH-229 Not Detected --------- 2.26E-01 



[Summary Report] - Sample 1D: 80052904 

Nuclide 
Name 

AG-10Bm 
AG-110m 
AM-243 
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-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
KR-85 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. G1B 188 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

5.49E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.90E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

i. S9B 81 

B.56E-02 

3.02E+OO 

MDA 
(pCi/gram 

3.36E-02 
6.04E-02 
5.SBE-02 
5.46E-02 
2.30E-01 
G.SSE 81 
1.04E-01 
2.36E-02 
4.09E-02 
1. 78E- 01 
2.77E-02 
2.32E-02 
2.64E-02 
2.88E-02 
2.23E-01 
3.98E-02 
2.06E-02 
6.95E-02 
1. 56E- 01 
1. 08E- 01 
6.13E-02 
7.90E-02 
2.74E-02 
3.01E-02 
2.54E-02 
2.13E-0l 
7.54E+00 
3.33E-02 
2.78E-02 
3.22E-01 
3.S0E-02 
2.19E-01 
2.01E-01 
2.05E-01 
9.65E-02 
9.82E-02 
2.71E-02 
2.42E-01 
5.62E-02 
2.68E-02 
7.47E-02 
3.48E-02 
1.27E-01 
2.27E-01 
4.48E+00 
1.60E-01 
1.B2E-01 
2.33E-02 
8.69E-02 
4.70E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-31-98 9:46:07 AM . * 
************************************************************************* 

: Analyzed by: \ 0-1A,. <, I j'i;::> Reviewed by: .~ :;/11 1 kt : 
* * *** ** ** * * * * * ~ '.JHt.J~J * n **-* * ** '* *** ** * * '* ** * * * * * '* * ~ **'1f!{/** * * * * * * * * * * * * 
Customer C.AAS/MAC (6134/SMO) 
Customer Sample ID 036790-001 
Lab Sample ID 80052904 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
821.000 

3-25-98 
3-27-98 

LAB04 
'6000 / 

SOLID SAMPLE 
gram 

11:50:00 AM 
9:30:33 AM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1.62E+00 
TH-234 1.34E+00 3.95E-01 4.13E-01 
RA-226 1. 29E+00 5.22E-01 4.67E-01 
PB-214 5.07E-01 1. o8E- 01 4.26E-02 
BI-214 5.12E-01 9.55E-02 3.79E-02 
PB-21o Not Detected --------- 8.79E+00 

TH-232 6.84E-01 3.59E-01 1.25E-01 
RA-228 7.13E-ol 2.38E-01 1.o8E-Ol 
AC-228 7.22E-01 1. 84E-01 6.99E-02 
TH-228 6.53E-01 2.65E-01 3.65E-ol 
RA-224 7.14E-01 2.42E-01 1.38E-01 
PB-212 7.o9E-01 1.25E-01 3.29E-02 
BI-212 8.2oE-ol 2.9OE-01 2.59E-01 
TL-208 6.66E-01 1.3OE-01 5.89E-02 

U-235 Not Detected --------- 1.79E-01 
TH-231 Not Detected --------- 1.96E+00 
PA-231 Not Detected --------- 3.21E+00 
TH-227 Not Detected --------- 3.04E-01 
RA-223 Not Detected --------- 1. 5IE- 01 
RN-219 Not Detected --------- 3.4IE-OI 
PB-211 Not Detected --------- 7.74E-ol 
TL-207 Not Detected --------- 1.14E+oI 

AM-241 Not Detected --------- 2.o6E-Ol 
PU-239 Not Detected --------- 3.3OE+02 
NP-237 Not Detected --------- 1.93E-Ol 
PA-233 Not Detected --------- 5.38E-02 
TH-229 Not Detected --------- 1.85E-01 



[Summary Report] - Sample ID: : 80052905 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
BA-l33 
BE-7 
CD-109 
CD-llS 
CE-l39 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-l34 
CS-l37 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
I-13l 
IR-192 
K-40 
KR-8S 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-S7 
NP-239 
RU-103 
RU-106 
SB-l22 
SB-124 
SB-l2S 
SN-1l3 
TA-l82 
TA-l83 
TC-99m 
TL-20l 
XE-l33 
Y-88 
ZN-6S 
ZR-9S 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.10E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

l.91E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

3.0SE-02 

2.91E+00 

MDA 
(pCi/gram 

4.12E-02 
4.07E-02 
S.67E-02 
4.93E-02 
2.42E-01 
8.77E-01 
l.l3E-01 
2.38E-02 
4.33E-02 
1. 73E- 01 
3.76E-02 
2.23E-02 
3.31E-02 
3.93E-02 
2.30E-01 
3.90E-02 
2.20E-02 
6.67E-02 
1. 91E-Ol 
6.28E-02 
8.4SE-02 
7.48E-02 
2.96E-02 
3.23E-02 
2.60E-02 
2.34E-Ol 
7.98E+00 
3.89E-02 
3.4SE-02 
4.12E-01 
4.62E-02 
3.18E-01 
2.04E-01 
2.14E-01 
1.26E-01 
9.28E-02 
2.9SE-02 
2.72E-01 
6.27E-02 
2.96E-02 
8.43E-02 
3.6SE-02 
1.64E-01 
1.94E-01 
S.4SE+OO 
1. SSE-01 
1.6SE-01 
2.71E-02 
1.10E-01 
6.0SE-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-27-98 12:17:07 PM * 
************************************************************************* 

: Analyzed by: ,--lv13-~ JOsx Reviewed bY:.~ ~1t21 ~t : 
**************~**~J'¥~************************~~~W*************** 
Customer : C.AAS/MAC (6134/SMO) 
Customer Sample ID 036791-001 
Lab Sample ID 80052905 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
889.000 

3-25-98 
3-27-98 

LAB 0 1 
'6000- / 

SOLID SAMPLE 
gram 

11:55:00 AM 
10:34:07 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- L39E+00 
TH-234 9.96E-Ol 3.52E-Ol 4.15E-Ol 
RA-226 1.14E+00 5.49E-Ol 5.68E-Ol 
PB-214 5.63E-Ol L 02E- 01 4. 6lE- 02 
BI-214 4.93E-01 LOIE-Ol 4.87E-02 
PB-210 Not Detected --------- 7.01E+OO 

TH-232 7.31E-Ol 3.82E-Ol L47E-01 
RA-228 6.9lE-Ol 3.26E-Ol L 73E-Ol 
AC-228 6.41E-01 L59E-Ol 9.61E-02 
TH-228 5.07E-Ol 4.30E-Ol 4.46E-Ol 
RA-224 7.85E-Ol 2.62E-Ol 8.55E-02 
PB-212 7.13E-01 L26E-Ol 3.9lE-02 
BI-212 1.02E+00 4.24E-Ol 3.30E-Ol 
TL-208 6.99E-01 1.69E-Ol 7.54E-02 

U-235 Not Detected --------- L92E-01 
TH-231 Not Detected --------- 2.10E+00 
PA-231 Not Detected --------- 3.21E+00 
TH-227 Not Detected --------- 3.29E-Ol 
RA-223 Not Detected --------- L43E-Ol 
RN-219 Not Detected --------- 3.68E-Ol 
PB-211 Not Detected --------- 8.56E-Ol 
TL-207 Not Detected --------- L40E+Ol 

AM-241 Not Detected --------- L 75E- 01 
PU-239 Not Detected --------- 3.21E+02 
NP-237 3.5eB 91 1.34B 91 2.8eB 81 net etJ::t:li;(U ):t}<I.:?, I, i J'j)' 
PA-233 Not Detected --------- 5.33E-02 
TH-229 Not Detected --------- L82E-Ol 



[Summary Report] - Sample lD: : 80052906 

Nuclide 
Name 

AG-I08m 
AG-IIOm 
AM-243 
BA-l33 
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-1S4 
EU-1S5 
FE-59 
GD-1S3 
HG-203 
l-131 
lR-192 
K-40 
KR-85 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
Nl-57 
NP-239 
RU-I03 
RU-I06 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

Not Detected --------- 3.70E-02 
Not Detected --------- S.64E-02 
Not Detected --------- 6.10E-02 
Not Detected --------- 5.78E-02 
Not Detected --------- 2.30E-Ol . 

-~1:-:.-i!:2f-:33~Ei-+I~8otl8'----44..,... 4444-EE-&8-l-1-----.,C&-:-l. 5;';:2~E~8~1l-- f'-d<. ~ _~?; h) J C) ;? 
Not Detected --------- 1.11E-Ol 
Not Detected --------- 2.50E-02 
Not Detected --------- 4.3SE-02 
Not Detected --------- 1.85E-Ol 
Not Detected --------- 3.01E-02 
Not Detected --------- 2.36E-02 
Not Detected --------- 2.79E-02 
Not Detected --------- 3.22E-02 
Not Detected --------- 2.2SE-Ol 
Not Detected --------- 4.09E-02 

4.32E-Ol 7.45E-02 2.03E-02 
Not Detected --------- 7.09E-02 
Not Detected --------- 1.71E-Ol 
Not Detected --------- 1_13E-Ol 
Not Detected --------- 6.59E-02 
Not Detected --------- 8.23E-02 
Not Detected --------- 2.83E-02 
Not Detected --------- 3.24E-02 
Not Detected --------- 2.58E-02 

2.02E+Ol 2.90E+OO 2.11E-Ol 
Not Detected --------- 7.43E+OO 
Not Detected --------- 3.3SE-02 
Not Detected --------- 3.03E-02 
Not Detected --------- 3.5SE-Ol 
Not Detected --------- 3.S6E-02 
Not Detected --------- 2.56E-Ol 
Not Detected --------- 2.14E-Ol 
Not Detected --------- 2~11E-Ol 
Not Detected --------- 1.07E-Ol 
Not Detected --------- 1.02E-Ol 
Not Detected --------- 2.78E-02 
Not Detected --------- 2.53E-Ol 
Not Detected --------- 5.79E-02 
Not Detected --------- 2.79E-02 
Not Detected --------- 7.70E-02 
Not Detected --------- 3.S4E-02 
Not Detected --------- 1.34E-Ol 
Not Detected --------- 2.36E-Ol 
Not Detected --------- S.83E+OO 
Not Detected --------- 1.69E-Ol 
Not Detected --------- 1.96E-Ol 
Not Detected --------- 2.20E-02 
Not Detected --------- 9.16E-02 
Not Detected --------- 4.88E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-27-98 12:58:44 PM * 
************************************************************************* 

* ~ . * * Analyzed by: "- AA 3)'.'1 J C:v Reviewed by' . 'J.iI~ )tjg * 
**************~** ~) **~********************** ~~1~*************** 
Customer C.AAS/MAC (6134/SMO) 
Customer Sample ID 036792-001 
Lab Sample ID 80052906 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
777.000 

3-25-98 
3-27-98 

LAB04 
'6000 / 

SOLID SAMPLE 
gram 

12:00:00 PM 
11:15:47 AM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ----------- ---------- -----------
U-238 6.16E-01 8.S8E-01 1. 07E+00 
TH-234 9.S8E-01 3.1SE-01 4.19E-01 
RA-226 1. SOE+OO 6.33E-01 S.27E-01 
PB-214 S.BBE-01 1. 06E- 01 4.0BE-02 
BI-214 4.79E-01 9.40E-02 4.16E-02 
PB-210 Not Detected --------- B.BOE+OO 

TH-232 7.79E-01 3.79E-01 1.23E-01 
RA-228 7.2BE-01 1. 79E- 01 1.2SE-01 
AC-228 7.S9E-01 1.BSE-01 7.11E-02 
TH-22B 6.S0E-01 2.40E-01 4.13E-01 
RA-224 7.49E-Ol 2.S7E-Ol 1.43E-Ol 
PB-212 7.55E-Ol 1.24E-Ol 3.27E-02 
BI-212 1.OBE+OO 4.64E-01 2.B4E-Ol 
TL-20B 6.96E-Ol 1.34E-Ol 5.79E-02 

U-23S Not Detected --------- 1. 93E- 01 
TH-231 Not Detected --------- 2.01E+OO 
PA-231 Not Detected --------- 3.3BE+OO 
TH-227 Not Detected --------- 3.19E-01 
RA-223 Not Detected --------- 1. 60E- 01 
RN-219 Not Detected --------- 3.S2E-Ol 
PB-211 Not Detected --------- B.01E-Ol 
TL-207 Not Detected --------- 1.22E+Ol 

AM-241 Not Detected --------- 2.11E-Ol 
PU-239 Not Detected --------- 3.42E+02 
NP-237 Not Detected --------- 1.92E-Ol 
PA-233 Not Detected --------- S.S3E-02 
TH-229 Not Detected --------- 1.92E-Ol 



[Summary Report) - Sample ID: : 80052907 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
BA-l33 
BE-7 
CD-109 
CD-1l5 
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 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.12E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.92E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

2.48E-02 

2.90E+OO 

MDA 
(pCi/gram 

4.49E-02 
3.97E-02 
5.46E-02 
5.10E-02 
2.61E-01 
9.41E-01 
1.24E- 01 
2.55E-02 
4.60E-02 
1.87E-01 
3.81E-02 
2.39E-02 
3.49E-02 
4.13E-02 
2.40E-01 
4.12E-02 
2.21E-02 
7.15E-02 
2.07E-01 
5.43E-02 
8.41E-02 
7.67E-02 
3.09E-02 
3.37E-02 
2.67E-02 
2.SSE-01 
8.89E+OO 
4.36E-02 
1.86E-02 
4.36E-Ol 
4.62E-02 
3.17E-Ol 
2.22E-Ol 
2.48E-Ol 
1.19E-Ol 
9.9SE-02 
3.03E-02 
2.93E-Ol 
7.17E-02 
3.07E-02 
8.S4E-02 
3.87E-02 
1. 68E-Ol 
2.06E-Ol 
6.81E+00 
1.65E-Ol 
1. 79E-Ol 
2.93E-02 
1.12E-Ol 
6.41E-02 



-.0;: 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-27-98 2:01:08 PM * 
************************************************************************* 

:*!e~;r;;~*~r;~~J?JjS~***********~;~!;~;~*~r~~;,11**************: 
Customer C.AAS/MAC (6134/SMO) 
Customer Sample ID 036793-001 
Lab Sample ID 80052907 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
824.000 

3-25-98 
3-27-98 

LAB 0 1 
·6000 / 

SOLID SAMPLE 
gram 

12:05:00 PM 
12:18:11 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1.49E+00 
TH-234 1.03E+00 3.45E-01 4.63E-01 
RA-226 1.53E+00 7.39E-01 5.42E-01 
PB-214 S.66E-01 3.S7E-01 4.87E-02 
BI-214 S.06E-01 1. 21E- 01 S.12E-02 
PB-210 Not Detected --------- 7.60E+OO 

TH-232 7.71E-01 3.78E-01 1. S2E- 01 
RA-228 7_30E-01 4.47E-01 1.99E-01 
AC-228 7.64E-01 8.82E-01 9.69E-02 
TH-228 7.04E-01 8.9SE-01 4.71E-01 
RA-224 8.SSE-01 3.64E-01 7.92E-02 
PB-212 7.60E-01 1.27E-01 3.67E-02 
BI-212 8.S7E-0l S.90E-01 3.21E-01 
TL-208 7.39E-01 2.S3E-01 7.87E-02 

U-23S :I:.il6~ 9:1: :I:.8:jl~ 9:1: il.9;~ Q;!, Y\.cK cJ..et::u:;ta )d!:i:J .3 h ,/7 '? 
TH-231 Not Detected --------- 2.1SE+00 
PA-231 Not Detected --------- 3.46E+OO 
TH-227 Not Detected --------- 3.S2E-01 
RA-223 Not Detected --------- 1.S2E-01 

JU* ~ _~ .3 )~J 118 RN-219 L:l:8~ 9:1: q.7i3~ 82 :1:. q9~ 9:1: 
PB-211 Not Detected --------- 9.S0E-01 
TL-207 Not Detected --------- 1.S0E+01 

AM-241 Not Detected --------- 1. 84E- 01 
PU-239 Not Detected --------- 3.S2E+02 

f1.<* ob*ct::al ~ 3 h I l ~~ NP-237 4.470 81 L69E 91 :1:. 93~ 8:1: 
PA-233 Not Detected --------- S.42E-02 
TH-229 Not Detected --------- 1. 90E- 01 



[Summary Report] - Sample 1D: : 80052908 

Nuclide 
Name 

AG-108m 
AG-110m 
AM-243 
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 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
N1-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.36E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

5.02E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.12E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.04E-01 

8.16E-02 

3.11E+00 

MDA 
(pCi/gram 

4.00E-02 
6.57E-02 
5.85E-02 
6.56E-02 
1.94E-01 
7.03E-01 
1.26E-01 
2.68E-02 
4.76E-02 
2.03E-01 
3.27E-02 
2.60E-02 
3.10E-02 
3.74E-02 
2.57E-01 
4.87E-02 
2.40E-02 
7.81E-02 
1. 84E-01 
1.23E-01 
7.19E-02 
8.88E-02 
3.22E-02 
3.46E-02 
2.91E-02 
2.17E-01 
8.32E+OO 
3.82E-02 
3.43E-02 
3.94E-01 
4.38E-02 
3.07E-01 
2.37E-01 
2.28E-01 
1.26E-01 
1.10E-01 
3.12E-02 
2.B3E-01 
6.B7E-02 
3.llE-02 
B.63E-02 
3.BBE-02 
1.56E-01 
2.64E-Ol 
7.95E+OO 
1.94E-Ol 
2.24E-01 
2.77E-02 
1. 07E- 01 
5.70E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-27-98 3:03:32 PM * 
************************************************************************* 

: Analyzed by: ~ 3}' j'1~ Reviewed by: ~ jIJ1J11 : 
**************~** ~J **~***********************~~J*************** 
Customer C.AAS/MAC (6134/SMO) 
Customer Sample ID 036794-001 
Lab Sample ID 80052908 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
680.000 

3-25-98 
3-27-98 

LAB04 
'6000 / 

SOLID SAMPLE 
gram 

12:10:00 PM 
1:19:32 PM 

6004 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1. 85E+00 
TH-234 9.13E-01 3.17E-01 4.17E-01 
RA-226 1.51E+00 1.10E+00 6.33E-Ol 
PB-214 6.96E-01 1.19E- 01 4.40E-02 
BI-214 7.11E-01 1. 32E- 01 3.89E-02 
PB-210 Not Detected --------- 1.02E+01 

TH-232 7.49E-01 3.71E-0l 1.47E-01 
RA-228 7.67E-01 2.53E-01 1.40E-01 
AC-228 8.02E-01 1. 88E- 01 8.20E-02 
TH-228 S.69E-01 2.13E-01 4.93E-01 
RA-224 8.74E-01 2.98E-01 1. 60E- 01 
PB-212 7.83E-01 1.30E-01 3.S6E-02 
BI-212 8.17E-Ol 3.62E-01 3.17E-Ol 
TL-208 6.79E-Ol 1.43E-Ol 6.40E-02 

U-23S Not Detected --------- 2.10E-Ol 
TH-231 Not Detected --------- 2.28E+00 
PA-231 Not Detected --------- 3.83E+00 
TH-227 Not Detected --------- 3.49E-Ol 
RA-223 Not Detected --------- 1. 74E- 01 
RN-219 Not Detected --------- 3.96E-Ol 
PB-211 Not Detected --------- 9.07E-Ol 
TL-207 Not Detected --------- 1.37E+Ol 

AM-241 Not Detected --------- 2.34E-Ol 
PU-239 Not Detected --------- 3.67E+02 
NF-237 4.83El 91 1. 98El 91 Zl.97El 91 f1o:t tJ..ilUikJ ~:::. }.3/ JC;'8 
FA-233 Not Detected --------- 6.07E-02 
TH-229 Not Detected --------- 2.1SE-Ol 



[Summary Report] - Sample ID: : 80052909 

Nuclide 
Name 

AG-108rn 
AG-l10rn 
AM-243 
BA-l33 
BE-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-1S2 
EU-1S4 
EU-1S5 
FE-59 
GD-153 
HG-203 
1-131 
1R-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99rn 
TL-201 
XE-133 
Y-88 
ZN-6S 
ZR-9S 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.82E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.11E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

1. 84E- 02 

3.22E+00 

MDA 
(pCi/gram 

4.62E-02 
3.7SE-02 
4.99E-02 
S.52E-02 
2.55E-Ol 
9.49E-01 
1.31E-01 
2.66E-02 
4.73E-02 
1.89E-01 
4.02E-02 
2.43E-02 
3.60E-02 
4.34E-02 
2.36E-01 
4.17E-02 
2.28E-02 
7.25E-02 
2.13E-01 
1.15E-01 
9.32E-02 
8.34E-02 
3.1SE-02 
3.S7E-02 
2.79E-02 
3.00E-01 
8.92E+00 
4.66E-02 
3.92E-02 
4.54E-01 
5.13E-02 
4.01E-01 
2.32E-01 
2.42E-01 
1.42E-01 
1. 03E- 01 
3.11E-02 
3.33E-01 
7.13E-02 
3.1SE-02 
9.02E-02 
3.95E-02 
1.71E-01 
2.19E-01 
8.27E+00 
1.7SE-01 
1. 87E- 01 
3.13E-02 
1.18E-01 
6.42E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-27-98 3:45:09 PM . * 
************************************************************************* 

: Analyzed by: ~MA~)) /7);> Reviewed bY:.£-"'~~'6 : 
***************~~****Ji*~***********************~*~~** ************* 
Customer C.AAS/MAC (6134/SMO) 
Customer Sample ID 036795-001 
Lab Sample ID 80052909 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
789.000 

3-25-98 
3-27-98 

LAB01 
·6000 / 

SOLID SAMPLE 
gram 

12:15:00 PM 
2:02:13 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- - .. -------- .. -----_ .. ---
U-238 Not Detected --------- 1. 51E+00 
TH-234 1.02E+OO 3.65E-01 4.68E-01 
RA-226 Not Detected --------- 5.90E-01 
PB-214 5.60E-01 1.18E-01 4.90E-02 
BI-214 5.15E-01 1.13E-01 5.15E-02 
PB-210 Not Detected ---- .. ---- 7.B5E+00 

TH-232 7.92E-01 3.96E-01 1. 56E- 01 
RA-228 6.24E-01 2.11E-01 1.94E-01 
AC-228 7.29E-01 2.52E-01 1.19E-01 
TH-228 B.47E-01 6.19E-01 4.BOE-01 
RA-224 B.67E-01 4.8BE-0l B.99E-02 
PB-212 7.63E-01 2.45E-01 3.76E-02 
BI-212 6.67E-01 4.34E-01 3.55E-01 
TL-20B 6.95E-01 6.10E-01 7.45E-02 

U-235 c Zl.9ZlB 83: 3:.89B 83: Zl . 3:3:B 9:1: fL<=K [.I.t::aztt;;. )e!P .3)3j 1'78 
TH-231 Not Detected --------- 2.19E+OO 
PA-231 Not Detected --------- 3.53E+OO 
TH-227 Not Detected --------- 3.63E-01 
RA-223 Not Detected --------- 1.54E-01 
RN-219 Not Detected -- .. ------ 4.13E-01 
PB-211 Not Detected -- .. ------ 9.39E-01 
TL-207 Not Detected --------- 1.6BE+01 

AM-241 Not Detected --------- 1.93E-01 
PU-239 Not Detected --------- 3.50E+02 
NP-237 i.1HI 83: Zl.9ZlB 9:!: 2.9813 91 rLet~#sh,/1~ 
PA-233 Not Detected --------- 5.94E-02 
TH-229 Not Detected -- .. ------ 2.06E-01 



[Summary Report] - Sample ID: : 80052910 

Nuclide 
Name 

AG-I08m 
AG-IIOm 
AM-243 
BA-l33 
BE-7 
CD-I09 
CD-ll5 
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 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-I03 
RU-I06 
SB-122 
SB-124 
SB-12S 
SN-ll3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-9S 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.23E-Ol 
1.49EI99 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

9.0SE-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.37E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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_29E-02 
4.96E 91 

4.91E-02 

2.11E+OO 

MDA 
(pCi/gram 

3.86E-02 
3.93E-02 
6.51E-02 
7.06E-02 
1. 21E- 01 
9.49E 81 
1.27E-Ol 
2. 72E- 02 
4.S0E-02 
1.98E-Ol 
3.05E-02 
2.S8E-02 
2.98E-02 
3.52E-02 
2.S7E-Ol 
5.10E-02 
2.3SE-02 
7.75E-02 
1.78E-Ol 
1.18E- 01 
6.87E-02 
8.7SE-02 
3.11E-02 
3.28E-02 
2.7SE-02 
2.S6E-Ol 
8.43E+00 
4.16E-02 
3.22E-02 
3.81E-Ol 
3.88E-02 
3.48E-Ol 
2.39E-Ol 
2.23E-Ol 
1.29E-Ol 
1.06E-Ol 
2.92E-02 
2.73E-Ol 
6.86E-02 
3.1SE-02 
8.02E-02 
3.62E-02 
1.S3E-Ol 
2.S9E-Ol 
1.10E+Ol 
1.94E-Ol 
2.34E-Ol 
3.02E-02 
1. OlE-Ol 
S.S6E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-27-98 4:50:39 PM . * 
************************************************************************* 

:*~!;r;;~*~r~.~fl~/Lq*~************~;;,!;~;~*~r~**#:i~f{************: 
Customer C.AAS/MAC (6134/SMO) 
Customer Sample ID 036796-001 
Lab Sample ID 80052910 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
611. 000 

3-25-98 
3-27-98 

LAB04 
'6000 / 

SOLID SAMPLE 
gram 

10:45:00 AM 
3:07:44 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1. 84E+00 
TH-234 1. 13E+OO 4.07E-01 4.S6E-01 
RA-226 1.62E+00 7.99E-01 5.83E-01 
PB-214 7.S9E-01 1.30E-01 4.53E-02 
BI-214 7.07E-01 2.S1E-01 4.22E-02 
PB-210 Not Detected --- .. ----- 9.86E+00 

TH-232 6.77E-01 3.73E-01 1.53E-01 
RA-228 6.31E-01 2.60E-01 1.47E-01 
AC-228 6.94E-01 1. 80E- 01 7.75E-02 
TH-228 6.23E-01 2.21E-01 4.S9E-01 
RA-224 6.86E-01 2.63E-01 1.76E-01 
PB·212 7.00E-01 1. 21E-01 3.65E-02 
BI-212 6.86E-01 3.31E-01 2.80E-01 
TL-208 6.SSE-01 l.S9E-01 6.29E-02 

U-23S Not Detected --------- 2.00E-01 
TH-231 Not Detected --------- 2.18E+00 
PA-231 Not Detected --------- 3.76E+00 
TH-227 Not Detected --------- 3.42E-01 
RA-223 Not Detected --------- 1.76E-01 
RN-219 Not Detected --------- 3.64E-01 
PB-211 Not Detected --------- 8.31E-01 
TL-207 Not Detected --------- 1. 31E+01 

AM-241 Not Detected --------- 2.2SE-01 
PU-239 Not Detected --------- 3.71E+02 
NP-237 Not Detected --------- 2.20E-01 
PA-233 Not Detected --------- S.67E-02 
TH-229 Not Detected -------- .. 2.07E-01 



[Summary Report) - Sample ID: : BOOS2911 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
AM-243 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-SB 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-l92 
K-40 
KR-8S 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-S7 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SN-113 
TA-182 
TA-1B3 
TC-99m 
TL-201 
XE-133 
Y-BB 
ZN-6S 
ZR-9S 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

6.S6E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.10E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

2.89E-02 

1.84E+00 

MDA 
(pCi/gram 

4.11E-02 
3.77E-02 
S.2SE-02 
S.SlE-02 
2.69E-Ol 
B.B3E-Ol 
1. 22E- 01 
2.43E-02 
4.S2E-02 
1.82E-01 
3.84E-02 
2.39E-02 
3.34E-02 
4.16E-02 
2.3SE-Ol 
4.26E-02 
2.34E-02 
7.09E-02 
1.92E-Ol 
1. OSE-Ol 
8.2SE-02 
7.7BE-02 
2.97E-02 
3.42E-02 
2.72E-02 
3.0BE-Ol 
B.41E+00 
4.3BE-02 
3.43E-02 
4.29E-Ol 
4.27E-02 
3.93E-Ol 
2.09E-Ol 
2.39E-Ol 
1.4BE-Ol 
9.3BE-02 
3.06E-02 
2.71E-Ol 
7.2SE-02 
3.12E-02 
8.71E-02 
3.77E-02 
1.6BE-Ol 
2.04E-Ol 
1.09E+Ol 
1. 7lE-Ol 
1.B4E-Ol 
3.1SE-02 
1.11E-Ol 
6.16E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-31-98 10:02:28 AM . * 
************************************************************************* 

: Analyzed by:~ JJjA -, j~/JC;}? Reviewed by: d4J5h;/18 : 
* * * * * * * * * * * * * *.~*-=£S/** * * * * * ** ** * * * * ** * ** * * * * * * * ** *;; *: ~* * * * * ** * * * * * * * * * * * 
Customer C.AAS/MAC (6134/SMO) 
Customer Sample ID 036797-001 
Lab Sample ID 80052911 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
747.000 

3-25-98 
3-27-98 

LAB 0 1 
'6000 / 

SOLID SAMPLE 
gram 

11:10:00 AM 
3:46:48 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

U-238 
TH-234 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Activity 
(pCi/gram ) 

Not Detected 
1.09E+00 
1.84E+00 
6.61E-0l 
6.44E-01 

Not Detected 

5.16E-01 
5.66E-01 
4.74E-01 
3.87E-01 
4.92E-01 
4.91E-01 
6.54E-01 
4.44E-01 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

4.17E-01 
5.46E-01 
1.35E-01 
2.67E-01 

2.64E-01 
2.1SE-01 
4.40E-01 
2.68E-01 
1.65E-01 
1.33E-01 
4.03E-01 
1.12E-01 

MDA 
(pCi/gram ) 

1.37E+00 
4.8SE-01 
5.65E-01 
4.SSE-02 
4.97E-02 
7.61E+00 

1. 36E-01 
1.58E-01 
9.09E-02 
3.66E-01 
9.84E-02 
3.S1E-02 
3.62E-01 
6.S7E-02 

2.01E-01 
2.0SE+OO 
3.42E+OO 
3.20E-01 
1.4SE-01 
4.04E-01 
9.04E-01 
1.44E+01 

Not Detected --------- 1.77E-01 
Not Detected --------- 3.40E+02 
--.t-4~. lr9i'fE3-ee~1--~1,.,... -3-3 e.JeEHel-3:1~---~1~. 8~§;:J;iE:-Q.Q~1-- ~ o.lrtU:Lv..i/ .Y!Jd ~ b I h;, 
Not Detected --------- 5.56E-02 
Not Detected --------- 1.S5E-01 



[Summary Report] - Sample ID: : 80050911 

Nuclide 
Name 

AG-108m 
AG-110m 
AM-243 
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-155 
FE-59 
GD-153 
HG-203 
I-13l 
IR-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

Not Detected --------- 4.46E-02 
Not Detected --------- 5.98E-02 
Not Detected --------- 5.01E-02 
Not Detected --------- 6.14E-02 
_N_o_t--i:D-:-e€t::re~c ... te-ede-_~--5--~-~-fT.-e--"'-1r.-'l:-___ ---.26:;..,·.~88jJ;49H~3---t°8H;:-- .liJI j)....r(f!f0) v_or- abiil 1.69B+88 5.36B 8:1: ~ ~ ~. CIQ ~, 

Not Detected --------- 1.49E-Ol 
Not Detected --------- 2.66E-02 
Not Detected --------- 4.50E-02 
Not Detected --------- 1.91E-01 
Not Detected --------- 3.73E-02 
Not Detected --------- 2.29E-02 
Not Detected --------- 3.72E-02 
Not Detected --------- 4.32E-02 
Not Detected --------- 2.65E-01 
Not Detected --------- 5.01E-02 

2.68E-01 6.01E-02 2.61E-02 
Not Detected --------- 6.84E-02 
Not Detected --------- 2.07E-01 
Not Detected --------- 1.03E-01 
Not Detected --------- 8.71E-02 
Not Detected --------- 7.49E-02 
Not Detected --------- 3.16E-02 
Not Detected --------- 3.72E-02 
Not Detected --------- 2.98E-02 

2.01E+01 3.06E+OO 2.53E-01 
Not Detected --------- 8.96E+OO 
Not Detected --------- 4.87E-02 
Not Detected --------- 3.9SE-02 
Not Detected --------- 4.62E-Ol 
Not Detected --------- 5.06E-02 
Not Detected --------- S.21E-01 
Not Detected --------- 2.33E-Ol 
Not Detected --------- 2.3SE-01 
Not Detected --------- 1.S8E-01 
Not Detected --------- 9.4SE-02 
Not Detected --------- 3.12E-02 
Not Detected --------- 3.21E-01 
Not Detected --------- 8.46E-02 
Not Detected --------- 3.S6E-02 
Not Detected --------- 8.98E-02 
Not Detected --------- 4.06E-02 
Not Detected --------- 1.69E-01 
Not-Detected --------- 1.80E-01 
Not Detected --------- 2.00E+01 
Not Detected --------- 1.44E-01 
Not Detected --------- 1.68E-01 
Not Detected --------- 3.11E-02 
Not Detected --------- 1.13E-01 
Not Detected --------- 6.24E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-27-98 8:55:44 PM * 
************************************************************************* 
* ¥:. . / * * Analyzed by: . 3,-?> Reviewed by' J,J,/tff * **************~***)*)j~********************** *'~~***************** 
Customer : C.AAS/MAC (6134/SMO) 
Customer Sample ID 036798-001 
Lab Sample ID 80052912 

Sample Description 
Sample Quantity 

MARINELLI 
712.000 

3-25-98 
3-27-98 

LAB04 
'6000 / 

SOLID SAMPLE 
gram 

J.J.:20:00 AM 
7:09:47 PM 

Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 6003 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

U-238 
TH-234 
RA-226 
PB-214 
BI-214 
PB-2J.O 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
TH-227 
RA-223 
RN-2:L9 
PB-21:L 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Activity 
(pCi/gram ) 

Not Detected 
9.32E-OJ. 
2.04E+00 
6.89E-01 
6.25E-0J. 

Not Detected 

5.22E-0J. 
5.22E-0J. 
5.44E-01 
4.69E-01 
5.52E-0J. 
5.46E-01 
4.36E-01 
4.77E-0J. 

2-sigma 
Error 

3.98E-0J. 
6.76E-01 
:L.17E- OJ. 
:L. J.5E- 01 

2.77E-0J. 
:L. 95E- OJ. 
:L. SJ.E- 01 
:L. 83E- 01 
2.24E-01 
9.46E-02 
2.S1E-01 
9.94E-02 

MDA 
(pCi/gram ) 

:L. 67E+OO 
4.00E-0J. 
5.08E-01 
4.00E-02 
3.69E-02 
8.75E+00 

:L.20E-01 
:L. J.6E - OJ. 
7.02E-02 
4.23E-0J. 
:L. 56E- 01 
3.19E-02 
2.83E-01 
4.80E-02 

-"1:1:-:.~2!:'3'3HE-&ail---3i:-:.-66r3:1,i!JB~e';"1----~l,....-88-88i:i-o.C;l..l __ /'lo;l:- t?J;:ae1.Lij§ ..# ~)31}r, g 
Not Detected --------- 1.9SE+00 
Not Detected --------- 3.3SE+00 
Not Detected --------- 2.92E-01 
Not Detected --------- J..64E-01 
Not Detected --------- 3.35E-0J. 
Not Detected --------- 7.66E-01 
Not Detected --------- J..22E+01 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.09E-01 
3.24E+02 
:L. 66E-OJ. 
S.23E-02 
:L. 87E- OJ. 



[~urnmary Report] - Sample ID: : 80052912 

Nuclide 
Name 

AG-108m 
AG-110m 
AM-243 
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 
I-131 
IR-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-S7 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-6S 
ZR-9S 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.16E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.28E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.21E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

1.37E-01 

2.78E-02 

1. 87E+00 

MDA 
(pCi/gram 

3.41E-02 
3.32E-02 
S.11E-02 
6.21E-02 
1. 48E-01 
S.63E-01 
1.17E-01 
2.41E-02 
4.21E-02 
1.B2E-01 
2.71E-02 
2.31E-02 
2.70E-02 
3.1SE-02 
2.24E-01 
4.39E-02 
1.96E-02 
6.89E-02 
1. S7E- 01 
1. 09E- 01 
6.0SE-02 
7.91E-02 
2.66E-02 
3.09E-02 
2.47E-02 
2.29E-01 
7.36E+00 
3.4SE-02 
2.80E-02 
3.73E-01 
3.46E-02 
3.84E-01 
2.09E-01 
2.01E-01 
1.39E-01 
9.71E-02 
2.67E-02 
2.47E-01 
S.84E-02 
2.71E-02 
7.20E-02 
3.23E-02 
1.35E-01 
2.44E-01 
1.50E+01 
1. 7BE-01 
2.24E-01 
2.31E-02 
9.1BE-02 
4.76E-02 



************************************************************************* 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] 
* 3-27-98 9:45:17 PM * 
************************************************************************* 

* ~ , * * Analyzed by: ' 3).3) '1g Reviewed by:1f,'3('1f. * **************~*****L************************** ~~f**************** 
Customer C.AAS/MAC (6134/SMO)~ 
Customer Sample ID 036799-009 
Lab Sample ID 80052913 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
500.000 

3-25-98 
3-27-98 

LAB 0 1 
'6000 / 

LIQUID SAMPLE 
mL 

10:20:00 AM 
8:03:30 PM 

6001 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/mL Error (pCi/mL 

------- ----------- ---------- -----------
U-238 Not Detected --------- 8.03E-Ol 
TH-234 Not Detected --------- 3.20E-Ol 
RA-226 Not Detected --------- 4.61E-Ol 
PB-214 Not Detected --------- 5.56E-02 
BI-214 Not Detected --------- 5.90E-02 
PB-210 Not Detected --------- 3.97E+00 

TH-232 Not Detected --------- 1.54E-Ol 
RA-228 Not Detected --------- 1.69E-Ol 
AC-228 Not Detected --------- 9.34E-02 
TH-228 Not Detected --------- 5.18E-0l 
RA-224 Not Detected --------- 1. 54E- 01 
PB-212 2.17E-02 2.56E-02 3.07E-02 
BI-212 Not Detected --------- 3.88E-Ol 
TL-208 Not Detected --------- 8.49E-02 

U-235 Not Detected --------- 1. 32E- 01 
TH-231 Not Detected --------- 1.58E+OO 
PA-231 Not Detected --------- 2.49E+OO 
TH-227 Not Detected --------- 1.61E-Ol 
RA-223 Not Detected --------- 8.26E-02 
RN-219 Not Detected --------- 2.96E-Ol 
PB-211 Not Detected --------- 6.41E-Ol 
TL-207 Not Detected --------- 1.06E+Ol 

AM-241 Not Detected --------- 9.19E-02 
PU-239 Not Detected --------- 2.16E+02 
NP-237 Not Detected --------- 1.38E-Ol 
PA-233 Not Detected --------- 4.51E-02 
TH-229 Not Detected --------- 1.16E-Ol 



[Summary Report) - Sample ID: : 80052913 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
BA-133 
BE-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 
KR-BS 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
y- 88 
ZN-6S 
ZR-9S 

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 Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

MDA 
(pCi/mL 

2.B3E-02 
2.5SE-02 
4.03E-02 
3.19E-02 
2.10E-Ol 
4.60E-Ol 
7.B3E-02 
1.B2E-02 
3.00E-02 
1.23E-Ol 
3.66E-02 
1. 60E- 02 
2.9SE-02 
2.BBE-02 
1. 90E- 01 
2.62E-02 
2.76E-02 
4.B5E-02 
1.27E-01 
6.76E-02 
5.03E-02 
4.B5E-02 
2.27E-02 
2.7BE-02 
2.24E-02 
4.l3E-01 
7.84E+00 
4.56E-02 
2.74E-02 
3.47E-Ol 
2.B7E-02 
4.1BE-Ol 
1.1SE-Ol 
1.6SE-Ol 
1.36E-01 
6.20E-02 
2.B3E-02 
2.3SE-Ol 
S.lBE-02 
2.53E-02 
6.74E-02 
2.79E-02 
9.15E-02 
1.09E-Ol 
1.44E+Ol 
9.B2E-02 
1.0BE-01 
3.57E-02 
6.29E-02 
4.35E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-30-98 8:01:40 AM * 
************************************************************************* 

: Analyzed by: ~ 3j3 1 I ~R Reviewed by: (J _L,/11. : 
**************~** *~~**************************~~~~************** 
Customer C.AAS/MAC (6134/SMO) 
Customer Sample ID LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 80052914 

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 
3-30-98 7:49:47 AM 

LAB 0 1 
. 600 / 604 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detected --------- 8.75E+03 
TH-234 Not Detected --------- 3.36E+03 
RA-226 Not Detected --------- 5.8SE+03 
PB-214 Not Detected --------- 7.78E+02 
BI-214 Not Detected --------- 6.96E+02 
PB-210 Not Detected --------- 7.06E+04 

TH-232 Not Detected --------- 2.29E+03 
RA-228 Not Detected --------- 3.18E+03 
AC-228 Not Detected --------- 1.94E+03 
TH-228 Not Detected --------- 1.0SE+05 
RA-224 Not Detected --------- 1.22E+03 
PB-212 Not Detected --------- 7.66E+03 
BI-212 Not Detected --------- 8.14E+04 
TL-208 Not Detected --------- 1.52E+04 

U-235 Not Detected --------- l.S6E+03 
TH-231 Not Detected --------- 2.10E+04 
PA-231 Not Detected --------- 3.3SE+04 
TH-227 Not Detected --------- 2.60E+03 
RA-223 Not Detected --------- 1.00E+26 
RN-219 Not Detected --------- 6.63E+03 
PB-211 Not Detected --------- 1.49E+04 
TL-207 Not Detected --------- 2.62E+05 

AM-241 8.37E+04 1.41E+04 1.49E+03 
PU-239 Not Detected --------- 2.S1E+06 
NP-237 Not Detected --------- 1.73E+03 
PA-233 Not Detected --------- 6.S1E+02 
TH-229 Not Detected --------- 1.39E+03 



[Summary Report] - Sample ID: : 80052914 

Nuclide 
Name 

AG-108m 
AG-llOm 
AM-243 
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-155 
FE-59 
GD-1S3 
HG-203 
I-13l 
IR-l92 
K-40 
KR-85 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-S7 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-20l 
XE-133 
Y-88 
ZN-6S 
ZR-9S 

Activity 
(pCi/Each ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3_74E+OS 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.92E+04 
Not Detected 
Not Detected 

6.88E+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 Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

2.94E+OS 

1.12E+04 

9.22E+03 

MDA 
(pCi/Each 

4.l4E+02 
3.30E+06 
4.34E+02 
7.61E+02 
7.24E+18 
2.S3E+OS 
1.OOE+26 
1.72E+08 
1.OOE+26 
1.OSE+06 
1.64E+13 
1. 82E+05 
1.24E+14 
S.06E+02 
1. OOE+26 
4.l4E+03 
3.09E+02 
8.06E+02 
3.34E+03 
2.33E+03 
2.00E+21 
1. 32E+06 
9.31E+19 
1.OOE+26 
3.27E+13 
1. 83E+03 
1.33E+05 
1.00E+26 
1.71E+05 
1.00E+26 
1.80E+03 
1.OOE+26 
1.00E+26 
1. 00E+26 
1. 00E+26 
7.02E+02 
1. OOE+26 
S.31E+OS 
1.00E+26 
1.16E+16 
8.47E+03 
S.80E+09 
1.80E+l0 
1.00E+26 
1.00E+26 
1.OOE+26 
1.OOE+26 
8.S3E+09 
2.33E+06 
3.68E+1S 



************************************************************************** 
* 
* 
* 

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 

3-30-98 8:02:18 AM 
C:\GENIEPC\CAMFILES\LCSl.QAF 
GLS 
80052914 

1. 00 Each 
11-01-90 12:00:00 PM 

3-30-98 7:49:47 AM 
600 seconds . 
604 seconds 

Parameter Mean IS Error New Value < LU : SD : UD : BS > 

AM-241 Activity 8.634E-02 1.938E-03 

CS-137 Activity 6.S23E-02 1.00SE-03 

CO-60 Activity 7.S49E-02 2.699E-03 

Flags Key: LU Boundary Test 
SD Sample Driven N-Sigma Test 
UD User Driven N-Sigma Test 
BS = Measurement Bias Test 

Reviewed by: 

S.369E-02 < 

6.S77E-02 < 

7.SS1E-02 < 

(Ab 
(In 
(In 
(In 

Above , 
Investigate, 
Investigate, 
Investigate, 

Be 
Ac 
Ac 
Ac 

> 

> 

> 

Below ) 
Action) 
Action) 
Action) 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 3-30-98 8:15:40 AM * 
************************************************************************* 

* ~' 'i1J * * Analyzed by: <-.:3 Reviewed by: ' . -;;;, q- * 
************** * *****);J)*1~********************~~* *~*************** 
Customer C.AAS/MAC (6134/SMO) 
Customer Sample ID LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 80052915 

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 
3-30-98 8:03:46 AM 

LAB 04 
. 600 / 606 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each ) Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1. 53E+04 
TH-234 Not Detected --------- 3.33E+03 
RA-226 Not Detected --------- 5.24E+03 
PB-214 Not Detected --------- 6.41E+02 
BI-214 Not Detected --------- 5.86E+02 
PB-210 Not Detected --------- 8.38E+04 

TH-232 Not Detected --------- 2.08E+03 
RA-228 Not Detected --------- 2.49E+03 
AC-228 Not Detected --------- 1. 48E+03 
TH-228 Not Detected --------- 9.24E+04 
RA-224 Not Detected --------- 3.23E+03 
PB-212 Not Detected --------- 6.60E+03 
BI-212 Not Detected --------- 6.03E+04 
TL-20B Not Detected --------- 1.27E+04 

U-235 Not Detected --------- 1.38E+03 
TH-231 Not Detected --------- 1.83E+04 
PA-231 Not Detected --------- 3.0BE+04 
TH-227 Not Detected --------- 2.23E+03 
RA-223 Not Detected --------- 1. OOE+26 
RN-219 Not Detected --------- 5.34E+03 
PB-211 Not Detected --------- 1.20E+04 
TL-207 Not Detected --------- 2.07E+05 

AM-241 8.82E+04 1.48E+04 1.37E+03 
PU-239 Not Detected --------- 2.3BE+06 
NP-237 Not Detected --------- 1.66E+03 
PA-233 Not Detected --------- 5.B5E+02 
TH-229 Not Detected --------- 1.34E+03 



[Summary Report] - Sample 1D: : 80052915 

Nuclide 
Name 

AG-108rn 
AG-110rn 
AM-243 
BA-l33 
BE-7 
CD-109 
CD-1l5 
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 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
N1-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-182 
TA-183 
TC-99rn 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/Each ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.91E+05 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.04E+04 
Not Detected 
Not Detected 

7.23E+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 Detected 
Not Detected 
Not" Detected 
Not Detected 
Not Detected 
Not Detected 
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 

1. 39E+05 

1.09E+04 

9.60E+03 

MDA 
(pCi/Each 

3.04E+02 
2.88E+06 
4.23E+02 
6.57E+02 
S.92E+18 
1.83E+05 
1. OOE+26 
1. 58E+08 
1. OOE+26 
9.67E+05 
1.23E+13 
1.7SE+05 
9.S8E+13 
3.65E+02 
1.00E+26 
3.32E+03 
2.40E+02 
7.76E+02 
2.46E+03 
2.26E+03 
1.49E+21 
1.2SE+06 
8.06E+19 
1. OOE+26 
2.90E+13 
1.S9E+03 
1. 08E+OS 
1.00E+26 
1. 33E+OS 
1.00E+26 
1. 40E+03 
1.00E+26 
1. OOE+26 
1.00E+26 
1. OOE+26 
6.81E+02 
1. OOE+26 
4.46E+OS 
1.00E+26 
9.21E+1S 
6.6SE+03 
4.89E+09 
1. 30E+10 
1.00E+26 
1. OOE+26 
1.00E+26 
1. OOE+26 
6.93E+09 
1.78E+06 
2.78E+15 



************************************************************************** 
* 
* 
* 

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 

3-30-98 8:16:19 AM 
C:\GENIEPC\CAMFILES\LCS4.QAF 
GLS 
80052915 

1. 00 
11-01-90 
3-30-98 

600 
·606 

Each 
12:00:00 
8:03:46 

seconds 
seconds 

PM 
AM 

Parameter Mean lS Error New Value < LU : SD : UD : BS > 

AM-241 Activity 8.747E-02 1. 503E- 03 8.825E-02 < > 

CS-137 Activity 7.086E-02 1. 812E- 03 7.229E-02 < > 

CO-60 Activity 7.940E-02 2.248E-03 8.066E-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 Action) 
BS Measurement Bias Test (In Investigate, Ac Action) 

Reviewed by: ~ 0L3l J~~ , 
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************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 4-03-98 8:07:57 AM * 

=***************9***********i****-*******************i!****~J~*****************: 
* Analyzed by: iJ r /9,. Reviewed by: - Iff~ 11 * 
****************** *****4 '1******************** **** ***************** 
Customer : C.AAS/D.BISWELL (6134/SMO ) 
Customer Sample : 036800-101 
Lab Sample ID 80058001 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
817.000 

4-01-98 
4-02-98 

LAB 0 2 
'6000 / 

SOLID SAMPLE 
gram 

10:40:00 AM 
11:33:59 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 2.95E+00 
TH-234 1.17E+00 7.28E-01 6.16E-01 
RA-226 L 05E+00 4.66E-01 4.28E-01 
PB-214 4.40E-01 9.06E-02 4.24E-02 
BI-214 4.02E-01 8.62E-02 4.12E-02 
PB-210 Not Detected --------- 3.02E+01 

TH-232 6.62E-01 3.S3E-01 L29E-01 
RA-228 6.87E-01 3.10E-01 L47E-01 
AC-228 6.88E-01 L 53E- 01 7.97E-02 
TH-228 4.70E-01 1. 9lE- 01 4.49E-01 
RA-224 7.03E-01 2.63E-01 6.13E-02 
PB-212 6.12E-01 L16E-Ol 3.60E-02 
BI-212 6.51E-01 3.25E-01 2.78E-01 
TL-208 S.92E-01 L32E-01 5.83E-02 

U-235 Not Detected --------- 2.15E-01 
TH-231 Not Detected ----- - --- 2.02E+00 
PA-231 Not Detected --------- 3.45E+00 
TH-227 Not Detected --------- 2.97E-01 
RA-223 Not Detected --------- L 91E- 01 
RN-219 Not Detected --------- 3.26E-01 
PB-211 Not Detected --------- 7.47E-01 
TL-207 Not Detected --------- L21E+01 

AM-241 Not Detected --------- 4.31E-Ol 
PU-239 Not Detected --------- 3.93E+02 
NP-237 Not Detected --------- 3.10E-01 
PA-233 Not Detected --------- 5.16E-02 
TH-229 Not Detected --------- 2.28E-Ol 



[Summary Report] - Sample ID: : BOOSB001 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

AG-10Bm Not Detected --------- 3.SBE-02 
AG-110m Not Detected --------- 2.71E-02 
AM-243 Not Detected --------- B.07E-02 
BA-133 Not Detected - - - - - - - - - 5. 29E- 02 r ' 

~~=i09 _____ N_o_t~~~~~~~~~~~;~~~~~ ___ -~~~:~~~~~E~~~8~8---------~:6~~~g6~~of~<~ 
CD-11S Not Detected --------- 9.13E-02 
CE-139 Not Detected --------- 2.64E-02 
CE-141 Not Detected --------- 4.72E-02 
CE-144 Not Detected --------- 2.16E-01 
CO-56 Not Detected --------- 3.21E-02 
CO-57 Not Detected --------- 2.66E-02 
CO-58 Not Detected --------- 2.99E-02 
CO-60 Not Detected --------- 3.3SE-02 
CR-S1 Not Detected --------- 2.0BE-01 
CS-134 Not Detected --------- 3.85E-02 
CS-137 Not Detected --------- 2.91E-02 
EU-152 Not Detected --------- 8.01E-02 
EU-1S4 Not Detected --------- 1.65E-01 
EU-1S5 Not Detected --------- 1.30E-01 
FE-59 Not Detected --------- 6.69E-02 
GD-1S3 Not Detected --------- 9.3BE-02 
HG-203 Not Detected --------- 2.BSE-02 
I-131 Not Detected ----- -- -- 2.B3E-02 
IR-192 Not Detected --------- 2.4SE-02 
K-40 1.77E+01 2.S5E+00 2.40E-01 
KR-BS Not Detected --------- 7.40E+00 
MN-S2 Not Detected --------- 2.9BE-02 
MN-S4 Not Detected --------- 2.99E-02 
MO-99 Not Detected --------- 3.02E-01 
NA-22 Not Detected --------- 3.7BE-02 
NA-24 Not Detected --------- 1.S8E-01 
NB-9S Not Detected --------- 1.B5E-01 
ND-147 Not Detected --------- 1.93E-01 
NI-S7 Not Detected --------- 7.92E-02 
NP-239 Not Detected --------- 1.lBE-01 
RU-103 Not Detected --------- 2.43E-02 
RU-106 Not Detected --------- 2.64E-Ol 
SB-122 Not Detected --------- 5.14E-02 
SB-124 Not Detected --------- 2.66E-02 
SB-12S Not Detected - -------- 6.7BE-02 
SN-113 Not Detected --------- 3.28E-02 
TA-1B2 Not Detected --------- 1.28E-01 
TA-1B3 Not Detected --------- 4.57E-Ol 
TC-99m Not Detected --------- 1.99E+OO 
TL-201 Not Detected --------- 2.30E-Ol 
XE-133 Not Detected --------- 2.11E-01 
Y-88 Not Detected --------- 2.13E-02 
ZN-65 Not Detected --------- B.73E-02 
ZR-9S Not Detected --------- S.2SE-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 4-02-98 6:17:29 PM * 
************************************************************************* 

:*~~;r;;~*~r!*9** *****~~;i~f~***~;~!;~;~*~r!*~*1~/************: 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample : 036801-101 
Lab Sample ID 80058002 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
845.000 

4-01-98 
4-02-98 

lJ1.B02 
6000 / 

SOLID SAMPLE 
gram 

10:50:00 AM 
4:34:29 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ----------- ---------- -----------
U-238 Not Detected --------- 3.02E+00 
TH-234 8.18E-Ol 3.36E-Ol 4.85E-Ol 
RA-226 9.37E-Ol 3.05E-Ol 4.85E-Ol 
PB-214 4.79E-Ol 9.14E-02 4.21E-02 
BI-214 4.45E-Ol 2.30E-Ol 4.42E-02 
PB-210 Not Detected --------- 3.17E+Ol 

TH-232 6:30E-Ol 3.08E-Ol 1.34E-Ol 
RA-228 7.76E-Ol 2.63E-Ol 1.41E-Ol 
AC-228 7.70E-Ol 2.09E-Ol 8.50E-02 
TH-228 6.65E-Ol 2.16E-Ol 4.11E-Ol 
RA-224 7.35E-Ol 2.33E-Ol 6.51E-02 
PB-212 7.13E-Ol 6.09E-Ol 3. 72E- 02 
BI-212 7.78E-Ol 2.90E-Ol 2.77E-Ol 
TL-208 6.24E-Ol 3.86E-Ol 6.54E-02 

U-235 Not Detected --------- 2.18E-Ol 
TH-231 Not Detected --------- 2.10E+OO 
PA-231 Not Detected --------- 3.57E+OO 
TH-227 Not Detected --------- 3.14E-Ol 
RA-223 Not Detected --------- 1.95E-Ol 
RN-219 Not Detected --------- 3.46E-Ol 
PB-211 Not Detected --------- 7.74E-Ol 
TL-207 Not Detected --------- 1.30E+Ol 

AM-241 Not Detected --------- 4.40E-Ol 
PU-239 Not Detected --------- 4.01E+02 ;p .;{i"At;,P h NP-237 1. 239E 91 1. 69E 91 2.47E-Ol,v.PII i" (" I 

PA-233 Not Detected --------- 5.28E-02 J / TH-229 Not Detected --------- 2.31E-Ol ~ ) ~;1 



[8ummary Report] - 8ample ID: : 80058002 

Nuclide 
Name 

AG-108m 
AG-110m 
AM-243 
BA-l33 
BE-7 
CD-109 
CD-115 
CE-l39 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
C8 -134 
C8-l37 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
8B-122 
8B-124 
8B-125 
8N-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.23E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

3.1SE+OO 

MDA 
(pCi/gram 

3.74E-02 
2.90E-02 
9.82E-02 
5.47E-02 
2.26E-01 
8.39E-01 
8.52E-02 
2.69E-02 
4.83E-02 
2.23E-01 
3.49E-02 
2.80E-02 
3.08E-02 
3.24E-02 
2.18E-01 
3.97E-02 
3.09E-02 
8.43E-02 
1. 74E-01 
1.35E-01 
6.99E-02 
9.66E-02 
2.S4E-02 
2.S8E-02 
2.51E-02 
2.28E-01 
7.62E+OO 
3.06E-02 
1.37E-02 
2.96E-01 
4.32E-02 
1.22E-01 
1.84E-01 
1.91E-01 
4.51E-02 
1.21E-01 
2.5SE-02 
2.69E-01 
5.07E-02 
2.78E-02 
7.32E-02 
3.30E-02 
1. 39E- 01 
4.42E-01 
8.86E-01 
2.22E-01 
1.94E-01 
2.41E-02 
9.25E-02 
5.25E-02 



~ . ! ' . ,. 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 4-02-98 8:02:38 PM * 
************************************************************************* 

:*~~;r~;~*~r;**9** ****YJJI!,*****~;,:!;,,:;~*~r;***~~b,jqt*********: 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample I : 036802-101 
Lab Sample ID 80058003 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
887.000 

4-01-98 
4-02-98 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 

10:05:00 AM 
6:19:38 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ----------- ------ - --- ----- - -----
U-238 3.65E+00 3.99E+00 2.20E+00 
TH-234 2.53E+00 6.44E-01 5.17E-01 
RA-226 1.64E+00 6.81E-01 4.49E-01 
PB-214 4.06E-01 7.85E-01 3.70E-02 
BI-214 3.76E-01 8.23E-02 3.92E-02 
PB-210 Not Detected --------- 3.01E+01 

TH-232 6.09E-01 2.94E-01 1 . 15E-01 
RA-228 7.23E-01 2.24E-01 1. 41E- 01 
AC - 228 6.98E-01 1.89E-01 7.84E-02 
TH-228 6.44E-01 2.20E-01 4.11E-01 
RA-224 6.61E-01 1. 96E- 01 6.94E-02 
PB-212 6 . 89E-01 1.17E-01 3.50E-02 
BI-212 8.23E-01 3.95E-01 2.72E-01 
TL-208 5.81E-01 2.13E-01 5.88E-02 

U-235 :I:.z6f3 9:1: :1:.8313 9:1: z • Uf3 9:1: Ifcr~ Ar,;-/4/'lg 
TH-231 Not Detected ------- - - 1.94E+00 
PA-231 Not Detected --------- 3 . 28E+00 
TH-227 Not Detected --- - ----- 2.93E-01 
RA-223 Not Detected --------- 1. 89E- 01 
RN-219 Not Detected --------- 3.16E-01 
PB-211 Not Detected - ... _------ 7.25E-01 
TL-207 Not Detected - - ------- 1.17E+01 

AM-241 Not Detected ... _- - ----- 4.19E-01 
PU-239 Not Detected --------- 3.87E+02 
NP-237 Not Detected --------- 2.53E-01 
PA-233 Not Detected - - ------- 4.89E-02 
TH-229 Not Detected -------- .. 2.31E-01 



[Summary Report] - Sample ID: : 80058003 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2 - sigrna 
Error 

MDA 
(pCi/gram 

AG-108m Not Detected ----- - --- 3.48E-02 
AG-110m Not Detected --------- 2.63E-02 

~=fg ~~~ g:~:~~:~ ========= ~:g~~=g~ ." /J 
BE-7 Not Detected --------- 2.17E-01 .f ,~t ~ ~ 
CD -1 0 9 ----....;:1~.~8~ZlHB;.,I~8~81_-.....,;3h.,.f9~ZlH'iE~88:1,....---- 8 . 59 E - 01 JJ ~ d' J( ~ U- . II~ {' 
CD-115 Not Detected --------- 8.34E-02 ~ 1 p 

CE-139 Not Detected -- - --- - -- 2.53E-02 
CE-141 Not Detected --------- 4 . 70E-02 
CE-144 Not Detected ---- - ---- 2.12E-01 
CO-56 Not Detected -------- - 3 . 05E-02 
CO-57 Not Detected --------- 2.59E-02 
CO-58 Not Detected --------- 2.72E-02 
CO-60 Not Detected --------- 3.16E-02 
CR-51 Not Detected --------- 2.06E-01 
CS-134 Not Detected --------- 3.66E-02 
CS-137 Not Detected -------- - 2.81E-02 
EU - 152 Not Detected --------- 7 . 78E - 02 
EU-154 Not Detected - -------- 1.60E-01 
EU-155 Not Detected --------- 1.29E-01 
FE-59 Not Detected ------ - -- 6.60E-02 
GD-153 Not Detected --------- 9.67E-02 
HG-203 Not Detected --------- 2.73E-02 
I-131 Not Detected --- -- ---- 2.81E - 02 
IR-192 Not Detected --------- 2.36E - 02 
K-40 2.01E+01 2 . 90E+00 2.28E-01 
KR-85 Not Detected --------- 7.14E+00 
MN-52 Not Detected - -------- 3.10E-02 
MN-54 Not Detected --------- 1.40E-02 
MO-99 Not Detected --------- 3.02E-01 
NA-22 Not Detected --------- 3.82E-02 
NA - 24 Not Detected --------- 1.32E-01 
NB-95 Not Detected --------- 1.75E-01 
ND-147 Not Detected --------- 1.84E-01 
NI-57 Not Detected --------- 4.62E-02 
NP-239 Not Detected --------- 1 . 16E-01 
RU-103 Not Detected --------- 2 . 56E-02 
RU-106 Not Detected --------- 2.57E-01 
SB-122 Not Detected --------- 4 . 81E-02 
SB-124 Not Detected --------- 2.61E-02 
SB-125 Not Detected - -------- 6.65E-02 
SN-113 Not Detected --------- 3.21E-02 
TA-182 Not Detected --------- 1.26E-Ol 
TA-183 Not Detected --------- 4.39E-01 
TC-99m Not Detected --------- 1.14E+OO 
TL-201 Not Detected -- - ------ 2.20E-Ol 
XE-133 Not Detected --------- 2.00E-01 
Y-88 Not Detected --------- 2.21E-02 
ZN-65 Not Detected --------- 8.72E-02 
ZR-95 Not Detected --------- 4.93E - 02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 4-02-98 9:47:47 PM * 

:*::::::::*:::**::;?::*********:;i;*i;;*****::::::::*:::#-:***:~~l:*************: 
***************** ******/~*I;******************* ~~************** 
Customer : C.AAS/D.BISWELL (6134/SMO 
Customer Sample ID 036803-101 
Lab Sample ID 80058004 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
843.000 

4-01-98 
4-02-98 
~02 

6000 / 

SOLID SAMPLE 
gram 

10:15:00 AM 
8:04:51 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected ----- .. --- 3.02E+OO 
TH-234 1.26E+OO 4.51E-01 5 AOE-01 
RA-226 Not Detected --------- 4.84E-01 
PB-214 5.21E-01 1.08E-01 4.24E-02 
BI-214 4.73E-01 2.S7E-01 4.00E-02 
PB-210 Not Detected --------- 3.19E+01 

TH-232 7.19E-01 S.03E-01 1.23E-01 
RA-228 7.13E-01 4.49E-01 1AOE-0l 
AC-228 7.68E-01 1.70E-01 7.90E-02 
TH-228 6.14E-01 2.17E-01 4.44E-01 
"RA-224 8.27E-01 2.37E-01 6.11E-02 
PB-212 7.28E-01 1.20E-01 3.70E-02 
BI-212 7.73E-01 4.40E-01 2.87E-01 
TL-208 6.44E-01 6.06E-01 6.15E-02 

U-235 Not Detected --------- 2.26E-01 
TH-231 Not Detected --------- 2.09E+00 
PA-231 Not Detected --------- 3.46E+00 
TH-227 Not Detected --------- 3.18E-01 
RA-223 Not Detected --------- 1. 94E- 01 
RN-219 Not Detected --------- 3 AOE-Ol 
PB-211 Not Detected --------- 7.68E-01 
TL-207 Not Detected --------- 1.29E+01 

AM-241 Not Detected --------- 4.30E-01 
PU-239 Not Detected --------- 4.1.5E+02 
NP-237 Not Detected --------- 2.46E-01 
PA-233 Not Detected --------- 5.28E-02 
TH-229 Not Detected --------- 2.36E-01 



[Summary Report] - Sample ID: : 80058004 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

AG-108m Not Detected --------- 3.66E-02 
AG-110m Not Detected --------- 2.85E-02 
AM-243 Not Detected --------- 8.50E-02 
BA-133 Not Detected --------- 5.55E-02 
BE-7 Not Detected --------- 2 . 26E-Ol 
CD-109 Not Detected --------- 8.34E-01 
CD-115 Not Detected --------- 9.32E-02 
CE-139 Not Detected --------- 2.71E-02 
CE-141 Not Detected --------- 5.00E-02 
CE-144 Not Detected --------- 2.26E-01 
CO-56 Not Detected --------- 3.23E-02 
CO-57 Not Detected --------- 2.86E-02 
CO-58 Not Detected --------- 3.01E-02 
CO-60 Not Detected --------- 3.31E-02 
CR-51 Not Detected --------- 2.14E-01 
CS-134 Not Detected --------- 3.98E-02 
CS-137 ,Not Detected --------- 2.98E-02 
EU-152 Not Detected --------- 8.59E-02 7 ('~ 
EU-154 Not Detected --------- 1.69E-01 .. /1 ~~ 
EU -155 ----~6;.,.,.,,2~B~EI_+I_eB_e8--..... 9~. 65-<6;.iEH8j,31,-. ----9 . 2 9E - 02 tlf-;;1 e{MU tv '-/,!J!r r 
FE-59 Not Detected _________ 6.89E-02 I 

GD-153 Not Detected --------- 9.86E-02 
HG-203 Not Detected --------- 2.89E-02 
1-131 Not Detected --------- 2.89E-02 
IR-192 Not Detected --------- 2.51E-02 
K-40 2.09E+Ol 3.01E+00 2.35E-Ol 
KR-85 Not Detected --------- 7.53E+00 
MN-52 Not Detected --------- 3.24E-02 
MN-54 Not Detected --------- 3.29E-02 
MO-99 Not Detected --------- 3.21E-Ol 
NA-22 Not Detected --------- 3.94E-02 j ~-IA 
NA-24 Not Detected - - - - - - - - - 1. 38E-01 , -,- 1_ "; I~ 1/ 
NB-95 5.86E 82 3.1BE 82 7.18E-02,u ...... ~(U/f.~ y J ,'( 
ND-147 Not Detected --------- 1.97E-Ol -
NI-57 Not Detected --------- 4.49E-02 
NP-239 Not Detected --------- 1.24E-Ol 
RU-103 Not Detected --------- 2.62E-02 
RU-106 Not Detected --------- 2.55E-Ol 
SB-122 Not Detected --------- 4.99E-02 
SB-124 Not Detected --------- 2.65E-02 
SB-125 Not Detected --------- 7.07E-02 
SN-113 Not Detected --------- 3.36E-02 
TA-182 Not Detected --------- 1.32E-Ol 
TA-183 Not Detected --------- 4.44E-01 
TC-99m Not Detected --------- 1.44E+OO 
TL-201 Not Detected --------- 2.32E-Ol 
XE-133 Not Detected --------- 2.05E-Ol 
Y-88 Not Detected --------- 2.22E-02 
ZN-65 Not Detected --------- 9.09E-02 
ZR-95 Not Detected --------- S.21E-02 



************************************************************************* * Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 4-03-98 8:27:08 AM * 

:*::::::::*:::*?-***********;*i;j;;*****::::::::*:::*~~;[1~**************: 
**************** *******~*v* ,*******************~~*~~j**************** 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample ID : 036804-109 
Lab Sample ID 80058005 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
500.000 

4-01-98 
4-02-98 
~02 

6000 / 

LIQUID SAMPLE 
mL 
9:45:00 AM 
9:49:58 PM 

6001 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/mL Error (pCi/mL 

------- ----------- ---------- -----------
U-238 Not Detected --------- 1.77E+00 
TH-234 Not Detected --------- 4.15E-01 
RA-226 Not Detected --------- 4.84E-01 
PB-214 Not Detected --------- 4.70E-02 
BI-214 Not Detected --------- 5.52E-02 
PB-210 Not Detected ----- ... _-- 1.54E+01 

TH-232 Not Detected --------- 1.49E-01 
RA-228 Not Detected --------- 1. 46E- 01 
AC-228 Not Detected --------- 8.50E-02 
TH-228 Not Detected --------- 4.77E-01 
RA-224 Not Detected --------- 1.11E-01 
PB-212 Not Detected --------- 3.71E-02 
BI-212 Not Detected --------- 3.02E-01 
TL-208 Not Detected ------- - - 7.10E-02 

U-235 Not Detected --------- 1.57E-01 
TH-231 Not Detected --------- 1.58E+00 
PA-231 Not Detected --- - ----- 2.79E+00 
TH-227 Not Detected --------- 1.38E-01 
RA-223 Not Detected --------- 1.09E-01 
RN-219 Not Detected --------- 2.70E-01 
PB-211 Not Detected -------- - 6.32E-01 
TL-207 Not Detected --------- 9.87E+00 

AM-241 Not Detected --------- 2.56E-01 
PU-239 Not Detected --------- 2.76E+02 
NP-237 Not Detected --------- 1.84E-01 
PA-233 Not Detected --------- 4.19E-02 
TH-229 Not Detected --------- 1. 45E- 01 



[Summary Report] - Sample ID: : 8005B005 

Nuclide 
Name 

AG-108rn 
AG-110rn 
AM - 243 
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 
I-l31 
IR-192 
K-40 
KR-85 
MN- 52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI - 57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
TA-182 
TA-1B3 
TC-99rn 
TL-201 
XE - 133 
Y-B8 
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 
Not Detected 
Not Detected 

2-sigrna 
Error 

MDA 
(pCi/rnL 

2.44E-02 
2.27E-02 
5 . 92E - 02 
3.01E-02 
1.86E - 01 
5.99E-01 
5 . 95E-02 
1.88E-02 
3.50E-02 
1. 55E- 01 
3.31E-02 
1.90E-02 
2.21E - 02 
2 . B3E-02 
1. 75E-01 
2.54E-02 
2.33E-02 
5.72E-02 
1. llE-01 
9 . 11E-02 
4.20E-02 
6.01E-02 
2.13E - 02 
2 . 30E-02 
1.97E-02 
3.35E-01 
7.30E+00 
2.92E-02 
2.27E-02 
2.43E-01 
2.46E-02 
1.39E-01 
B.52E-02 
1.59E-01 
6.29E-02 
B.01E-02 
2.21E-02 
2.29E-01 
4.17E - 02 
2.51E-02 
6.08E-02 
2.75E-02 
7.15E-02 
2.71E-01 
1. 40E+OO 
1.33E-01 
1.16E-01 
2.68E-02 
4.89E-02 
3.69E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 4-03-98 7:33:12 AM * 
************************************************************************* 

:*~~;r;;~*~r~*:;j1**~***V;,(l~j(*****~;~!;!;~*~r~~*~~lqf**** **********: 
Customer : C.AAS/D.BISWELL (6134/SMO) 
Customer Sample D : LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 800S8006 

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 
4-03-98 7:21:08 AM 

L.;B02 
600 / 60S seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each ) Error (pCi/Each 

------- ----------- - --------- -----------
U-238 Not Detected --------- 2 . 10E+04 
TH-234 Not Detected --------- 4.72E+03 
RA-226 Not Detected --- - ----- 6.19E+03 
PB-214 Not Detected -- - ------ 7.11E+02 
BI-214 Not Detected --------- 6.30E+02 
PB-210 Not Detected --------- 2.6SE+OS 

TH-232 Not Detected --------- 2.30E+03 
RA-228 Not Detected -- - ------ 2.64E+03 
AC-228 Not Detected -- - ------ 1.SSE+03 
TH-228 Not Detected --------- 1.04E+OS 
RA-224 Not Detected --------- 3.04E+03 
PB-212 Not Detected - - ------- 7.31E+03 
BI-212 Not Detected --------- 6.64E+04 
TL-208 Not Detected --------- 1.40E+04 

U-23S Not Detected --- - ----- 1.82E+03 
TH-231 Not Detected - -------- 2.11E+04 
PA-231 Not Detected --------- 3.66E+04 
TH-227 Not Detected --------- 2.49E+03 
RA-223 Not Detected --------- 1.00E+26 
RN-219 Not Detected --------- S.71E+03 
PB-211 Not Detected ------ - -- 1.29E+04 
TL-207 Not Detected --------- 2.19E+OS 

AM-241 8.37E+04 1.S0E+04 3.27E+03 
PU-239 Not Detected --------- 3.2SE+06 
NP-237 Not Detected --- - ----- 2.34E+03 
PA-233 Not Detected --------- 6.30E+02 
TH-229 Not Detected --------- 1. 78E+03 



[Summary Report] - Sample ID: : 80058006 

Nuclide 
Name 

AG- 1 08m 
AG-llOm 
AM-243 
BA-133 
BE - 7 
CD-109 
CD-1l5 
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 
KR - 85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB - 124 
SB-125 
SN- 1l3 
TA- 182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR- 95 

Activity 
(pCi/Each ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2 . 30E+05 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.03E+04 
Not Detected 
Not Detected 

7.14E+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 Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

2.26E+05 

1.09E+04 

9.51E+03 

MDA 
(pCi /Each 

3 . 40E+02 
3.07E+06 
7.22E+02 
7.35E+02 
7.22E+18 
3 . 25E+05 
1. 00E+26 
2.00E+08 
1.00E+26 
1. 32E+06 
1. 40E+13 
2.25E+05 
1.13E+14 
4.14E+02 
1 . 00E+26 
3.59E+03 
2.79E+02 
9.90E+02 
2 . 72E+03 
3 . 13E+03 
1. 77E+21 
1. 71E+06 
9.62E+19 
1.00E+26 
3.28E+13 
1. 68E+03 
1.18E+05 
1.00E+26 
1.48E+05 
1.00E+26 
1. 46E+03 
1.00E+26 
1.00E+26 
1 . 00E+26 
1. 00E+26 
9.35E+02 
1. 00E+26 
5.10E+05 
1.00E+26 
1.06E+16 
7.36E+03 
5.49E+09 
1.46E+10 
1.00E+26 
1.00E+26 
1. 00E+26 
1.00E+26 
7.32E+09 
2.00E+06 
2.96E+15 



************************************************************************** 
* 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 

4 - 03-98 7:33:53 AM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
KIC 
80058006 

1. 00 Each 
11-01--90 1-2:00:00 PM 

4-03-98 7:21-:08 AM 
600 seconds 
605 seconds 

Parameter Mean lS Error New Value < LU : SD : UD : BS > 

AM-241 Activity 8.358E-02 4.282E-03 8.375E-02 < 

CS-137 Activity 7.010E-02 1.926E-03 7.141E-02 < 

CO-60 Activity 7.791E-02 2.162E-03 8.145E-02 < 

Flags Key: 

Reviewed by: 

LU = Boundary Test (Ab 
SD Sample Driven N-Sigma Test (In 
UD User Driven N-Sigma Test (In 
BS Measurement Bias Test (In 

Above , Be 
Investigate, Ac 
Investigate, Ac 
Investigate, Ac 

> 

> 

> 

Below ) 
Action) 
Action) 
Action) 





ANNEX8-C 
Data Validation Results 



INFORMATION ONLY 

P.roject Leader A8 l U-:>tlIlt.£TI 

DOCUMENTATION COMPLETENESS CHECI(LlST 
(DATA VERIFICATIONIVALIDATION LEVEL 1 - DV1) 

Project Name ('£tJC /!O~,r,:£ zc:s;r /lRf.B 

AR/COC No. _ ..... 12 .... WuG-"''J.'-'7c.-____ _ Analytical Lab ~-.£"d..+-:~=-cL..=------------
In Ille lables below, mark any information IIlal is missing or incorrect and give an explanation. 

, 
1 0 Analysis Request and Chain of Custody Record 

Line , Complete? 
No. lIem Yes No If no, explain 

1.1 All items on COC complete - data entry clerk initialed and dated V 
1.2 Container type(s) correct for analyses requested r/ 
1.3 Sample volume adequate for # and types of analyses requested ./ 
1.4 Preservative correct for analyses requested v 
1.5 Custody records continuous and complete V 
1.6 Lab sample number{s) provided ./ 
1.7 Condition upon receipt information provided ,/ 
1.8 Tritium Screen data provided (Rad labs) ./ O~/hl.<.E2J RY fiL?(" bt:,/~~ 

2 0 Analytical Laboratory Report 

Line Complete? 
No. lIem Yes No If no, explain 

2.1 Data reviewed, signature V 
2.2 Date samples received V 
2.3 Method reference number(s) complete and correct V 
2.4 Quality control data provided (MB, LCS, LCD, Detection Limit) /' 
2.5 Matrix spike/matrix spike duplicate data provlded(if requested) / 
2.6 Narrative erovided V 
2.7 TAT met v'. f-

2.8 Hold limes met i/ 
2.9 All requested result data provided ./ 

Based on the review, this data package is complete 

1·03 
I. I 

Allac/ulIenl A 
November 1995 

f}ft'-<j) //- f~'i 

Case No. Ei: rq,.2X,IA12 

SDG No. qZa?t?Od" 

Resolved? 
Yes No 

Resolved? 
Yes No 

If no, provide: correction request tracking # 

Reviewed by: ,~---
and date correction request was submitted: ______ _ 

Date: ~A 7 Closed by: _____________ _ Dale: ------



'. 
?;, 1:3:;/ 17 
J~ly I;;~ 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIF!CAT10NNALIDATION LEVEL 2-DV2) 

?roi~ct Name C::~,.,t da,y.:;-tt! -Eft &,1« . & III 
Case Nurr-.ber UJ'Y- ZOe, (.40 

Sampie Nu;r±)ers OrZS'2.:s; <2rzS'z~ /21Z5'Z.r~ <21 z:53c# 

A?JCOC N0.6G€ 12.1 Analytical laboratory ;/.,£L 
A?JCOC No. Analytical laboratory 

APJCOC No. Analytical laboratory 

APJCOC No. Analytical laboratory 

10 =V'lUATION - .... 

Page 1 01 5 

SDG No. Cf"70,2&07 

SOG No. 

SDG No. 

SDG No. 

Ilem I Yes I No I If no, Sam;lle ID NoJf:;ac;tion(s) and Analysis 

1 ) Sam;;le volume, =::mlainer, and: .. " 

;/ pres-e!'\lC.tion orre=:? 

.' 

2) H:!::::;g time~ mat for all 
scm;Jl;;s? , ., ' y ", p. : I-.... " ., 
, - . . ' ~, . 

. '. . . 

I ,,' "";~'" ,,,;. ""~,; ... to': "'I 1 .1-I r.:c.r~;:: a"d m~~';::o~c:,sPJi!cll'c ' ' 
I ri:::..:r:,c~'::HS? I' '. ,". ' " 

.. .... '. . . , 

I 

~) C~a:-::itatjon li::"ln met for all 

1 I sc:,:,,;~:.as? 

'. 

3) ';:::.I(a::1 (_ nil! t:>'t,'l~~t. L ..... C; t;7J3~ J""Gtt'll!! a) La:::::ra:~rl c::~:r:J1 sampl-e 

/ 
, 

,/- "J"H' ~g';'~.( a:::::'::2cy r~;:crta:i and moe! (or f.~ r .("lfY""-oJt, ( ..... 
all sc:":1ples? ~c. t.J .... .,t,~$ ( S~(! Nt} ~" ) 

II 
0) Sur:-:;al: ca:a r.e;:Ori-ed and I 

II 

~'el lor a/l crganic; sam;:lles /" ~.,a/yz~ :y a gas c:nt'Qma- . ' ..... 

:::;:-c;Jhy t~:::'niqu.~? ., . .' . 
' .. . .. , ., 

. ., ' . 
. ' " 

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

", . ',. ....... " .' " . ~.~. ..' . " . /' .. 
'. ;' 

.... 

," 

! 

I 

, , 



;:"'1,0 

J:.:I,/ :;;~ 

1 

c) 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-0'12) 

Page 2 of 5 

' .. Item Yes I, Nol ' .' 'If, RO, Sample IG Nojrraclion(s) and Analysis 

Matn:: spike rec:J very dala 
N6,." "I."I/~C; h1' P 

reported and met fer all ,v~ V 

samples 'fer which it was 

requested? '. 

5) ?:"edsicn I 
2) Laberatery c::lntrcl sample 

V precisien reported and met fer 

all sampk!s? , 

b) Matrix spika duplicate flPO 
trytK!f.b/ data reperted and met tar all 

I 

I I :;,.'" .~ samples fer which it was . -- .. -.. . ' 

I G...b"< ."' .... L! .... , 'D<2< ... ""...I 
requested? 

7) ::lank cata 
" , 

2) Mtlthcd er rea;f!:'!t blank data 
/ Fe /,j •• & , .. I".y/& ~ .. reponed and met for all . 

samples? I A'd~ t.1.~ i~"(. ~ c..S~' NDTI} I 
b) Sampling blank (e.g., lie;d, I ~"t' 4~~ "N. ( AJ~N - R 

\,i;l, and equ:;lment) data /' I -
reported and met? 

I 
3) Na:r.:iv1il inc!c::fad, orr.;c:. and 

~U .AJ~f, <'4. • 
co..:plete? ,.J,( . I. ... ". . , " . .. • .... 0·' ' .~ .. .. 

I ~ .". ~ , ; • - I ..... .. , ' 
. . -.' .. , .. 

2.0 COMM:NTS: Ail items marked -No' above r.:;;st be e::;:Jfained in this section. ror each item, give 
SN!.JNM 10 No. and the analysis, if appropriate, of all sampl:s affected by the fincing, 

.$'4')' l'M /Z41'1'46V-' /n.e!kAfrS HAt: rl"l- 414£ 41("" r". ,...~ ,L'loe t= 

H:'/i:w:d by: 

0"'''' ~1d"7 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 
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Page 3 of 5 

2.0 COMMENTS CONTINUATION SHEET 

i 

n. ,'r /$ Itt? t 4/tttt'/Z'f5""c:P' /;, & CU!~t:/~,cP/ .a<l(&dfI~1 'v.-, 

7.;) Bt'Card,'?j ft> fA'" MNe.f,"vt') 1M. ~f4e."i ... t&"n 's- Irlk/I!'Mr (;, 

tl...e leLP C'!tro.h'eM, oJ:(JO",leK &atL .;;t1!I the .&. ~..,4e &4<642.., 
i 

ckkq.e/ t"" N.t' 614nk ,os cel4fty~1y "1!fJ"'6k' t,.?t"..fl... re'J/iafct 

to 

rt 

r/ I 
1<2 'iPM, 

I 

"otPrES " 
03;?p3-c>o2 !..laC rt:c¢'t'yrK et t-ht' /.a6 

fr~,,!{;//,,/ 1=f1' /:2j~ Iz. S «MM/ yk f.( 
(vcti.tc 4.tt<2du&'''S J.ltU' Itt?t,e-! BCS'd?('l'4t.f,/ i,,,'ti eAt' -At:..r rl.e..-f-

t6e S4'''1t?¥ a,., ... fa/~/ AAx /, C'6'1t tp"a tre//'I 'yA,1 iAr #.'" ~", 

$) S4mpV aJ'2.S'J4.m lac. <4".01, !YZt:1ai'-Zz, -4 .... /7'~ Lc-?uS 

r(J~t:..t~ ~N tJ2 l;"t~'/6:r.-r",t;C .::;,../ cPc ~/7Z.q,J &,'f'/ f Rv-/~~ 
tv?'" ~~d{l/ dIN ~ 1~6e/ W¢'hCCS' )~ J?A;::/ ~ (v,...r 

Date: 513"14 7 

ALI2·9~ISNL:SOPJ044B,A 1 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALlDATlON LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only sampleslfractions lor 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. 
, ," . 

, Sainplel .-' 

Fraction No. Analysi~. ' Qualifiers 
;''11, ' • • '. 

, ..... 

, 

.' Comments· . .... 

... ~ 
." ~ ,~ " ' 

,~, 

." ... ' 

, . 

, .' 

\ . 

.. '. . ' ' 

QUALIFIERS: 

J - Estimated qua,ntity (provide reason)'. , Q • ·Quantitation limit does noi' ~eei criteria 
, , 

...: .. 

• • ~. I 

" . 

, . .•.. '. 

" 

, , 
8 = Contamination in blank (indicate which blank) A. Laboratory accuracy does not meet criteria 

U -' A~'alyte is und~te~ied '(indicate ~hich analyte and 

.• f.I·. 

P. 
R. 
N. 

•• ~. '. '. • ~ • !O 

Laboratory precision does not me'el cnteria ' 

Reporting units inappropriate ." reason. for qualification):', , .. " 

There is presumptive e~ide~c~ of the presence' . NJ - There is presumptive evidence of the pres,nce of the 

of the material material at an estimated qua'niiiy. • _. 
UJ c The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed bY:~ 
Date: 

ALJ;!·9~ISNL:SOP3044B.R I 

( 

( 

( 
'. 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample! -. 
Fraction No. Analysis Qualifiers Comments 

/ 
/ 

/ 
/ 

/ 
t/ 

/ 

ff 
7' 

/ 
/ 

/ 
/ 

/ 
/ 

-' 

TOP 94·03 
Rev. 0 
Attachment B 
Page 1701 17 
July 1994 

Page 5015 

/' 
/ 

/' 

Reviewed by: ~~ Approved by:" _____________ _ 

Date: Dale: 

"Task/Project Leader musl approve data package. 

Al12·9~ISNL:SOP3044B.Rl 



Sire: C. C rA - t. //1 

AR'COC: S/PC?f3 Dar3 Classification: ~;t/9A,hc5 

Sample ' I DV 
Fracrion No, Analysis Qualifiers Comments 

~ -6/l~ODO-£8 Ef'/I 'It.3.3~ ~A;P 

j; ~ . 
Ah r ~ ...... ~~ v.) ~ 

I 

0 ,.. 
AAV' -AA t;-~ JIt.-~ .. l; ... IAAJ} .... ~ .LLl 

II' p- I 

Sample No.lFraction No. - This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis - t;se \'alid test methods pro\;ded below or if the result applies to an individual anal~le within a test method. 
use rile 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· This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods· Anions_ CE, EPA6010. EPA6020. EPA 747011, EPA8015B. EPAS08!. EPA8260. EPA8260·M3. 
EPA8270, HACH_ALK. HACH_ N02. HACH_N03. ~IEKC_HE. PCBRISC 

" 

.' 



List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

A I Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B I Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with o~er qualifiers (i.e., A,J) 

11 The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCSILCSD) do not meet acceptance criteria. 

PI Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MSIMSD) do not meet acceptance criteria. 

P2 Insufficient quality control data to detennine laboratory precision. 

Q Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

R The data are unusable for their intended purpose (Note: Analyte mayor may not 
be present.) 

U The analyte is a cornmonlaboratory contaminant The associated result is less 
than ten times the concentration in any blank. 

UI The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

UJ The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:Marcb 10, 1998 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

TOP 94.C3 
Rev 0 
Auac.',menl C 
Page 3S of 115 
July 19S4 

Page 1 of 16 
" .' 

SITE OR PROJECT Cc. T A ~ kll'/ CASE NO. :r,1/5. ~S' 

ANALYTICAL LABORATORY C ~ Il E 
LA6O~TPlY R~~ORT :I 'l<6f)~~ 

SAMPLE IDS ____ --:-___ _ 

Cc.TA-I/IJ-G/l.- X'.tr (~3'1,;l:S-lo3 
tL 0,3'iE3;Z ... 'Ca). ~36r59-/I1:r . ~!r~~ U.~dC# .:?Id()9.3 

NO. ?F S~PLES :·if: 1.3 ~, J'i''''''';''~ . 
DATA ASSEsSMENT SUMMARY· • 

I~ AA. .MERCURY. 

,1. HOLDING TIMES 

2. CALIBRATIONS 
., . BLANKS v. 

4. les 
5. LeS 

• -
6. .DUPLICATE ANALYSIS_ 

, ~., MATRIX SPIKE' - . ,-

:8. MSA. 

9. SERIAL·DILUTION 

10. SAMPLE VERIACATION 

11- OTHEROC 

12. OVERALL ASSESSMENT 

./ (check mark) - Acceptable 
Other - Qualified: J - Estimate 

-/ 
·VI ../ 
,/ v 
.../ 
,/. -- ../ 
./' --:;- -

t~$.J,~· 
' " 'I 'NA-
N~ 
.".". / . 

./" 17--
../' 7' 

UJ - Undetected, estimated 

./ 

./ 

"""'" 

.;/' 

./ 

....,/'. , 

..,./ 

.,../ 

R - Unusable (analyte mayor may not be present) 

REVIEWED BY: __________ _ 

DATE REVIEWED: _________ _ 

AU2-94!WP,SNL:SOP30<UC.R1 

/ 

CYANIDE -

/VA 

' .. 

.< . 

-, , :" '. 

'j)-

.' 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-rl)V3) 

~ rP"/~ . 
~ 11;. U. 4 .. 4'1 ..... ' t-I&I'P-* ~L' ,c o c.:?<:.04 I 

~. 

Page 2 of 16 

#H-r/.2¥M J. 

)0..,2, n<t A." t> 

OVE~DATAaUAUTYASSESSMENT ____________________________________ ___ 

,. 

Reviewed By: Date: ----'~y0~~---'~'+I...L.r....:::~~----
AL'2-94,WPJSNL:SOP3044C.Rl 



1.0 HOLDING TIMES 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

\ 

TOP 94·03· 
RI>v.O 
Anachmenl C 
Page 37 01115 
July 1594 

.' 

Page 3 of 16 

List holding time criteria used to evaluate samples, indicating which samples exceed the holding time. HOY 
time begins with validated time of sample collection. 

Holding Days Holding Action / 
Time Time was 

, Parameter Criteria Sample 10 Exceeded 

I I / I 
I I I I / I, 
I I I I I / II 
I I I I I () / II 
I I I I , 1' ..... / I 
I I I I .. rj"'/ I , I 

I I I I ~ i/ tI' I! 
I I L to v...;; i'_fl ¥-t. I 
I I I 'f/¥ '"J/ ~ I 
I I I / • \ . ~ 

II 
I I I / . -.. il , 

I I 1/ j 
.. 
II 

w'" ... co""" """"""",", "''''' .;Z:,'''' 0 
Ust below samples that were incorrectly served. 

I Sample No. I ~e of Samples I Deficlency Action 

/ 
/. 

/ I 
/ I 

/ 
/ I 

/ I 
V . 

Reviewed By: Date: _ ...... r.'-/.~;l.-'"...L)--'j-"'9' _____ _ 

AL:2·~ WP.'SNl.:SOP3044C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3;-DV3) 

Page 4 of 16 

2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

Indicate %Recovery (%R) criteria used to evaluate calibration standards: 

Metals: ------------------------------------Mercury: -------------------------------Cyanide: -------------------------------Other: 

US! below the analytes which did not meet %R criteria for initial and continuing calibration standards: 

I Analysis Date 
ICVfCCV ... 

". 

2.2 Analytical Sequence 

Analyte 

Dil}the laboratory use the proper number of standards for calibration as described in the E?A method? 

rn No D 
Yes 

Have initial calibrations been pertormed at the beginning of each ar.alysis and at the frequency indicated by the 

EPA method? Yes B" No D 

Have continuing calibration siandards been analyzed at the beginning of sample analysis and)il a minimum 

frequency incflCated by the EPA method and at the end of the analysis sequence? Yes [3" No 0 

If no for any of the above, outline deviations arid actions taken below: 

Reviewed By: ---"=~~~-===r.=:!:::!. __ Date: 7;br:A~ 
Al;2·~.wPJSNL:sOP:;044C.RI 
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Page 5 of 16 

Were the correlation coefficiems for the calibration curves for AA, Hg, eN, and other spectrophotometric 

methods ~.995? (Check calculafions performed for calibration curves.) Yes g'" No 0 
It no,list ________________________________ _ 

Date Analyte CoeffICient 

Ched< for transcription and calculation errors involving calibration summary forms and raw data. Briefly 
summarize errors and associated actions when data quality mig~ have been affected. 

3.0 BLANK ANALYSIS 

3.1 Initial and Continuing calibration Blanks 

Have Initial and Continuing Calibration Blanks (ICBICCS) been analyzed at the frequency required in the E?A 

method? Yes e( No 0 " , 

If no, summarize problems and resolutions in the narrative report. 

List ar.alytes detected in ICB and CCSs below: 

NOTE: For soil sampl~s, convert blank values to mgJkg using cIQestion weights and volumes . 
• 

Required I ~.,. Ar.alysis Date ICBlCC8 No. Analyte . Cone. Detection Limits Action Level ,~ ... ,ed 

A ~ ~ I 
I 1"1 EV!. . I . I --J--/, "71. ~-- I -- ....... I ---- ! 

'--

Reviewed By: Date: ---,' z:<....,.L!/~::O"..LL.V?L.J-rIL__ ____ _ 

At:Z .... WP,sNL:SOP3()44C.Rl 



TOP9~.()3 

Rev. 0 
AI".adlment C 
Fage ~O of 115 
July 1994 

3.2 Method Blank 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3,-DV3) 

Was one method blank analyzed for: 

Each of 20 samples? Yes g' No 0 
Each digestion batch? Yes G"" No 0 
Each matrix type? Yes Gt No 0 
80th AA and lCP when both are used for the same analyte? Yes B' No 0 
·m J 
At the frequency indicated in the EPA method or QAPjP? Yes ~ No 0 

Page 6 of 16 

NOTE.: Method blank is the same as the calibration blank for mercury and for wet chemistry ar.alysis. 

Ust anaiytes detected in method blank samples below. NOTE.: For soil samples, be sure 10 cai:ulale blank 
values using digestion weights and volumes. 

rreparation 
Date 

Analyte 

. 

I~ 

Cone. 

. 

Required 
Detection 

Umits 

Action Level 

Is concentration in the method blank below the. detection limit? Yes 0 No g'. 

Reviewed By: ~ d k...14: . Date: _L,i'"."£';:!!!!:!~~";wl:....tf....!~,---_____ _ 

Al..'2·941WPJSNL:SOP3044C.Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data VerificationNalidation Level3-DV3j 
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July 19!;~ 

Page 7 of 16 
3.3 FieldIRinselEquipment Blanks 

Was a field/equipment blank analyzed as required bythe.E?A method or OAPjP? Yes ~ No 0 

list below analytes detected in the field blanks. NOTE: For soil samples, calculate blank values using 
digestion weights and volumes. 

Required ~. i ~ 
Detection j pIes I! 

Conc. Limits A Action Lev ! Affected I 
:~====~====F=========I~==~~====.~F~~~~~~='======~!l 

",- I ... I 
I ! I . j! 

I I I : I 
I I -I I 

4.0 Ie? INTERFERENCE CHECK SAMPLE ANALYSIS 

Was an lep interference check sample (ICS) analyzed atJhe beginning and end of a run or at least twice every 
8 hours? (Not required for ~, Mg, K, and Nal Yes u;r No 0 . 
Samples atfected: ____________________________ _ 

Are the values of the les for solution AS within 80-120"IoR? Yes G(' No 0 

If no. is the concentration of AI, ea, Fe, or Mg lower than in leS? - Yes 0 No 0 Ai, 1'-~/~;;.."j k 

Reviewed By: ,~ ~L.f' Date: _..L.l:L.:./~~'I /~7-=~=----____ _ 

A1.:Z·;'!.WP.$Nl:SOP304C.Rl 

.. I 

I 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level ~DV3) 

Page 8 of 16 

If no. list below all analyles which did not meet %R criteria and in which the concentration 01 AI. Ca. Fe. or Mg 
is higher than in the ICS: A!o T ~ I' /, ::....., .6/e.. 

Date Analyle %R 

Are any results> IDL for those anatytes which are not present in the ICS solution A? Yes 0 No B" 
11 yes. results >2 (absolute value of the lOLl indicate either a positive or negative interference and must be 
qualified. . 

Samples affected: ______________________________ _ 

Check for transcription.'calculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected. 

5.0 LABORATORY CONTROL SAMPLES (LCS) 

Was an LCS analyzed at required frequency? Yes ur' No 0 
Samples affected: _____________________________ _ 

Reviewed By: 

AL"2-~IWPISNL:sOF3044C.Rt 

'. 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafidation Level 3-DV3) 

Ust below any LCS recoveries not within limits. 

Preparation 

TOP 54·03 
nev.O 
Anammenl C 
Page 43 at 115 
July 1954 

Page 9 of 16 

Date Analyte I %R I Action Samples Affected . . 
7/*"." '!:l,.;u J I /1>- 36 '80-/:1.0 ..£.. C51,) ~ 1":;. '~~ ./.'2' .~ ~ L.t:S, ~~~£1 I. p. "..~ .... 

fI: , . 

I I . '1N'6 . cf,.:z... . ..£.6 'r 
I • . r .. 

I I 
I I I , I 

I I I I I II I , I I I II 
I I I I Ii 

6.0 LABORATORY DUPLICATE ANALYSIS 

Were laboratory duplicates analyzed at required frequency? Yes U No g 
Samplesatfected: Lt::st> fy'p::o #a . . ~rJlA &#3313C;lIOIP) h 
£/3 . .L ~S m?t _ .e-c.~G=t== <A e,..e .z:. t.~. /!..cc;.·;" G+=oo dwA. UdCA?c IJ 

Was laboratory duplicate analysis performed on field or equipment blanks? Yes 0 No ~ 

Samples affected: ___________________________ _ 

Is any value for sample duplicate pair <pal and the other value> 1 OxPOL? Yes 0 No ~ 
Samples affected: ___________________________ _ 

AL4·s.,;,WP,SNL;SOPJo.uc.nl 
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Rev. 0 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level ~DV3) 

List below concentrations of any analyte that did not meet criteria tor duplicate precision: 

I I 
I I 
I I 
I I 
I I 

Page 10 of 16 

Samples 
Affected 

Ct¥.!ck tor transcriptionicalculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected. 

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were field duprlCates collected at the frequency indicated in the EPA method or OAPjP? 
Yes g" No 0 

It yes. quality data associated only with the field duprlCate pair. Calculate RPDs tor each analyte in which both 
values are greater than the IDL 

Is any value tor sample dupncate < practical quantitation limit (POL) and other value> 1 OxPQL? Yes 0 No B'" 

Reviewed By: ~ d:Z:::-40-4-t Date:_' __ r~,/. ..... ;J..:::;..-r..t..L..Y;.L..f1.><--· _____ _ 

i'L'2·94.WPISNL:SOP3044C.RI 

... 
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(Data Verification/Validation level 3-DV3j 
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Page 11 of 16 

Samples affected: ___________________________ _ 

List below the analytes that do not meet RPD or pal criteria. Use the same criteria as those used for 
laboratory duplicate analysis or criteria.specified in EPA melhod or sampling plan. 

Ii I I Collection 
RPD I Control Limit I I Samples Il 

~ Sample 10 Matrix Date Action ! ~ffected r/# I! 
i e-tUl-~-(J.~j)I). S'llal :s7;iiJi/i I As I s",'S1-:!: f).S' 1.2."~ ~~~-v 
I! I I I ~L In '""-"'-"'..Li ........ 

..::z.t. d ~ -ti <"... ~.11 . - . 
I I I I f' . ..,,~ " L. #' I' ,: ':..4, .u ..... 

~ I I I I I 
v Qi 

il I I I I J i I r, 

11:-----+_---;-_--:----:-----"--__ ---"-___ 11 

~ ~ 

Check for transcription:talcUlation errors. Briefly summarize errors an:! associa.ted actions ... /hen c;;ta. qua/it~· 
. might have been affects." . .' 

B.O MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionlprecftStallation spike. 

AL"2·S4W?-SNL:SOP3044C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level,3-OV3) 

..: 

Page 12 of 16 

Were matrix spikes pertonned at the concentrations specified by the EPA method? Yes ~ No 0 

Samples affec1ed: ____________________________ _ 

Was matrix spike analysis perfonned on field or 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 for the other matrices. 

Samples affec1ed: ________ -_. _ . ...,.~ .. _---,. ______________ _ 

Ust beiow the % recoveries ~or analytes that did not meet the criteria: 

Sample I 
10 Matrix 

I Preparation I 
Date Analyt: I %i1 I :.dion p~ Samples Atfec1ed ~ A 

;e-IJ()6-{).~*()-5IC~,,;/17I'''';·.,.u ...u;Id /3A 11~S"11o-/~ """"- oM ~~~ VZA~ 

.J,- I hiS[) J,. I " . .:u",.:i .;,. 11/.'1 I J, ~'IIA~ .1 

.v I III,$/)wl J, I As.. 11l't1./ I . .t I , .... "" 
\j I of of I ~~ 'I ~ I' 3S:~ :L~() 1'1'" 

I 1 I I I 
1 I I I I 
I I I I I 

Check for transaiptiontcalculation errors. Also check to ensure matrix spike concentrations are not affected by 
sample dilutions perfonned. If matrix spike concentrations are diluted below or close to 10L based on sample 
dilutions penonned. use professional judgment in qualifying data. Ensure that the laboratory perfonned sample 
dilutions only when necessary as indicated by OAIQC requirements. Briefly summarize errors and associated 
ac1ions when data quality might have been affected . 

. . 

Reviewed By: 

AL'2-s.:,wP.'SNL:SOP304-lC.nl 

IV 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level3:.-oV3) 
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Page 13 of 16 

NOTE: It preparation blank spikes are analyzed, evaluate recoveries. These recoveries can indicate whether 
excursions in matm spike recovery are caused by sample matrix effects or poor digestio~ etti::iencies andlor 
problems with matrix spike solution. For example, it matrix spike recovery tor 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 QC analyses (not required if MSA is 

done)? Yes Gt No 0 ' 
S2mp~saffected: ____________________________________________________________ ___ 

Were posldigestion spikes analyzed for samples. including QC samples? Yes Gt No 0 

Were postdigestion spikes analyzed at the required concentration? Yes g/ No 0 
Sam~lesaffeded: ______________________________________________________________ _ 

Was a di/.ution analyzed tor samples with postdigeslion spike recovery <40%? Yes c(' No 0 ' 
Samples affeded: ____________________________ _ 

MSA Analysis (Method at Standard Additions)-.-MSA is required when serial dilutions are not with ± 10%. Was 

MSA required for any sample but not performed? Yes 0 No 0 #41 'f AI'lj,e.I'9J/e 

Are MSA calculations outside the linear range of the calibration cUlve? Yes 0 No OAf" f /If'I/tCIfJJe 

Reviewed By: _-c;J1.r;.~:.=' :..:d:..L.....Ifd~==::z:!~_ 
'AL":1·!;4,W?SNL;SOP3044C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level3-DV3j 

Page 14 of 16 

NOTE: Ensure the spiking concentrations used for MSA analysis were at 50-100% and 150·~%!..-01..sampte 

concentration or absorbance. No -f Arf ~c.-'1J/e 
Samples affeC1ed: ___________ =_c::::::=------------------

10.0 SERIAL DILUTION ANALYSIS 

NOTE: Serial dilution analysis (Iep) is required only for initial concentrations equal to or greater 

If eppiicable. was a serial dilution performed for: 

Each 20 samples? Yes 0 No 0 
Each matrix type? Yes 0 No 0 

Samples affected: _______________ ......:.---:l~--------------

List below results which did not meet criteria of %0 <1 ~ for analyte concentrations greater than 5QxlOL 
before dilution: 

AnalysiS 
Date Sample 10 

r calculation errors and negative interferences. 

Reviewed By: 

AI. 2·34I\VP .'SNL:SOP 30,,!C.R1 

%0 Action Samples Affected 

Date: ----'z:'ra...;...~....:..'1 1 ..... 9'-=1"''---____ _ 

.. 

.. 



INORGANIC DATA ASSESSMENT SU'MMARY FORM 
. (Data VerificationNafidation level 3-DV3) 

11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

TO? 94·03 
Rev. 0 
A:-.achmenl C 
Fage 49 01115 
July 1994 

Page 15 of 16 

Are instrument detection limits present and verified on a quarter1y basis? Yes 0 No 0 Mft4p,!;cIIJ 1-<­

Are IOLs present for each anafyte and each instrument used? Yes r:;:r' No 0 

Is the IDL greater than the required detection limits for any anafyte? Yes 0 
(It IDL > required detection limits. flag values fess than 5x1DL) 

No fa"" 

Samples affected: ______________________________ _ 

Are Ie? Interelement Correction Factors es1ablished and verified annually? Yes 0 No 0 Ihf~hi:AJ./t!. 

Are Ie? Linear Ranges established and verified quarterly? Yes 0 No 0 ~ f AAP.I. C: ",;Ie 

If no ior any at the above. review problems and resolutions in narraiive report __________ _ 

11.2 Reporting Requirements 

Were sample results reported down to the POL? Yes G(' No 0 . 
It no. indicate necessary corrections. _______________________ _ 

Were sample results that were analyzed by ICP for Se. T1. As. or Pb at least 5xIDL? Yes ~N~ 0 

Were sample weights. volumes. and dilutions taken into account when reporting sample results and detection 

limits? Yes 0" No 0 tJs ~ """'~2::" }lft.r-/#I{/t;-r' . . 

Reviewed By: oate:_70~'P-!.~..L...,<1h,L...!:::..~-----
M.:Z·94,wP.SNL:SOP3044C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
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Page 16 of 16 

If no for any of the above, sample resuHs may be inaccurate. Note necessary changes and if errors are 
present. request resubmittal of laboratory package. 

Viere any sample resuHs higher than the (jney range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No [3' 

Samples affected: ___________________________ _ 

11.3 Sample Quantitation 

Check a minimum of 10% of positive sample resuHs for transcriptioO!cal:ulation errors. Summarize necessary 
C)rrections. If errors are large, request resubmittal of laboratory package. 

C.omments:: . 
,. . 

Approved By:" _________ ,,--_ 

Date: 

"TaskIProject Leader is responsible for approval of data set. 

Reviewed By: Date: ---J.i;~/;=".._t/:-J./'-..Ll...l.l.~ _____ _ 

AL"2·S4·WP,sNL:SOP3044C.Rt 



AR'COC: L~L 9/ D:1l3 Classification: \Il~""" ':~ 

S~mple < I I DV 
v 

Fraction No. Analysis Qualifiers Comments 

()()()- cD El'd<I33() ~~p 
; 

" I 

j)~ . 
.. A ~ I .A.:t:. 'r-/J'. .... /~ ' . .LJ. E:. . Rtf.... ~ ... lA , , r 

A--iI /L~ U. It. A ... IP'L . 

f)c IA. A .. .. -.... ~L .d. ' ..f/.. 
I, / 

. , . -

Sample NoJFraction No. - This value is located on the Chain of Custody in the ER Sample ld field. 

Analysis - vse valid test methods provided below or if the result applies to an individual anal~1e \\ithin a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers· The 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. OT additional clarification is warranted. 

Test Methods· Anions_CE, EPA601 O. EPA6020. EPA 7470:1, EPA8015B. EPA8081. EPAS260. EPA8260·M3. 
EPA8270. HACH_ALK. HACH_ N01. HACH_N03. ~IEKC_H£. PCBRISC 

I 

II 

'I 

I 

" 

I 

I 



List of Data Qualifiers used in Data Validation and Associated Comment'Responses 
Qualifier Comment 

A Laboratory accuracy andlor bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. .., 

A I Laboratory accuracy andlor bias measuremenl;S for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B I Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other~ualifiers (i.e., A,I) 

. .' 

11 The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

12 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity . 

P 

PI 

P2 

Q 

R 

U 

UI 

UJ 

• 
Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample ~ -
associated duplicate (MSIMSD) do not meet acceptance criteria. 

Insufficient quality control data to detennine laboratory precision. 

Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

The data are unusable for their intended purpose (Note: Analyte mayor may not 
be present.) 

The anaJyte is a common laboratory contaminant. The associated result is less 
than ten times the concentration in any blank. 

The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:March 10, 1998 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

SITE OR PROJECT C c. rA - & I<t 
7fANALYTICAL LASORATORY'4: n()"B~ I ' 
\ LASORATORY REPORT # C () !2. C-

CASE NO. :r';Y1!;". -.;:J.~t:)5" 
A~t.tx:.# 6/1)/9/ DATA ASSESSMENT SUMMARY 

Desc:ibe probfems/quaJifk;ations be/ow (A.ction Items and Areas of Concern) 
. . . . VOC . SVOC . FESTiPCS· .. . 

1. HOLDING. . ItIA 1'11'1- N~ 
TIMES,-?RESERVATJON 

2. GC!MS INST. PERFORM. 
') CALISRATiONS,WINDOWS , ..... .' 

..;. cLANKS . 

5. SURROGA TE:S 
; . 

S. MATRIX SpiKE-'DU? 

4-. LA30AA TORY CONTMOL· ' .. ' 
SAMPLES . 

. 
S. INTERNAL STANDARDS 

9. COMPOUND 
IDENTIFICATION 

10 .. SYSTEM FERFORMANCE 
.. 

,11- OVERALL ASSESSMENT . '~/' . .J; - ~ -..!----

, 

./ (check !"'lark) ~ Acceptable: -Data had no problems or qualified due to minor problems 
N • Cata qualified due to major problems 
X· Problems, but do not affect data NII- #4IrApfh't.4hle 
Qualiiiers: J. Estimate 

TOP 94·C:f 
Hev.O 
Ar.achmenl C 
Fage 99 of lIS 
July 1994 

Page 1 of 1a 

JlE 
. OT! :E:i -If+(. 

II i/.:JI{/w 

}/A--
./. 

./ 

./ 
JolI!-
N 

!IiA-: 
./ 

vi 
./ 

'J UJ·· Undetected. estimated ." .. 
~~~W.~ . . 
.b 

~lf#Jt& . . '1/'1 . 

~:iG7~~~ 
Reviewed Sy: ~ L'>-::.L/-
Date:' --k2?:~ 
~:'<·;'<WPSNl:SO?30",-,C R' ____ --------
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV-3) 

Reviewed Sy: g,~~U 
Date:· __ _ 

•• ;4' 

.':'L "2-94-W? SNL:SOP~C.Rl 

Page 2 of 18 



• 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation 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. 

TC? S':·CJ .; 

F.!>v.O 
A;o.acnm"nl C 
F~ge 101 of 115 
J~!y lS5( 

Page 3 of 18 

Other: _______________ -=-___________ _ 

Ust b"low samples that were over holding time criteria. 

§j}"In Da!e Analyzed AC:ion II 

NOTE: VlSR = Validated time of sample receipt. 

Were the correct preservatives used? Yes 0 No 0 

Ust be/ow samples that were incorrectly preserved. 
/ V 

II Sample No. 1 Type of Sample t ~7 Deficiency I Ac!ion 

I y I 
I I / I 
I I / I I 

Y I I 
/ I I I 

/ I I 
1/ I I . ' I . 

. .. . 

Reviewed Sy: ~d. 2.4:: .L..:r 
0:11"" 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

2.0 GCIMS TUNING CRITERIA 

Has a GC/MS tuning performance been analyzed for every twelve hours of sample analysis f 

instrument used? Yes 0 No 0 

Was the correct s:andard (listed in the EPA Method) used? Yes 0 

Have the ion abundance criteria been met for each tune? Yes 0 

NOTE: GClMS abundance criteria is specified by EPA method for 

. '" .. 
If no for any of the above. list all the data assoc:ated with the t 
was no tune. .,' ., 

. " '" 

Page 4 of 18 

il Daternme Sample Affected (Action) Ii 
~~;=================*==============~================~======================I! 
;1 

It 
II I: 

r Ii 

CheeK for t:ans~ption:caICl tion errors. H errors are presern. briefly summarize necessary changes: 

pectra of the mass calibration acceptable? Yes 0 No 0 



ORGANIC DATA ASSESSMENr'SUMMARY FORM 
(Data Verification/Vafidation Level 3 DV-3} 

3.0 GC INSTRUMENT PERFORMANCE_ 

3.1 DDT Retention Time 

Is DDT retention time for packed columns >12 minutes (exce 

YesO NoD 

3_2 Retention Time Windows 

List below compounds that were not within the retention time windcws. 

II II Date.Time 

Reviewed By: 
n:::jc' 

Compound RT 
RT 

Window 

.' 
TOP S4.03 
Rev. 0 
Ar..acilmenl C 
Page 103 01 lIS 
July 19S4 

Page 5 of 18 

Affe::ied Samples 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Lev~1 3 DV-3) 

Page 6 of 18 

3.3 DDT aod EMno Deg<adatioo N. f .4pp Jk .. tk I~' 
List below the standards that have a D.DT or ~ndrin breakdown of >20% (or a combined br kdown of >20%). 

\1 
DateJTime I Standard ID I DDT/Endrin I % Breakdown I AC.iO~ I Affec.ed Samples 

I I I I / I 
I I I I I / I 
I I I I 1/ I .. 

I I 1 ;l I .. . 
! 
I I I I / I I I 

II I I I / I I 
3.4 DSC Retention Time Check 

.. 
Is t.'le %0 between EVAL A and each analysis (q:J itation and c::m:irmation) D:C reternicn time within QC 
limits (2% for packed column. 0.3% capillary 10 < .32 mm. and 1 % for mega!lorej? -
Vas 0 NoD 

II 
II Date I samplel~ I 06C%D I Action 

I 1 / 1 I 
I I / I I 
I / I I 

1/ I I 
For the above crite . outlined in Sections 8.1-8.4. check for transcription/calculation errors. 

If errors are fo tl. list below with necessary corrections: 

/ 
/ 

Reviewed Sy: __ ~ ____ _ 
Date: 

Ii 

I 
I , 
I 
I 
! 

i 

i 

• I 

i 
I 

I 
I 
I 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Veritication/VaJidation Le'iel3 DV-3) 

TOP 94-03 ~ 
Rev. 0 
Attachment C 
Page 10501 l1S 
July 1994 

Page 7 of 18 

4.0 INITIAL CALIBRATION 

Has initial calibration been performed as required in the EPA method? Yes gI No 0 

Were the corred number of standards used to cafibrate the instrument? Yes g' No 0 

For GC analyses of pces and Pesticides. did the laboratory follow the correct 72-hour sequence of analysis? 

Yes 0 No 0 NaT Aff/;GAbk 

Ust below compounds which did not meet initial calibration cmer.a outlined by the EPA method. 

I' I Irlstrument 10 Date Compound F.Fj~/~?,SO Action Sc:mples~d ,: 

11 I I I I ~ .. . 
I I I I ~I ! • 

I I I I "A ~ I , 
: 

! I I Mpf~ I 
h I I ./ 

V I I It , 
I I ~ I. I I ! 

I I Y I I I I 

I V I I I I 
I /1 I / 1 I 
1/ I I I I I 
Check for transcription/caiC'J/ation errors. If errors are present. summarize necessary corrections below: 

~:~!~Wed Sy: ''1.:ZfR~ 
...... ,... , ••• -. .-. ,. -I"" -. ..... _ ...... __ ~ 

, 
! 

I 
I 

i 
I 

I 
! 
I 
! 

I 
I 

: 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

5.0 CONTINUING CALIBRATION 

Page 8 of 18 

Have continuing calibration standards been analyzed at the fre:;:.rency specified in the EPA method? 

Yes ~ No 0 

List below aU compounds which did not meet continuing calibration requirements. 

I I 
Samples 

Instrument 10 Date Compound fiF:'%O Action Aff~ 

II I I I I .--r--I' 

II I I I 1..______ 1 
il . I I rl~1 I 
II I I ~~ I I 
II I ---r- {/V' I 1 I • 
il ~ I I 1 1 -
II ~ I I 1 1 I 
Check. for transcription and calC'.Jlation errors. If errors are feu .. :. briefly summarize necessary corrections 
below: 

Revi~wed6y: ~. 
Date.. :.::t . 
AL'2·9-: "'?SNL:SOPJO,uC.Rl . . 

I 
" !I 
Ii , 
11 

II 
.j 

I, 
il 
,I 

il 



6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENTSUMMAAY FORM 
(Data Verification/Validation Level 3 DV-3) 

6.1 Method/Reagent and Instrument Blanks 

TOP 94.03"; 
Mev. 0 
AUac.'lmenr C 
Page 107 of 1 IS 
July 1994 

Page 9 01 18 

Has a method/reagent blank been analyzed for each set of samples or lor every 20 samples of similar rr.alrix. 

whichever is more frequent? Yes G:r' No 0 

Has an instrument blank been analyzed at least once every twelve hours for each GCJMS sysiem used? 

Yes 0" No 0 

6.2 Field.'RinsefEquipment Blanks 

Are there field'rinse!equipment blanks associated with each sampling cay or a: frequency specified in the 

sampling plan. Yes 0' No 0 

Us: below compounds for which anal~'ses were req:Jested that were detected in any of the blanks ana!y:::ed: 

Blank 10 Compound 
Cone. 
( ) 

POL = Practical Ouantitation Limit from EPA Method. 

Reviewed Sy: be."t >:::.. .u-
Date: __ -2rhdNc7 _____ -------------
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafidation Level 3 OV-3) 

Page 10 of 18 

Are there any TICs present in the blanks that are also present in the samples? Yes 0 No W-
It yes, list below. 

7.0 SURROGATE RECOVERY 

Were sUJogate recoveries evaluated for each of the samples analy::sd by GC or GC/MS? 

Yes Gr No 0 

If surrogate standards other than those presented by SW-a~5 are USed. list below with reference to a;J;Jlicabie 
contrOl limits used to evaluate the percent recoveries. 

Surrooate Comoound Cor.:rol Limi:s 

Ust below the percent recoveries which did not meet either SW·S.!6 ::fteria or cmeria lis:ed above. 

1 
Surrogate , _______ l-

Date Sample IO/Matrix Compound ~·oRec I Action 

I I I I ~ I 
I 

, 
I I ~ . 

~ 

I yV1~ I I 
I ~~I I 
~ . I I I 

~ I I 

;:~!~wed By: ~ ifib 
A~"2·g.: W?SNL:SOP3~C.Rl 



ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VeriticaiionNalidation Level 3 DV·3) 

... 
iOP 94·03 ~ 
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Page 11 of 18 

If surrogate recovery was outside of control limits. were the samples or method blank reanalyzed? 

Yes 0 No 0 Alp f ...¢IP/,·G ".;/e 

Are method blank surrogate recoveries outside of limijs upon reanalysis? Yes 0 No 0 )/, r ",(p;>l-c,*,j,~ 

Are transcription:calC'.J!a!ion errors present? Yes 0 No G"'" 

~~. Mzte t4t ~ "",.;:6 ~&FC F /413- .. fh4J 
~pI9'i i= L:t:S" /) ~ f/f/ff w-c..y. :sX;;j1/ff{.h~ 4&=<-5~ c:( 

~1;" &13 ~ 'd« c e ~~<Q e 12 wA ~,a, .e.. <,.; ?4.A.C1 It: 

fAH!..A.-I e4ttv 1: • {J., r/...- L CSt> HI"P'=* &-1 e _ -He" ~ e- .JJ ~ 
a.<.<~ . .e.-/l ~. No ~ ~ reo..· g~ 

Reviewed Sy: 
Qat?' 

~.d~ ....... / _ ~, 1- ..-.J ___________________ -
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificatiorvValidation Level 3 DV-3) 

8.0 MATRIX SPIKE:'MATRIX SPIKE DUPLICATE (MS!MSD) ANALYSIS 

.­
J 

Page 12 of 18 

Were MSiMSDs analyzed at the frequency required by the EPA method or QAPj? for each matrix type? 

Yes 0 No g' ,AID /115//I/~P. ~ .,,, - • ."." dl2c.oc J::~ Tl..t PtS/Ar5L> 
11-«" 4.,.....t~ ~ ~ ... .£ e· co .... «~ -r--- ~ ~ t"--~~ 
~ A-'!l.coc ~ 

List below % recoveries and RPDs of compounds which did not meet criteria. Indicate on chart criteria used to 

evaluate recoveries and RPDs. 

C'ate Sample ID!Matrix Compound R?D 
i; 
I. 

I; 
~?===~==========~==========~==~======~~======== j; 

.. 

Reviewed By:­
Date: 

. At '2.;..: '\V?SNL:SO?30':":C.nl 

Ii 

-, 

Ii 
F I! 

il 
I' 
II 

Ii 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV·3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

iOP 94.O:J 
Rev. 0 
Attachment C . 
Page111of115 
July 1994 

Page 13 of 18 

Have laboratory control samples containing a representative number ot the compounds of interest bee:'! 
analyzed at the frequency specified in the EPA method or QAPjP? . 

Yes 0" No 0 

E'/aluate percent recoveries based on control limits established in individual EPA methods. or use es:a::ished 
laboratory control limits. List below recoveries of compouncs which did not meet criteria with reference :0 
c:lOtrol limits used. 

Corr.;:>ound I %Rec I Control Limr.s Ac.ien Sampies .!.::e:ted 

Con;roi Limit ~eieren::e: _"'--_________ -'-______________ ~:......_ __ 

Evaluate RFD based on control limits established in individual EPA methods. or use es:ablished Iabo.a,::y 
control limits. Ust below recoveries of compounds which did not meet criteria with reference to control 1:::'1i!S 
used. 

Reviewed By: 
Date: ~fqif;~ 

------------------------
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Valication Level 3 DV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

Lis1 below the internal standard areas of samples or blanks which did not meet criteria. 

Internal 
Date Sample ID Out 

I 
I 
I 
I 

!; I . 
I 

Page 14 of 18 

Action 

. 

Are r:lention times of the intemal standards within 30 se:::)Ocs of tne associated caiitlration standar':? 

Yes U No U 

11.0 TARGET COMPOUND LIST ANALYTES J£!,f ,,4'P.t~ .... Lk 
11.1 GC:MS Analyses A', 'f 71 ptr~'1 /,,"6 

Are !:"ie recons1ruCted ion chromatog:ams. the mass spe=ra for the identifie 

prir.:O:.I:s included? Yes 0 No 0 

Is c;,romatographic performance ac:eptable with respec:' . 

Easefine stability? Yes 0 
. .. NoD 

. 

Resolution? Y~s· [j " ... ~ ... 

Peak shape? 

NoD 

Reviewed Sy: 
Date: 
':''-1·;': \\'?SNL:S;:?3()'uC.n1 

Ii 

II 
Ii 
II ,. 
,. 
r 
I, 

I: . 
" I! 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

-; . 

TO? 54-<)3 
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Page 15 of 13 

Ned t1-fflicR bb 
Other: _____________________________ ':;7-=-____ _ 

Is the RRT of each reported compound within the limits given in the method of th 

continuing calibration? Yes 0 No 0 

Are a/l the ions present in the standard mass spectrum at a r 'Ie intensity greater than 10% also present in 

the mass spec:rum? Yes 0 No 0 

Do sample and stancard relative intens' . NoD 

It no for any of the a;'ove. in .. de below prcblems an:! c;:;alificati:.::s made to C2:2: 

".2 GC Analyses 

Are there any transcriP1ion'calculation errors betwesn tns raw da:a and the re;Jor:ing :orms? 

Yss 0 No U 

If yes. review e~rors and necessary correc.ions bslow: if errors are large. resub 
be necessary. 

Are retention times of sample com nds within the calculated retention time windOWS for both quantitation and 

NoD 

ation performed when required by the EPA method? Yes 0 NoD 

any of the above. reject positive results except for retention time windows it 2ssociated standard 
pounds are similarly shifted. 

Reviewed Sy: 
Date: 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlVafidation Level 3 DV-3) 

Page 16 of 13 
A/of A Jic-Ii bJe Samples affec:ed: _____ ...:.'...:..;;..Vl...:.-_ ...... _______________ --:~"'-----

Check chromatograms for false negatives, espe::ally for ultiple peak components (toxaphene and PCSs;. 
If false negatives are apparent and the appropriat standards were not analyzed, or if confirmed analys:s 
was not present, flag the affected data. 

Samplesaffec:ed: ______ ~~~-----------------------------------------------------

ue to the c::ltnpiexities of ?CS.'pesti:ide analysis. each analytical run sh~uld be reviewed to verr.y 
i' I ification and column periormance. 

12_0 FIELD DUPLICATE ANALYSIS 

Were field dupii::ates su!Jmitted for analysis? Yes rg/ No 0 

If yeS. calc-.. lia!e R?D and use professional judgment to determine if the data neecs to be qualified. Li.c;t resul:s 
below. 

Date Sam;>le ID Compound 
Sample 
Result 

Duplica!e 

13.0 COMPOUND QUANTlTATION.'REPORTED DETECTION LIMITS 

Are there any transcriptionlcalculation errors from raw data to reported results (check at least 10% of positive 
results)? Yes 0 No a' '. . 
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. 

Reviewed Sy: 
Date: 

. At."2-9-!.\VP.SNl:SO?304.lCRl 

I: 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation lev~l :3 DV-:3) 

13.1 Chromatogram Quality 

Were baselines s~able? Yes ~ No 0 

Were any negative peaks or unusual peaks present? Yes 0 No 0' 
Were early eluting peaks resolved to baseline? Yes d No 0 

TGP S~.(;3·· 
Rev. 0 
Al:ac;.~m'!m C 
Page 115 of 115 
July lS5~ 

Page 17 of 13 

It in~rrec! c;::amitations are evident. note corrections necessaty bel:',-,; _______________ _ 

Are :;;e required q:.;am::a:l:Jn limi!s ide!ec!ion limits) adjusled to refle~ sample :::Jctior.s and lor s:,ls. sam;;ie 

m:is:ure? Yes n No 0 ,AI" t "'I',P t 'c. A-j,/e 

If n:l. make necessary c:r.e:tions and note below. 

1~.O TENTATIVELY IDENTIFIED COMPOUNDS ·Mf" ~ftj,'CHi'/e 
Are Tentative!y Identified Compouncs (TIC) properly identified with scan number 0 

concentration. and J qualifier? Yes 0 No 0 

Are the mass spectra for TICs and associated "best match" Yeso NoD 

Are any TCl compounds listed as TIC co NoD 

Are each of the ions present' e reference ll1ass spectra with a relative intens:ty gre ater than 10% also 

ass spectrum? Yes 0 No 0 

Re\'iewed Sy: 
Da:e: 



tvr~""'''' 

~ev 0 
AI:a,:,menl C 
?a9~ 11601-115 
July ISi4 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3j 

Do TIC and "best match" standard relative ion intensities agree within 20%? Yes 0 
J 1 f ~,,/;c4le 

Comments /vO /Y /'r 

Reviewed By: 

Approved 8y:· 

Date 

4-:'" d b.t .. /­
~~/'j=1( 

"Data package must be approved by ProjectlTask Leader. 

A:' "Z·~·\·'P,SNL:SOPJO.:.tC.R 1 

Page 18 of 18 

NoD 



Site: c;crd -61.1 

AR'COC: 5"/,-:;/9/ 0:113 Classification: R. d: ez7z' .-? "t:Jht IC$ 

Sample' I OV I Fraction No, Analysis Qualifiers Comm~n{S 

~- a)'1-tJ-(),:;"-5 /;;6'$r- '11-.:2 T F,;,.M f-"''' '., . ...,., .., 
(BetA /MttHcle) (I>£~ -I'.;-. .L.~-"~d.'f4..G'.-.~ I tKJr -t) -0.5-00 .... ~' rf".ll..d ~~:.I-

.. XJT-O.~-~{)-$ '~ ~ 
. 

'I- ()O'g - I)-I), "5 - S 1 

001-/)·'5'-/.0--$ 

• 00<1 - () - o. -S - S 
• OC9-t)·S'-/,t)-$' 

· O/~ -0 -().~-:s 

• ()HJ -&.S'-/.tJ-S 
• <!JI/ - 0 - p.t5 -s 
· {)//-~.~-/.t)-S 

t71..;l-~ -1).5"-'5 
· ()/:J-~.~-/.o-5 
• Of 3 -() -()·S-S 
• r-.013 -~·5-/.()-:5 'v ,I .v 

fJ. ~. . 
~ -Lh ~ . 

tJ.C ~~ CLA--J" 
A. 

IA -- ~ , J? ~ ,..J'\ ".,4.- "'..e. , , Q 

Sample NoJFraction No .• This value is located on me Chain of Custody in ~e ER Sample ld field . 

. Analysis· t:se ,'alid test methods provided below or ifme result applies to an individual analyte within a test method, 
use the CAS number from the analytical data sheet ' 

DV Qualifiers - Theenay 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, EPA6010, EPA6020. EPA?470!1, EPA8015B. EPAS081. EPA8260. EPA8260-M3, 
EPA8270. HACH_ALK. HACH_ No:!. HACH_N03. ~lEKC_HE, PCBRISC 

" I 

I 

" 

I 

I 



'. 

Qualifier 

A 

Al 

A2 

B 

BI 

B2 

B3 

1 

n 

12 

P 

PI 

P2 

Q 

R 

U 

Ul 

UJ 

List of Data Qualifiers used in Data Validation and Associated Comment Responses 
. Comment 

Laboratory accuracy andlor.bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. . . ~ . 

, 
Laboratory accuracy and/or bias measuremeJOlts for the associated Surrogate., 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

Analyte present in laboratory method blank 

Ana1yte present in trip blank. 

Ana1yte present in equipment blank. 

Ana1yte present in continuing calibration blank. 

The associated value is an estimated quantity. (Note: this qualifier may be, used 
in conjunction with other qualifiers (i.e., A,J) 

The method requirements for sample preservation/temperature we~ not met for 
the sample analysis. The associated value is an estimated quantity. . 

The holding time was'exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCSILCSD) do not meet acceptance criteria . 

. .. 
Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MSIMSD) do not meet acceptance criteria. 

, . 
Insufficient quality control data to determine laboratory precision. 

QuantitatiOD limit reported does not meet Data Quality Objective (DQO) 
requirements. 

The data are unusable for their intended purpose (Note: Ana1yte mayor may not 
be present.) 

The analyte is a common laboratory contaminant. The associated result is less 
than ten times the concentration in any blank. 

The analyte was also detected in a blank. The associated result is less than five 
times the concentration jn any blank. ' 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:March 10, 1998 



ANAl,VTICAL RADIOCHEMiSTRY DATA VALIDA 
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ANALYTICAL RADIOCHEMISTRY DATA VALIDATION 
CHECKLIST (CONTINUED) 

•• , AU09-9SIWI'IUTCOm~ B-2 31C172JAO!! 01.000 

.. ----. ~"-.. " .. _- - _ .. -.-.. _- ._.-. • __ • _~. _., • __ 0. 
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Site:: C /tf 

.-\R'COC: ~/"/9.;l 0313 Classification: ~A-"'.44//t:. S 

Sample' I DV 
v 

Fraclion No. Analysis Qualifiers Comments 

. 
J tiD rL~ .- ~ -- n.L'/' 

! / 

h ~ . ,-4-4 ~ .... __ ,,~ .i" 

, V 

, 
rQd ~,- ~ ..." ..... ~ I." .~ :k "U~~ :* 

io~.J-$~/A'lJ~ 
, , 

~./.~ ~ _~.//L ~....".. ~ 

, , 
t 

IF V 

...... -

I 
Sample No.IFraction No. - This value is localed on the Chain of Custody in ~e ER Sample Id field. 

AIIJI~'Sis - l:se \'alid test methods pro\ided below or if the result applies to an indhidual anal~'te \\ithin a test method. 
use the CAS number from the analytical dam sheet. 

DV Qualifiers - The en~' will be taken from the list of \<llid qualifiers and associated comments. If other qualifiers 
not on the list are needed. contact Tma 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. EPA?470!I, EPA8015B. EPAS08l. EPA8160. EPA8260-M3. 
EPA8170, HACHJ.LK. HACH_ NOl, HACH_N03. ~lEKC_HE. PCBI~.lSC 

. 

? . 

-

I 

I 

I 

I 

I 

I 



List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample ~) do not meet acceptance criteria. 

A I I...aboratoIy accuracy and/or bias measurements for the associated Surrogate 
Spike do Dot meet acceptance criteria. 

A2 LabomloIy accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do Dot meet acceptance criteria. 

B Analytc present in laboratory medtod blank 

B 1 Anaiytc present in uip blank. 

B2 Analytc pn:scat in equipment blank. 

B3 Analytc pn:seDt in cootinuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifieI" may be used 
in conjunction with other quaiifiClS (Le., A.1) 

Jl The method ~ts for sample pn:servaIionltcmperature were Dot met for 
the sample analysis. The associated value. is ~ estimated quantity. 

12 Th~ holding time was exceeded for the associated sample analysis. The 
.associated value is an ~ quantity. 

P . l.abcntory pteeWon measuiements for tbeLabcxatary Control 
Sample and duplicate (LCSILCSD) do DOt meet acceptance criteria. 

PI Laborarary ~on measurements for the Mattix Spilce Sample;.n(f -
associated duplicate (MSIMSD) do DOt meet acceptance criteria. 

P2 Insufficient quality control data to determine laboratory pr=ision. 

Q QuantiwiOD limit reported does not meet Data Quality Objective (DQO) 
RqUiR:mcnts. 

R The data are unusable for their intended purpose (Note: Analytc may or may not 
bepresenL) 

U The anaIytc is a common laboratory contaminant. Tbe associated result is less 
than ten times the concentration in any blank. 

U I The anaIytc was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

UJ The analyte was analyzed for but was DOt detected Tbe associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify TIna 
Sanchez to revise list. Updated:March 10, 1998 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafidation Level 3 DV-3) 

iOPS-:-cf 
Mev. 0 
Allac!lmenl C 
Page 9S 01115 
July 1994 

Fage 1 of 18 

SITE OR PROJECT C eTA - '14 
ANALYTICAL LABORATORY : cent. t . 

?rS~PLE IDS J 1/ ~4// 
\ NO. OF SAMPLES~ -------

LASORA TORY REPORT 1# 92fa 'i".a. C~ lit-:- Iz/A-G8- Jc)CJf.-

. ·CASE NO. r,,;Jl5'. ~£ 

'A/lCl1C# 5'//)/9.;2..' DATA ASSESSMENT SUMMARY " 

Desc:ibe problerr&tpaftflC2lions below (Action .ltems and Areas of Concem) 
. ' .. ' '... '. " VOC' SVOC '. FEST,'?CB ' 

ilE ?/IIIAtg' 
. 011 :E~ 

1. HOLDING .' Nit .. "till-: N'1f­ .,/ 

TIMES;PRESERVATION . : ~ . ~ 

2. GC:'M$ IN;;T. fEBF.ORM. , ., CALIEf\ATiONSWINDOWS ... 
4. ELANKS " 
S, SURROGATES 

. AlA- . 
:7 
;/ 
";? 

6. . MATnIX SFIKE-'OUP 
. 

N'A-,. LABOnATOnY CONTROL .J( 
SAMPLES 

S. INTERNAL STANDARDS 

9. COMPOUND 
. t!!" 

./ 
IDENTIFiCATION 

10. . SYSTEM PERF:.ORMANCE . . "0 

11 . OVEnAl.!.. ASSESSMENT 4 " II ' 
-

, V 1 V 
./ 
i/( 

./ (check mark) - Acceptable: Data had no problems or qualified due to minor problems 
N - Data qualified due to major problems AlA - AI.., T ./I;-.... ~C:A h Je 
X - Problems, but do not affect data I'r" 
Qualifiers: J - Esfimate' 

I: 
UJ - Undetected, esti, ,'mated 

I 

I 

I 

I 

/IH- ~/J~ 1< _ ~ ~ . '*¥b~5fi"±$ 
#!fs·;t~2;:Zj;~~~ 

< .. 

I 

I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV-3) 

Page 2 of 18 

PROJECT/TASK LEADER: __ --,.-..,.------------------

#f.. r/I'I/rt' ~ ,-.:~~~ . , 
-ACiIOI4 I i eMS: +K . .zt?- ~'r' At ..tJ.~ 

" , 

OVERALL DATA QUALITY ASSESSMENT ________________ _ 

. ~ . . " 

... 

.. 
-. . ':. - . .... 

.w, , 

Reviewed By: ~ dx:..Lsr 
Date: .. r,ll¥J fV' .. '~ .' ", . 
.:.L'2-94.W?SNL-SOP~C.Rl . .".. .... . . .. 



, 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV-S) 

1.Q HOLDING TIMES AND PRESERVATION 

Indicate the holding time criteria below that was used to evaluate the samp!:s. 

SW-846. Std. ed. 

TCP St.tJ:; 
i'<!:v.O 
A::adun£<nr C 
";;ge tOl ot 115 
Jr.;jy lSS~ 

Page 3 of B 

rnher. ______________________________________ ~-----------

/ List below samples that were over holding time criteria. 

~ Sample to I ViSR I Da!e Analyzeo/" I AC:ion I 
II i! I I lL/ I 
I 
I 
I 

~ I I / ~t I 
~~------~I~------~I~I/.~~A~~~I~~--~I------~' 

. '. 
II I /r/ I 
Ii I / I I II 

. 

NOTE: VTSR = Validated time of sample ree lpt. 

Were the correct preservatives used? Y 0 No 0 

List below samples that were inca Iy preserved. 

Sample No. 1/ Type of Sample Deficiency Ac:ion 

/l 
/1 J 

I / 1 

. / I 
/ I 

I / . I 
V I 
Reviewed By: J::.-', ./~ .1~/.~)~.:.:j....:9..:v"-----·· '_. _'_--
n~t.e.· _ 

I 

I 



'OP S4-03 
N!v.O 
A:-.ac!unent C 
Page 102 of 115 
July 1SS4 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

2..0 GClMS TUNING CRITERIA 

Page 4 of 18 

Has a GClMS tuning perfonnance been analyzed for every twelve hours of sample analysis for each G 

inS1rument used? Yes 0 No 0 

Was the correct s:andard (rlSted in the EPA Method) used? Yes 0 No 0 

Have the ion abundance criteria been met for each tune? Yes 0 No 0 

NOTE: GClMS abundance criteria is specified by EPA method for GClMS a 

If no for any of the above. list all the data assoc:ated with the tune that her failed :::iter'..a or in whic.'"l there 
was no tune. 

Date/Time Sampie Affected (Action) 

Check for t:ans~ption:caIcul H errors are present. briefly summarize necessary changes: 

spectra of the mass calibration acceptable? Yes 0 No 0 

~:~~~WedBY: ~Lf' i', 
.. ~ ..... ~\ 

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

I: 

I~ 
,; 

~ '2.;.: \\'? 'SNl:50P3OJ.sC .R1 . 

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



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriflCationlValidation Level 3 DV-S) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention Time 

Is DDT retention time for packed columns >12 minutes (except for avo' and av-
YesO NoD 

.' 
TOPS4.03 
heY. 0 
AllachmentC 
Page t03 of 115 
July lSS~ 

Page 5 of 18 

H no, list below the DOT s-.andards that failed criteria::.,: ,.....:~ _______________ _ 

3.2 Retention Time Windows 

Lis: below compounds that were not wi:hin the retention time windows. ,A/, + II !,Ii C If /.Ie. 

r:rr 
Dat2.Time Compound fiT Window A.'fected Samples 

Reviewed By: J::{.,;.. /I ~ . 1-//'I/~..r 
I"'I~'~. =-=-~~_---~ 

I 

I 



Tor> Sl.()3 
Foe"!. 0 
Acadlmenl C 
Page 104 01115 
July 1954 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Lev"l 3 DV-3) -

3.3 DDT and Endrin Degradation /VIr ~if)&A6k-

.' J 

age 6 of 18 

Usf below the standards that have a DDT or Endrin breakdown of >20% (or a co ned breakdown of >20%). 

II DateJTime I Standard 10 I DDTlEndrlri I "10 Breakdown I /ACion I Affeced Samples I: 
I I I V I l: 
I I I /1 I I: , 
I I I / I 1 I 

~ 

I I I / I I " I 

I 1 

I I I I / I I ~ 

,I I I 1/ I I i 

3.4 DSC Retention TIme Check 

Is ttl! %0 between EV At A and each aroal IS (Q'.Jantitation and c:mfu:roation) DSC r!1enticn time within QC 
limits (2% for packed column. 0.3% capill 10 <!l.32 mm. and i% for meg~rej? -
Yes 0 NoD 

~ Date I S~lelD I D6C%D I Action 
, 
I 

I I I I I 
I 

I II I I I 
I V I I I 

/ 
, 

I I I II . 
For the above c eria outlined in Sections a.l~.4. check for transcriptionfcalculation errors. 

If errors are undo list below with necessary corrections: 

/ 
/ 

• . ' -.... f. " ... 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV·3) 

TOP94.()3 .... 
Rt!v 0 
Allac:lunenr C 
Page 105 01 115 
July 1994 

Page 7 of 18 

4.0 INITIAL CALIBRATION 

Has initial calibration been performed as required in the E?A method? Yes c;t' No 0 

Were the corree: number of standards used to calibrate the instrument? Yes Gt No 0 

For GC analyses of PCBs and Pesticides. did the laboratory follow the correct 72-hour sequence of analysis? 

Yes 0 No 0 /J~f 4tfh~..Hk 

LiSl below compounds which did nol meet initial calibration cmer.a outlined by the E?A method. 

il Inslrument 10 I Oat'" I ,: - - Compound I F.Fi%RSD I Aclion I Samples Affected If -- -
Il I I I I I ~ I 
o. 1 

~. I I I I 1/ I: 
I 

I I I I I /1 I I 
: 
l: 
ft I I I I / I I' 
i; I I I.AA f./ ~. I I , . ! 
I I I 1c,.~dP ~ I I I 

I I 
I I I ~I V" I I I 0 

I I ~ I I I 
I ~ I I I I 
I~ I I I I ' I 
Check for transcriptiOnlcar'cuJation errors. It errors are present. summarize necessary corrections below: 

~~~~wed Sy: .~tfoF • !". .. ,- . 



lOP S4.()3 
;;e ... O 
A::achrnenl C 
Fage 106 01115 
July 1564 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation level 3 OV-3) 

5.0 CONTINUING CALIBRATION 

Page 8 of 18 

Have co'Yinuing calibration standards been analyzed at the freq'Jency specified in the EPA method? 

YesGJ No 0 

Ust below all compounds which did not meet continuing calibration requirements. 

Ins'.rument 10 Date Compound RF:"%D Action 

I! 

~------~--------~r---------+-------~--~~~--~--------~!I ~ I~--~----~~--~~~~------~--~I. ,~ Ii 
~----~------~---'~~~~~+-------~------~II 

j! 
!r------+--~~-+------_+------~------~------~~ 

Check for transcription an:l calCJlation errorS. If errors are fou~=. briefly sumrr.arize necessary <::)rrections 
below: 

... 
... . ... " .... "' .. 

,I 

II 



hev.O 
Auadlment C 
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July 1554 

I ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlVartdation LevelS OV-3) 

Page 9 of 18 I 
6.0 BLANK ANALYSES 

6.1 Method!Reagent and Instrument Blanks 

Has a method/reagent blank been analyzed for each set of samples or for every 20 samples of similar malm. 
whichever is more frequent? Yes GY No 0 

Has an instrument blank been analyzed at least once every twelve hours for each GCIMS system used? I 
Yes [if No 0 

6.2 Field.'Rinse.'Equipment Blanks 

Are there field'rinse/equipment blanks associated with eac." sampling day or a: frel:juency specified in the 

sampling plan. Yes 0 No [3' 

List below compounds for which anal)'Ses were rsq-.Jested U".at \Vere de!ected in any of the blanks .;r.alyzed: 

Blank 10 Compound I Cone. 
( ) 

POL = Practical Ouantitation Limit from EPA Method. 

Reviewed By: ~A X .. U-
Date: r) /I//t;-;r 

FOL 
( ) A::ion Level 

~. ~.!' .". t. 

I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidation Level 3 DV-3) 

.. . 

Page 10 of 18 

Are there any TICs present in the blanks that are also present in the samples? Yes 0 No ~ 
If yes, list below. 

7.0 SURROGATE RECOVERY 

Were s~gate recoveries evaluated for each of the samples analy.:e:! by GC or GCIMS? 

Yes [3' No 0 

If sUrr.lgate standards other than those presented by SW-a45 are used. list below with ri:1i:fenCe to a;>;Jlicabie 
c:lrnrOI limits used to evaluate the percent recoveries. 

Surrooate Comoound Control Umi:s 

Ust belO\'oI the percent recoveries which did not meet eitner SW-&:E =eria or c:iteria listed above. 

I . ·Surrooate ; 

Adi~ . --
- C! R·It. I Date Sample IDlMatriic • Compound I. _w 

I I I I ~ 
I • I A II~ . 

I ~P"I ~AF 

I ~ V I I 
~ . I I I 

~ I I 

_ew'" By ifilirV 
-Date: : - I 7<t 
A!.:'2·S: WP.SNl:SOl'3OUC.Rl - - -

''', ..... 
.... 

~ 

I 

I 



ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificalionNarldation Level 3 OV-3) 

.' 
TOP 9<:-03" 
F.ev.O 
J.tlac:hment C 
Page 109 01 115 
July 199<: 

Page 11 of 18 

If surrogate recovety was outside of control limits. were the samples or method blank reanalyzed? 

Yes 0 No 0 /VI) -I- A-flj,C.,6k 

Are method blank Surrogate recoveries o~side of limits upon reanalysis? NoD 

Are transcriplionfcalC'.l!a!ion errors present? Yes 0 

if yes. note necessaty ~rreC'jons. ___ ~",," ____________________ _ 

" 

Reviewed Sy: 
.. ,,: .. 

Date: 



TOPSt-D3 
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Ar.aCllMftl C 
Page 110 of 115 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificationlValidation Level 3 DV-3) 

B.O MAmlX SPIKE:"MATRIX SPIKE DUPLICATE (MS.'MSO) ANALYSIS 

Page 12 of 18 

Were MS/MS05 analyzed at the f~~uency required by.the.E?A met'1od or QAPj? for each matrix type? 

o N ur ~ ~~~~ -- .;f~c.()C~_7le./JIS//!fSp 
Yes 0 ~ ~~e ~«.ocD~be~~ 

OC r-'"",, 
Ust b:low % recoveries and RPDs of compounds whic.'1 did not meet criteria. Incica!e on chart criteria used to 

evaluate recoveries and RFDs. 

Sample ID:"Matrix Compound n?D 

Ij 

It 
I~------~------~~~~--------------~----~--------------------------~I: 

11 

Reviewed By:' 
Date: 

" .. 

f' 
I: 

Ii 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafidation Level 3 DV-3) 

. . 
9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

jop~.Q3 

r.ev.O 
AnadunentC 
Page 111 01 11: 
Jufy 1994 

Page 13 at 18 

Have labora:ory control samples containing a representative number of the compounds of interest bee:J 
analyzed at the frequency specified in the E?A method or QAPjP? 

yes9' No 0 

Evaluate percent recoveries based on control limits established in individual E?A methods, or use e~a:!!shed 
laboratory control fimits. List below re---Overies of compounes which did not meet criteria with reference ::> 
control limits used. 

Cor..pound Acicn Sampi:s ;'.::e:ted 

I }/i~kNI!! I 

Comr:>i Limit ~eieren::e: ________________________ -.;. __ 

E .... aluale fi?D based on controllimils established in inolVicual ErA methods. or use e~ablished Iabo;al:~ 
comrol limits. List below recoveries of compouncs which did not meet criteria with reference to c:mtr:>1 1;::1its 
used. 

tj) Control Limits Action Samples A.'7ected 

I r/)-130 

Con rol Lim Reference: 
---------------------------------~-----------------:l-AItt,i.I{rl./.~- /3J. ~ rfJ -l30 

dill,'ttI.ot'-"fWt! 

Reviewed Ey: ~~ 
Dale:/. : 

-, 

... 
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July 1!r94 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValiCation Level 3 OV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

List below the internal standard areas of samples or blanks which did not meet criteria. 

Date 

, 
I 

Sample 10 
Internal 

Out 
Acceptable 

Foange 

Page 14 of 18 

Action Ii 
II 
II 
I' 
" 

, " 

" ' 

~ .. Ij.' 
I 

II' 
. ' 

~--------~~~~~~--~----~~--~--~----7---------------------~ 
/1 " 

ion times of the internal standar¢; within '30 se::lf1c!s of the as~Ciated 'caiQ:aiion.sta~darC? 
NOW 

11.0 TARGET COMPOUND LIST ANALYTES 
, 1.1 GC'MS Analyses 

. ' . . . .. . ' 

, 

" 

Are t:Je reconstructed ion chromatog~ams. the mass spe::ra for the identified compounds. and tne d~a system 

prir..c:J:S included? Yes 0' No 0 

Is c!lromctographic performance ac:eptable with respeC: to: 

Easeftne stability? Yes Ef No 0 

ResolUtion? ~es,e(' No 0 

Peak shape? Yes s'" No 0 

FuC-s::ale graph (attenuation)? Yes ~ No 0 

.. 

Reviewed Ey: ~~ 
Date: /,J1<t 
A~7·~ "'?'SNL:S::'?JO.UC.nl 

. . ~ .. " 

.. , 

& ~ •• 

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

'. '.. ." ~ j 
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~ . ,,, . 

•• 4 .. • .. ... • • 

'. . . .. 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerifteationNalidation level 3 DV-3) 

TO? 94-03 
F.ev. 0 
Ar.aclunenl C 
Page 113 of 115 
July 1;;;;4 

Page 15 of 1a 

N_I" At/J,c.ttJ, k.. Other. ____________________________________________________ ~~~-----------

Is the RRT of sac. ... reported compound within the limits given in the method of 

continuing calibration? Yes 0 No 0 

Are all the ions present in the standard rr.ass spectrum at a .. ti·/e intensity greater than 10% also present in 

the mass spec:rum? Yes 0 No 0 

00 sample and stancard relative intensif No 0 

11 no for any of tl"oe a:>ove. inc' Le below prcblems and t;'.:alifi::at~~s made to ca:a: 

'1.2 GC Analyses 

Are there any ,rans;:rip.ion·calculation errors between the raw cat: and the re;lOrtino • 

YesO No U 

Ii yes. review e:rors and necessary correcoions below: if errors are 12 _ • resubmittal c11aboraiory pa:kage may 
be necessary. 

. coniirmation analysis? Y 
,..~nnnunds within the calculated retention time windows for both quantitation and 

NoD 

Was GC/MS co . ation performed when required by the EPA method? Yas 0 NoD 

. If no fdr ny of the above. reject positive results except for retention time windows if associated standard 
co unds are similarly shifted. 

Reviewed Sy: . 
Date: 

~.,.I~ 
rll'IB?= _____ ------------



TO?54.Q3 
P.ev.O 
Al:adlmenl C 
Page 114 of 115 
July 1954 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerifiationlValidation Level 3 DV-3) 

Page 16 of 13 

Samples atfec:ed: _____ .....!.:M:...!,~tL._~fF'~==----------7"''''------

Ched< chromatograms for false negatives, espe::ally for the mulf ~ peak components (toxaphene and PCEsj. 
If false negatives are apparent and the appropriate PCB st rds were not analyzed, or if confirmed analysis 
was not present. flag the affected data. 

Samp~saffee.ed: ____________ ~~ __________________________________________ __ 

Du • Ule com;liexities of ?CS·pe~i:icie analysis, each analytical run sa~uld be reviewed to verify 
Ion and c:liumn performance. 

'2_0 FIELD DUPUCATE ANALYSIS 

Were field dl.!pii:ates submitted lor analysis? Yes g/ No 0 

If yes. calC'Jlae n?D and use professional ju::gment to determine if the data needs to be q'Jaliiied. Li.c;t resui:;; 
below. 

Date Sam;>le 10 Compoun:i 
Sample 
nesult 

13.0 COMPOUND QUANmATION.'REPORTED DETECTION LIMITS 

Are there any transcription'calculation errors irom raw data to reported resuJ+.s (ched< at least 10% of positive 
results)? Yes 0 No Gt ...: 
In addition, veriiy that the correct internal standard, quantitation ion, and RRF were used to calculate the result 
for a minimum of 10% of sample data. 

'. 

Ii 



.', 

ORGANIC DATA ASSESSMENT SUfAMARY FORM 
(Data VerificationNalidation level :3 OV-3) 

13,1 Chromatogram Quality 

Were baselines s:able? Yes 0 

tJ, r ,4ffA't:-A;le 

NoD 

Were any negative pealts or unusual peaks present? Yes 0 

Were early eluting peaks resolved to baseline? Yes 0 

It in~rreC: cr.;arnitations are evidern. note corrections n 

jOP ~,C3* 
?ev.O 
Atlac:hl'l\¥.\: C 
Page II~ ellIS 
Juty 15..,. 

Pa;;e 17 01 18 

.... ice!eC:ion limits) adjus!:,d to ratle:: sample =:Ictior.s and tor s:J!s, sampie 

-";-·"r"'? Y"'s n .,' .... ~" ........... -
c:rre::ions .md note below. 

14.0 TENTATIVELY IDENTIFIED COMPOUNDS 

Are Tentative!y Identified CompounCs (TIC) properly identiiied with s:an number or re~t"'~_._. 

cpn=entration. and J qualifier? Yes 0 No 0 

Are the mass ~pectra for TICs and associated "best mat - NoD 

Are any TCl cpmpounds listed as TIC c NoD 

Are each 01 the ions pres n the reference m,ass spec:ra wittl a relative intenslty greater ttlan 1\)% also 

e mass spedrum? Yes 0 No 0 

Re\'iewec! By: 
Date: 



-----
;:;ev 0 
J.::a:runenl C 
Page 116 o/-I1S 
July 15:04 -

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VemicationIValidation Level 3 DV-3) 

Page 18 of 18 

Do TIC and "'best match" standard relative ion intensities agree within 20"lo? Yes 0 No 0 ~ f +l'hCA~k 
COmmems ____________________________________________________________ ~~----

Reviewed By: 

Approved By:" 

Date 

.1(_ :... / >:: L.;;t­

.,HI/be 

"Data package must be approved by ProjectlTask Leader. 

AL"2·s.:-wp;SNl:sO;:~C_nl 



.L~...)OCt.c:::::tJ.l::'J;:1 
15036825109-+ 505 684 7669 ;:11 0 SENT BY:Xerox Telecopier 7021 ;12- 4-97 ; 1:33PM; 

ANAL VTICAL RADIOCHEMiSTRY DATA VAUDiATION 
CHECKLIST 

<.:.t- J/JL Lb~JDO' 
I Project Name Cc. ,1"9 At JI'f .. .~ ~ ~ :J.I'5:. " -. /lOll!:"" 

11..:;:;' ~ 0. •• ~1I ....... .... /"' .•• ~ •. No. C(!)lZ.c / f' "";A.",,/..;l I ChaIn of" ~o. S/M9'l' 
A ~ E~A. 7('7/}·/) 'Ust: 1:::._ ...... A ,l;;,k7Jfc It'..., 

REVIEW ITEM • NO NAsr II::; ~ 
I A, ~nl nlr.r~ TIMES r v'rL ~ 

1. Preparation and analysis holding times ftc. ~ ~ tzf1l'l mel? 

2. Short.half IIle paramoters anal),%8d for and 
.--1--

~ 
chOcked? 

B. ,...", • ..... ·.TlON • - /:. /x.. .~, ~ - ').:..::: ~ ~ ,,, ..... 
1. .q "w, .. ~,~ an.cl. tiDCI.".~ .~-:~ ./' 

, 

2. • ,~,, __ "w/; Da~ ~ weekly~. or 
............ y -? ./ 

3 ... , ."..... Met? 

~ 
. "'ng"G. 

~ C. , .... ,.. .. ~RY ~~I"V ... Ct,.RADI 1:0 j?JJA ........ I~ -r' ~ 

1. S1andard: Independent, certified reference 
/ 

material? 

2 .• '.""'~'''J' batch? .,/ 

3.%:':vw ~or_1 

~ "~ I D. ME; I nv .... AI A Nit' JfO. '~ -~ '/' -p--z,;t ~. 

1. . _ .. __ '_I Elich_batch? 
" 

J 

2, Matrix: Matrlx_ .. ../ 
3. ~ ." enUre .. '..,7 ,/ 

4. Blar.b show • '" .- . 
E. MATRIX .t ... n •. 

" Bi! M, /1157/)/50 un&44. __ h ~ -
1. Each batch? ,', 7" -R' .., 
2. Matmc: MatI1x if ./ .- , 

3. EnUre .a'O ./ 
4.%'" 7S-.1~~ or _ .7 

• • I F. ANA1..'_II\.iA~ VIE!-.. '-'I "e" 
1. Tracer. 1 type. '~Y.'J met? 

2 .... .A andlor decay: Correct factol'll / 
I 

3. Solids YV'.,~ :', Planchatte loading ./ 
, 

,I- !.k. 
<5 "11'-'" • ~.u!" 

G. DUPUC~TE ~ ~ J1ld lJE£ ~~.~ 7... A~-d 0 ...L .-.. 
LType: Lab "t '''''~ .:... ~.&d;:-~ ~ ~j1. -. ~ p~ 

1/ . Each batCh?, ../ .tI_ :'7;'J - I ..e. I. /;: . / 
J. Matrix: Matrix ;r V ..,k_ . ii T" ,. P..fJ 

. 

AU09.951WM.rrcO;'J38'9 B-1 310723.00:;.0\,(100 I2.Y ~ 12'!?pm 

.. - .... .. .~ -- -.'- -

- , 



15036825109 
SENT BY:Xerox Telecopier 7021 ;12- 4-97 : 1:34PM: 15036825109" 

ANALYTICAL RADiOCHEMISTRY DATA VALIDATIOf\l 
CHECKLIST (CONTINUED) 

505 884 7639;#11 

AU09.9$IWI'ILITCO:T)t$9 B-2 3107l1.oo, 0).(100 12:17pm 

•. . - -----:--o"" .. -;-""'!"""- •• -- - -_ •• _ .• _. 



;:),..I\II'Lt. HNI)J?'I'CS SUMMAH Y 

"R'COC' DJta Classification' 

Sample" I DV 
Fraction No. Analysis Qualifiers Comments 

t< 'r- I)':;'S" - ttJ- ~. 5'~5 /~'S"&:;- t{r -;J.. T F~ .' :t I. Br:trt p"'''icJ~) j2-A ~ c.~ .,c._ d" 

. I- o.;2S" - ().$-/. d-S _~~"'LL.. ..... .c...~~ 
"'(),;J6 - () -~.S-s ~ 4-, -at;:, • ~:£.J. 

d g.-~~ 
'i-t),;l(G -1).'5"- /.()- S .1.. 

'r-d.;2r-() -t).~-"5 J 

'r- ();:l:;-~.5-/'()-S i 
I--t)~ -:r -IJ5'-/.O-D4 ~ f r 

~ !L;:- . ./../L t....4 ~ ~_~ .I ~ , 

tOe v.... Ii' .J!l. "" "'- ..,. ~.-~ ~~. 2 
.h~'t~~d 

.d. .,/. L3r . ~ ./..£ 
~ .J'~ ~ -,7 ~ ;,;, 
~; -, ., 

" . . -

Sample No.IFraction No. - This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis - t:se valid test methods pro\'ided 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 \'31id 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. EPASOISB. EPAS081. EPA8260. EPA8260-M3. 
EPA8270. HACH_ALK. HACH_ N02. HACH_N03. :"IEKC_HE. PCB RiSe 

. 

~ 

"" 



List of Data Qualifier.; used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria 

Al Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria 

A2. Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria 

B 

BI 

B2 

B3 

J 

Jl 

J2 

P 

PI 

P2 

Q 

R 

u 

Ul 

UJ 

Analyte present in laboratory method blank 

Analyte present in \rip blank. 

Analyte present in equipment blank. 

Analyte present in continuing calibration blank. 

The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifier.; (i.e., A,J) 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCSILCSD) do not meet acceptance criteria 

Laboratory precision measurements for the Matrix Spike Sample ~d -
associated duplicate (MSlMSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

The data are unusable for their intended purpose (Note: Analyte mayor may not 
be present.) 

The anaIyte is a common laboratory contaminant. The associated result is less 
than ten times the concentration in any blank. 

The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

• This is not a definitive list. Other qualifier.; are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:March 10, 1998 
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TOP 94·C3 
Rev. 0 
Attachmenl C 
Page 35 ollIS 
July 19S4 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 1 01 16 

SITE OR PROJECT C C. 7i4 - ItA CASE NO. r..;} /5: ",:2.:),,$' 

ANALYTICAL LABORATORY Ct2t2. t SAMPLE IDS _________ _ 

&3{. r3<S - "c;;>. 1;;; 0.36 z!iT -60;'" LAB9RA ORY REPORT # 9'$/-$1..;3 
K#:. (,/1'1 "I~ /fllcl}c "1'1" !:/Ol'l 'f 

NO. OF SAMPLES r:PI ~ 
DATA ASSESSMENT SUMMARY 

1. HOLDING TIMES 

2. CALIBRATIONS 

3. BLANKS 

4. les 
5. LeS 

o. DUPLICATE ANALYSIS 

I. MATRIX SPIKE 

8. MSA 

9. SERIAL DILUTION 

1 D. SAMPLE VERIFICATION 

'1. OTHER QC 

12 . OVERALL ASSESSMENT 

.I (check mark) - Acceptable 
Other - Qualified: J - Estimate 

lep 
V 
../ 

=t 
:r 
.,,/ 

AlII 
.,/ 
v;/ 
17 

I 

UJ • UndeteC1ed. estimated 

AA MER~Y 
/ 

CYANIDE 

t/If 
./' /' 

< 

v""" v""" 

../ 
-:r / 
.,/ /" 

'" CNA 
YtH-I>/.:J!I/91 

./ y/ 
v" ..,/" 

/ V 

NI1-A'-t-~e~~ 
I. ). R - Unusable (analyte mayor may not be present) 

~ /,/.::u 'IV 

a:M!t=¥; _~??;¢:~£~/.~ . 
REVIEWED BY: • <;: .... : d c& .L..Jt-
DATE REVIEWED: ~9 z: 

AL'2·94WP.SNL:SOP3044C.RI 
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TO? 94·03 
Rev. 0 
Al'.acilment C 
?age 36 of "5 
July '994 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

Page 2 of 16 

OVERALL DATA QUALITY ASSESSMENT cfJ ));;t:; L. e..:c:rl <r~ 

Reviewed By: ~ ~ .J-oate: ~~rl'.!.-~""""r6.~<,-------
AL"2-94,WPJSNL:SOP3044C.R, 



1.0 HOLDING TIMES 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

TOP 94·03· 
F.&V 0 
AlIa:hmenl C 
Page 37 of 115 
July 1994 

Page 3 01 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. 

I 
Holding Days Holding Action/ 

Time Time was 
Parameter Criteria Sample ID Exceeded , 

I I I 1 I / 1 

I 1 I I I / I, , 
1 1 1 I / 11 , 

I I 1 1 
I n / Ii • 

1 I I I ' 11'· .... / 
!I 

I: 
I I I .V /' " , 

I 1 I V/ ;t" 'I I· .1 

!I I I I .t .// JfV Ii 

I: 
I I II' V V /.I../ V II 
I I h V

/ 
'\ . I! 

. II 

Ii 
I 1 I'/' . " : ·Ii 

I I A i " 

'I 

w", 'h' ","", P""~""'" "~ No 0 . 
List below samples that were incorre y preserved. 

II Sample No. I / Type of Samples I Defic:ency Action I 
7 I 

/ . 
/ I 

/ 
/ I 

/ I 
/ I 

V I 

Reviewed By: 4-':' d DZ:::~ Date: ---.;:/.~/....:../....!.T"":"/...Lf-=r:....--_____ _ 

AL •. s.: WP.'SNL:SOPJ044C .Rl 
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TOP 94·03 
Rev. 0 
At:ac.~ment C 
Page 38 of 115 
July 1994 

. '.': -.-: - .. ' . . ., 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data VerificationNalidation Level 3-DV3} 

2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

Indicate "IoRecovery ("loR) criteria used to evaluate calibration standards: 

Metals: -------------------------------Mercury: ------------------------------------Cyanide: -------------------------------Other: 

Page 4 of 16 

List below the analytes which did not meet "loR criteria for initial anc continuing calibration standards: 

II Analysis Date Analyte A::tion 
ICViCCV 

2.2 Analytical Sequence 

Did the laboratory use the proper number of standards for calibration as described in the EPA method? Yes 

[if No 0 

Have initial calibrations been performed at the beginning of each ar.alysis and at the frequency indicated by the 

EPA method? Yes B' No 0 

Have continuing calibration standards been analyzed at the beginning of sample analysis and at a minimum 

frequency indicated by the EPA method and at the end of the analysis sequence? Yes [t( No 0 

If no for any of the above, outline deviations arid actions taken below: 

Reviewed By: Date: _.:;.,t~~.;.....;J....;;.~...!../...!..fj.JL.f _____ _ 

AL'2·9-lWPISNL:SOP30"C.Rt 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

TO? 94·03 
M'2V.O 
A::a""menl C 
Fago 39 of 115 
July 1994 

,.," 
J 

Page 5 of 16 

Were the correlation coefficients for the calibration curves for AA. Hg. CN. and other spectrophotometric 

methods ~0.995? (Check calculations performed for calibration curves.) Yes g/ No 0 

It no, list: __________ ~-----------------------

II Date I Analyte I Coefficient I Action 1 "" w I'.ltected 

I I I ..l- I ---- , 
, I I ~I I 
1 I -----r ~ I I 
I 

~ I I I , 

'; ...----- I I I I 
I 

Ch9:k tor transcription and calculation errors involving calibration summary forms and raw data. Briefly 
s;)mmarize 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 Continuing Calibration Blanks (ICS/CCS) been analyzed at the frequency required in the EPA 

method? Yes 0 No 0 

It no, summarize problems and resolutions in the narrative report 

List analytes detected in ICB and CCBs below: 

NOTE: For soil samples. convert blank values to mglkg using digestion weights and volumes . 
• 

Required ~ 

! 
i 
II 
II 

I~ate ICSICCB No. Analyte Cone. De1ection Limits Actinn~ ,.... Samples Affected 

I 1.11 d' .-------: I 
I I jl If~ - I 
I I ~ ~ 

~ 

I --- V I --- I 

Reviewed By: ~. 8;;:=::: ~.;:I'- Date: ---''''Tld"-,,,':.:2=·-ri~;.....!:''iT~ ____ _ 

AL '2';"; WP!SNL:SOP3044C.A1 
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TO? 9~·03 
Mev_O 
Ar.aehmenl C 
Page ~o of lIS 
July 1994 

3.2 Method Blank 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Was one method blank analyzed lor: 

Page 6 of 16 

Each of 20 samples? Yes e' No 0 
Each digestion batch? Y~~ G/ No 0 
Each matrix type? Yes ~ No 0 
Both AA and IC? when both are used for the same analyte? Yes E!r" 
. or 

At the frequency indicated in the EPA method or QAF'jP? Yes ba' 

No 0 ,..' f ,{/?"~j;,,J,le ~f/f~ 
NoD 

NOT:: Method blank is the same as the calibration blank lor mercury and for wet chemistry ar.a!ysis. 

List analytes dete::ted in method blank samples below. NOTE: For soil samples. be sure to ca;:ulate blank 
values using digestion weights and volumes. 

I Preparation Analyte Cone. Required Action Level 
Date Detection 

1\ 
Limits Samples Affected 

li~/71''f ..?1111 LeAd 11J.0000sol O.~ 1< .4 1-1- -.l /~K 1 :L_.,. 

I .J- .2 ,.,,'11 J. lO. CtJilSoo I O. :J- I LA " 
"j 11 ~ ''''' ~I.l " ~ 

i I I I I -.: -r.:~"~J .. ~( .... ~. ".01 

I I I I "T" ~ /1( "..L, 't;; ..: 

I I I I ... ~*. s t1t!!.i. ~ (U.Le~ +; I 

I I I /h:-+;~IV -f!tt.f,1H I-...t.. 
I I I I /.~ 'lJ " tiI":r "":' tx c.. .... 
I I I """.e& •.. , ., ~ 

" " " 
-, /? 

• ~7 .....- "r 

Is concentration in the method blank below the, detection limit? Yes 0 No U1 
Affected samples: ;s:::(.. _ ... fl ., J" 49 ec 1) 4 ¥ s. I1/., cL. te. w9 

Qdutt4J So 4O.iZ _ '-C #A=yL Idx r'."*= # -~ 

, J..:t;. 
I.e >PftJ 
17.uo -..c. 
v.-
~ 

~ . 1" 

Reviewed By: ~~ d .z:: ? tf . Date: _..!:':....II!:bJ./....I.f-J./~1.,g,K' ______ _ 

AL2,;..,wPISNL:SOP3044C.Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafidation Level 3-DV3) 

3.3 Field/Rinse/Equipment Blanks 

~~v. 0 
"'::achmenr C 
r-;;3e41CI115 
July 1954 

Page 7 01 16 

Was a field/equipment blank analyzed as required by the E?A method or QAPjP? Yes 0 No ~ 
LiSl below analytes detected in the field blanks, NOTE: For soil samples. calculate blank values using 
digestion weights and volumes. 

Colle::tion 
Date Blank 10 

Detection 
LimIts Action Level 

Samples 
Affected 

Ii 
I' 

I! 
:~====~====~=======r~============~==================' :; 

" 

" :~------~----~~------------~------------~--------------------~!i I' 
Ir-------~~~----+-------------~--------------~----------------------~,I 
1~-_7"7_--_+_----7---~----+-----_----.211 

" II 

II 
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 

B hours? (Not required lor Ca. Mg. K. and Na) Yes g/ No 0 . . 

Samplesaffected: ______________________________________________________________ _ 

Are the values 01 the ICS for solution AB within BO-12D%R? Yes 9 No 0 

If no. is the concentration of AI. Ca. Fe. or Mg lower than in ICS? . Yes 0 

Reviewed By: t::,.;.. d >:'::.-r:4.!C ,Date:_.:;.~A£..:~~..l.:../f!_<r_==__ _____ _ 

Al..:2·~,Wp,SNl:SOPJ044C.R1 
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...... ' .. ' :.: . . ..... ": .": .. ' 
.' . .' .' 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 8 01 16 

II no, list below all analytes which did not meet "loR criteria and in which the concentration 01 AI, Ca, Fe, or Mg 
is higher than in the ICS: !1h';- ~'p)C;f-Jk 

Date I Analyte %R Action Samples Atf" 

I -~ I I ---- I 
I -- I 
~ I I 

~ I I I I 

Are any results> IDL for those analytes which are not present in the ICS solution A? Yes 0 No [?" 

If yes, resutts >2 (absolute value of the 10L) indicate either a positive or negative interference and must be 
qualiiied. 

I 

Samples affected: ________________________________ _ 

Check for transcription.·calculation errors. Briefly summarize errors and associated actions when data q~ality 
might have been affected. 

5.0 LABORATORY CONTROL SAMPLES (LCS) 

Was an LCS analyzed at required frequency? Yes 0 No 0 
Samplesaffected: ____________________________________________________________ __ 

Reviewed By: 

AL'2·S4fWP!SNL:SO"3044C.RI 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

lOP 54·03 
Mev .• 
Aaac:.hm-enr C 
Page 43 01115 
July 19.4 

Page 9 01 16 

List below any LCS recoveries not within limits. 

Preparation I I I --Date Analyte %R Action Samples Aff~ 

I I 'hJ -----I I '.-/' ~~ 
I I I~ /~~ I 

I I ~ 1--"''' I 
I , .........-r I I I 
I I ~ I I I Ii 
I ~ I I I Ii I 

i..........- I I I I II 
6.0 LABORATORY DUPLICATE ANALYSIS 

Were laboratory dupiicates analyzed at required frequency? Yes g' No 0 

Samples afiected: _____________________________ _ 

Was laboratory duplicate analysis perlormed on field or equipment blanks? Yes 0 No go-

Samples ailected: _____________________________ _ 

Is any value for sample duplicate pair <POL and the other value >10xPOL? Yes 0 No ~ 

Samples affected: _____________________________ _ 

Date:. t.j/?/f€' 
AL '2·~.Wp.SNL:SOP30 .... C.R' 



TO? 94·03 
Rev. 0 
AI:acllmenl C 
Page 44 01115 
Jyly 1994 

': . 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

- .; 

Page 10 of 16 

List below concentrations of any analyte that did not meet criteria for duplicate precision: 

Sample 

I 
Preparation I PQL I RP.9t I Sam 

ID Matrix Date Analyte Action 
~r ~"ected 

I I L . ~ J---::::" I 
I I I ,1' . -,-oJ ~ ~ I I 

I I I I '1/~ .~~ I I 
I I I .....-t:: I/" I I I 

I ~ I I I I I 
I .;.-- I I I I I I 
, ............. I I I I I I I 
Check for transcriptionicalculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected. 

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were field duplicates collected at the frequency indicated in the EPA method or QAPjP? 

Yes Gr" No 0 

-

If yes, qualify data associated only with the field duplicate pair. Calculate RPDs for each analyte in which both 
values are greater than the IDL 

r-

I 
I 
i 

\, 

Is any vaiue for sample duplicate <: practical quantitation limit (PQl) and other value >10xPQl? Yes 0 No 0' 

AL'2·94,wP.'SNL:SDP3044C.Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaJidation level 3-DV3) 

j'Q? S.!·:3 
MeV_O 
,c" .. .ac."m'S~t C 
?age~.5 011:5 
July 19;~ 

Page 11 of 16 

Samples affected: _____________________________ _ 

List below the analytes that do not meet RPD or pal criteria. Use the same criteria as those used for 
laboratory duplicate analysis or criteria specified in EPA method or sampling plan. 

I' I I! Sample 10 
I' 

'if'6/".6~J-r :.'·.,. .... · .. ft>l 

II } I 
!i I 
!I I 
ii I 

I Collection 
Matrix Date 

Samples 

Check for transcription.'calculation errors. Sriefly summarize errors an:! associated actions when .ca~a quafrty 
might have been affects. 

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: t; _:.. d X ..t... f- Date: _.=;6.,,'4=.3..<..1...1.1 ...... 1' ______ _ 

AL"Z·S4W?SNL:SOP301.4C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaJidation Level 3-DV3) 

·' J 

Page 12 of 16 

Were matrix spikes performed at the concentrations specified by the EPA method? Yes Gr No 0 
Samplesaffected: ____________________________________________________________ ___ 

Was matrix spike analysis performed on field or equipment blanks? Yes 0 No G:r" 
If equipment or field blanks are the only aqueous samples. matrix spike analysis may be performed; however, 
matrix spike samples must be present for the other matrices. 

Samples affected: ______________________________ ~ _____________________ _ 

L!~ beiow the % recoveries for analytes that did not meet the criteria: 

I %R I Ac:ion Samples Affected II 

n,s 
f~======9t==~~~~~r=~==~~~~======~6=====~~b 

Check for transcription/calculation errors. Also check to ensure matrix spike concentrations are not affected by 
sample dilutions performed. If matrix spike concentrations are diluted below or close to IDl based on sample 
dilutions performed, use professional judgment in qualifying data. Ensure that the laboratory performed sample 
dilutions only when necessary as indicated by OAtOC requirements. Briefly summarize errors and associated 
actions when data quality might have been affected. 

Reviewed By; Date: ---J,R,..&.....b~.3~I/-L9--''!L--____ _ 
AL'2·94WP.SNL:SOPJ04.lC.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaJidation Level 3-DV3) 

TO? s,.:·03 
i=.ev.O 
A::a::!1ment C 
Fage 47 ot 115 
July 1994 

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 digestiol) 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 QC analyses (not required if MSA is 

done)? Yes Gt' No 0 

Samples affected: 

Were pos;digestion spikes analyzed for samples. including OC samples? Yes @'" No 0 

Were postdigestion spikes analyzed at the required concentra;ior.? Yes ~ No 0 

SamOles affected: ______________________________________ __ 

Was a dilution analyzed tor samples with postdigestion spike recovery <40%? Yes [3" No 0 
Samplesaffected: ______________________________________________________________ _ 

MSA Analysis (Method of Standard AdditionsrMSA is required when serial dilutions are not with ± 10%. Was 

MSA required for any sample but not pertormed? Yes 0 No Gr" . 
Are MSA calculations outside the linear range of the calibration curve? Yes 0 

Reviewed By: ;(....:... ~ ;Z:::~ Date: --=~;.c..p~3A-=-'n'....:..-______ _ 

A!..'2·S04.W?SNL:SOP3044C.R1 
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.... . ' .': '.: " . 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerilicationNalidation Level 3-DV3) 

Page 14 of 16 

NOTE: Ensure the spiking concentrations used for MSA analysis were at 50-100% and 150% of sample 
concentration or absorbance. 

Samples affected: ______________________________ _ 

10.0 SERIAL DILUTION ANALYSIS ~f I1,lhc~J~ 
NO,:: Saroal dilution analysis (Iep) is required only for innial concentrations equal to or greater than 1 Dxl"L. 

If aopiicable. was a serial dilution periormed for: 

Each 20 samples? Yes 0 No 0 
Each matrix type? Yes 0 No 0 

Samples enected: ________________ ..:..... __ -..,.L-___________ _ 

List below results which did not meet cmeria of %0 <10% for ly1e concentra1ions grea!er than 5CxlDL 
before dilution: 

Sample 10 Action Samples Affected 

for calculation errors and negative interierences. 

Reviewed By: J:::.......:.. A ;c;::JJ-c..Jt-

AL "2·94,WP.'SNL:SOP3044C. Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

11.0 SAMPLE RESUL.T VERIFICATION 

11.1 Verification of Instrumental Parameters 

TO? 94·C3 
Mev. 0 
At'.achmenl C 
Page 49 of 115 
July 199.1 

Page 15 of 16 

Are inslrument detection limits present and verified on a quarterly basis? Yes 0 

Are IDLs present for each analyte and each inslrument used? Yes G;;Y' No 0 

NoD 

Is the IDl greater than the required detection limits for any analyte? Yes 0 
(If IDl > required detection limits. flag values less than 5xIDL.) 

NOg/' 

Samples affected: ________________________________ _ 

Are IC? Interelement Correction Factors es:ablished and verified annually? Yes 0 No 0 tlt't ~/JCIIJ/e. 

Are Ie? Linear Ranges es:ablished and veriiied quarterty? Yes 0 No 0 IV&- t- .#PI//C. M. . 
If no ior any 01 the above. review problems and resolutions in narrative report. ___________ _ 

11.2 Reporting Requirements 

Were sample results reported down to the pal? Yes g/ No 0 . 
If no. indicate necessary corrections. _________________________ _ 

Were sample results that were analyzed by ICP for Se, TI, As, or Pbat least 5xIDL? Yes 0 No 0 

Were sampl~eights. volumes. and dilutions taken into account when reporting sample results and detection 

limits? Yes ~ No 0 

Reviewed By: iC:~ d Y W Date: _~~~b..:;;.~:..:,:.t...6.LJLr ______ _ 
At. '2·9A,wP.SNL,SOPJ044C .R! 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 16 of 16 

If no for any of the above, sample resuHs may be inaccurate. Note necessary changes and ft errors are 
present. request resubmittal of laboratory package. 

Were any sample results higher than the lineyr range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No I:kr 
Samplesaffe~ed: ____________________________________________________________ __ 

".3 Sample Quantitation 

Check a minimum of 10% 01 positive sample results for transcripticncal:ulation errors. S~mmarj:e necessary 
c:mections. 11 errors are large. request resubmittal of laboratory package. 

Comments: 

Approved By:' _________________ ---, __ _ 

Date: 

'Task/Proje~ Leader is responsible for approval of data set. 

Reviewed By: 

AL'Z·SoI.WP.SNL:SOP3044C.Rl 

.' 



m -;::- :c ., 
~ ~ eo. !!!. 
'" M ~ 

d: a. ~ 
, 

N 
M "t m "t , a. 0 0 N 

~ ::J: M '" ;! .... 
Sample Number 

.... .... 

CCTA-61A-GR-019-().().S-5 J,A2 J,A2 

CCTA-61A-GR-019-0-0.5-DU J,A2 J,A2 

CCTA-61A-GR-019-0.5-1.O-S J,A2 J,A2 J. .t ./. ~ 01 w..L -~ ..I '7 ... ~ :...L ~ ~ , 
CCTA-61A-GR-020-0-0 .5-S J,A2 J,A2 

, 
CCTA-61A-GR-020-0.S-1.0-S J,A2 J,A2 

CCTA-61A-GR-021_0-0.S-S J,A2 J,A2 

CCTA-61A-GR-021·0.5-1.0-S J,A2 J,A2 , 
CCTA-61A-GR-022-0-0.5-S J J J J 

CCTA-61A-GR-022-O.5-1.0-S J J J J fJ . "./. "..P d.. u. -t;g } ,,. w .v. ~ .... t Iii. ""'-
CCTA-61A-GR-023-0-0.5-S J J J J ( , 
CCTA-61A-GR-023-O.5-1.0-S J J J J I 
CCTA-61 A-GR-024-O-O .5-S J J J J 

CCTA-61A-GR-024-0-O.S-DU J J J J 

CCTA-61A-GR-024-0.5-1.O-S J J J J / 
CCTA-61A-GR-025-O-0.5-S J,A2 .) 
CCTA-61A-GR-02S-O.5-1.0-S J,A2 \. j 'J, ? .; -I. I" " t:;" I?h ~ ~ ...... ~~ 

CCTA-61A-GR-026-0-0.5-S J,A2 I , , 
CCTA-61A-GR-026-0.5-1.0-S J,A2 

CCTA-61A-GR-027-0-O.5-S J,A2 

~CTA-61A-GR-027-0.5-1.0-S J,A2 

CCTA-61A-GR-027-0.5-1.0-DU J,A2 / 



;)A'\IJ'l...l:.l'Ii'OOI:-lGS SUMMAnY 

Silc: ~/4 - C.c T/f 

AR'("OC: 5'/1.2. / 9"6 D:lt3 Classification: DA.cA-VlCS 

Sample' I DV 
Fraclion No. An:llysis Qualifiers Comments 

S EE / '1 / /, ~CflEj) T/1BLc 

. 

~ ~ . ~-/~ u:> h [, ... ""...a: 
r 

tf)c LAA I .. .. ... ~ .-LA ~ 
. I 

-

Sample No.IFntction No •• This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis· t:se valid test methods proyided below or if the result applies 10 an individual analyte within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers· The cot!)· 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. EPA6010. EPA7470'1. EPA8015B. EPA8081. EPAS160. EPA8260-M3. 
EPA8270. HACH_ALK. HACH_ N01. HACH_N03. ~lEKC_H£. PCBRISC 

. 

.. 

I 

I 

I 

I 

I 

I 



List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracY andlor bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria 

AI Laboratory accuracy andlor bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy andlor bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B 1 Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (i.e., A)) 

11 The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

12 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCS/LCSD) do not meet acceptance criteria 

PI Laboratory precision measurements for the Matrix Spike Sample iI/itt -
associated duplicate (MSIMSD) do not meet acceptance criteria 

P2 Insufficient quality control data to determine laboratory precision. 

Q Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

R 

u 

UJ 

UJ 

The data are unusable for their intended purpose (Note: Analyte mayor may not 
be present.) 

The anaIyte is a common laboratory contaminant The associated result is less 
than ten times the concentration in any blank. 

The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

• This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:March 10, 1998 



Sile:: Ie/If 
, 

S'ro i1~ t2 It. !I".,.MCs .... R'COC: ! 9-x /) 1! / .;).. 'I Data Classification: 

Sample' I DV 
Fraclion No. Analysis Qualifiers CommentS 

Cc. T/I-'M- (;1.- ;2~9/-1/1- 0 -r;A 'See 4 -t I.. ~ R- cd"/" t! /l.. 
. O,ill-O- 0."5:-5 ( HmX) :> /r:/e ..[;/1. ,..",)1.... ""fi,1I,) 

, .. f' ., .... "";. 'he as 

-'J~ .. ~L ~ t.,...Q. .4 ,..,,~ 

F 

&c ltk 11>, .. """ cA .I ..... ...." ~ ~ __ ~.4 

P1:!S'ft P'l;S" ,t.) ,.. ~L"......-! rT c,.P ~I:I .L1~ • .. 1) 
-" fi' .. 

. -

Sample NoJFraction No ... This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis .. t:se valid test methods pro\'ided below or if the result applies t(l an individual anal~le within a test method. 
use the CAS number from the analytical dam sheet. 

DV Qualifiers .. The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
nOI on the list are needed, contact Tma 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, EPASOI5B. EPAS081. EPA8260. EPA8260 .. M3. 
EPA8270. HACH_ALK. HACH_ No:!. HACH_N03. :"IEl-~C_HE. PCBRISC 

. 

.' 



Qualifier 

A 

AI 

A2 

B 

BI 

B2 

B3 

J 

11 

J2 

P 

PI 

P2 

Q 

R 

u 

U1 

UJ 

List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Comment 

Laboratory accuracy and/or bias measurements for the assoc!a!e.d 4boratory 
Control Sample (LCS) do not meet acceptance criteria. , . . 

Laboratory accuracy and/or bias·ineasu'rements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

Analyte present in laboratory method blank 

Analyte present in trip blank.. 

Analyte present in equipment blank.. 

Analyte present in continuing calibration blank.. 

The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (i.e., A,J) 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and -
associated duplicate (MSIMSD) do not meet acceptance criteria. 

Insufficient quality control data to detennine laboratory precision. 

Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

The data are unusable for their intended purpose (Note: Analyte mayor may not 
be present.) 

The analyte is a common laboratory contaminant. The associated result is less 
than ten times the concentration in any blank.. 

The analyte was also detected in a blank.. The associated result is less than five 
times the concentration in any blank.. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:March 10, 1998 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV-3) 

~ '/1'$;'-( 

iOP 9~.cf 
F.ev.O 
A:-.ac.i,ment C 
Page 99 of I IS 
July 199~ 

Page 1 of 13 

SITE OR PROJECT --.,;..!'..:~_....:{,=-:..::/ !f~ __ _ fT SA¥PLE IDS ,=",pl :cr..;j 
"NO. OF SAMPLES~ {)y r31-1t? ~ t;;' ANALYTICAL LABORATORY COlt E 

LA30RATORY REPORT # 1"8~"'6/;l 

CASE NO. . Ti1. / S" • .2;'()S 

,4fl{~C.:;Ii::. S"/"/~~ DATA ASSESSMENT SUMrJlARY 

Describe problems/qualifications below (Action Items and Areas of Concern) 

VOC SVOC FESTiFC6 

1. HOLDING IIA 1M 10/1#" 
TIMES:PRESERVATION 

2. GC:MS INST. FERFORM. 
., CALIBRATiONS. WINDOWS ~. 

~ ELANKS 

./ 
7 

~. SURROGATES 

5. MATnlX SPIKE-'DU? 

I. LA30nATOnY CONTi=lOL 
SAM?LES 

B. INTERNAL STANDARDS 

9. COMPOUND 
IDENTIFICATION 

10. SYSTEM PERFORMANCE 

11. OVEnAlL ASSESSMENT ,Ii , 
/, 
\l 

.r (check mark) - Acceptable: Data had no problems or qualHied due to minor problems 
N - Data qualHied due to major problems 1/11- NI-("J4,,/''cAb/e 
X - Problems. but do not affect data 
Qualiiiers: J. Estimate' 

UJ • Undetected, estimated 
~~~ . 
·~~;f.;;:b:~:;i£,) ... Po. 

114'f_ " /If/1(( ~.. . 

~i;!fr~:~~9~t·:;;. 
Reviewed Sy: K './I' ~ 
Date: '5: j/./c::~ 

~~--------------------~ 
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; 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV-3) 

Page 2 of 18 

OVERALL DATA OUALITY ASSESSMENT ___________________ _ 

Reviewed Sy: ~. ./"I' ~ 
Date: '5',/Zilfit 
!' ~.c::~ \':!l <:~, ·~("'\o"n~.!'" C':'4 

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



, 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation 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: 

rep 5'·C3 ~ 
F.~y 0 
A:-.achmE=nl C 
Page 101 of 115 
J~ly 1554 

Page 3 of 18 

List below samples that were over holding time criteria. / 
!I Sample 10 I ViSR I Da:e Analyze:: / I Ac:ion 

Ii I I n / I 
;1 

II I I ~y I 
II I I i" lI/ .t- I 
r I II, t/ "" I :I ;. 

I t .~<;l} I I! .. ' 
Ii I / 

. 
I I 

ii I / I I I! 

NOT~: VIS::! = Validated time at sample r _eipt. 

Were the correct preservatives used? esD NoD 

List below samples that were in rrectly preserved . . 
II Sample No. If Type of Sample Deficiency I Ac!ion 

I / I I I 
I / I I I 
I / I I I 

/ I I I 
/ I I I 

1/ I I 
V I I , 

I 
II 
I 
I 
I 
I 
I 
II 



iCP S4·03 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level :3 DV-:3) 

2.0 GCIMS TUNING CRITERIA 

Has a GC/MS tuning performance been analyzed for every twelve hours of sample analysi 

instrument used? Yes 0 No 0 

Was the correct standard (listed in the EPA Method) used? Yes 0 

Have the ion abundance criteria been met for each tune? Yes 0 

.' . 

Page 4 of 18 

NOTi:: GCiMS abundance criteria is specified by EPA method for G viS analysis (=?A 8240A or 8270A). 

II no for any of tiie above. list all the data assoc:ated with the tu w that either taiied :~iteria or in whic!i there 
was no tune. 

I! OateiTime I Sampie Affec:ed (Action) I: 
"===================================T~====================================== I I . ~ 
I~I ----------~------~----------~I------------~i~ 

iI 
II 

n errors. If errors are pres em. briefly summarIZe necessary changes:' 

ectra of the mass calibration acceptable? Yes 0 No 0 

Reviewed By: 
n~t"· 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention Time /II 0 f ~ 
Is DDT retention time for packed columns >12 minutes (except for aV-1 and a -101)? 

Yes 0 No 0 

" TOP 94·03 
Flev.O 
Ar.achmenl C 
Page 103 of 115 
July 1994 

Page 5 of 18 

If no. fist below the DDT standards that failed criteria: -----7'''---------------­

;..~fe::ed samples and compounds: ---------::,t./~-----------------
/ 

/ 
3.2 Retention Time Windows / 

Ust below compounds that were rin the retention time windows. 

II Da,e.'Time com~ 
I I ~ 

v 
/1 

/1 

F.T 
RT 

Wince', ... ACTion Affec1e::i Samples 



F.e"!_ 0 
Ar.a::ilmenl C 
Fage 104 of 115 
~uty 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV·3) 

Page 6 of 18 

'hi- t4ff;'~lf-b/e 
3.3 DDT and Endrin Degradation . / 

Ust below the standards that have a DDT or Endrin breakdown of >20% (or a combined breakdoin of >20%) -/-

\1 
Datemme I Standard 10 I DDT/Endrin I % Breakdown I AC:ion /1 Affec:ec Samples 

1 I 1 I /- 1 
I I I I / I 

I I I I I / I .. 
I I I 1/ 1 'I 

I 
I I I 1 .If 1 I 
il 
II I I I / I I 
3.4 DSC Retention Time Check 

Is the %0 between EVAL A and each ar.alysis (q!Jantit tion and confir:r.ation) D;C retenticn time within QC 
limns (2% tor packed column. 0.3% capillary 10 <0. mm. and i% fOf mega:>orej? . 

Yes 0 NoD 

I' ,I D~·" ... ~ 1 Sample 10/ I DSC%D I Action 

I I / I I 
I I / I I 
I I / I I 

/ I I 
For the above criteri utlined in Sections 8.1-8.4, check for transcription/calculation errors. 

If errOfS are fou , list below with necessary corrections: 

/ 
/ 

Reviewed Sy: 
r"'I_<Io~. 

\: 

I 
I , 
I 
I 

, 

i , 

, 
I 

I 
I 

I 
I 
I 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

TOP 94·03 .; 
Rev 0 
Al:achmenl C 
Page 105 of 115 
July 1994 

Page 7 of 18 

4.0 INITIAL CALIBRATION 

Has initial calibration been perlormed as required in the ErA method? Yes [2( No D 

Were the correct number of standards used to calibrate the instrument? Yes [?'" No D 

For GC analyses of PCBs and Pesticides. did the laboratory follow the correct 72-hour sequence of analysis? 

Yes D No D ND-t I4fp;''cIlI>Je 

Ust below compounds which did not meet initial calibration criter:a outlined by the E?A method. 

ii 
i' 

Ins:rument ID I Date I Compound I F.F;~:?SD I Ac:ion I sam~ted 
I! I I I I ~ 
Ii I I I I ./ I 
I: I I I 1/ I 
I, 

I I .,4 ~ ~ I 11 

j; I I rY~Y-~ I I i' 

I I ~~v I I 
I V I I I 
1/1 I I I 
~ 1 I 1 I 

/ I I I I I 
Check for transcriptiorVcaiC'.lIation errors. If errors are present. summarize necessary corrections below: 

F.eviewed By: 11r;.(f .:r:;;~ 

Ii 
I' 

I 
I 

i: 
I 

I 
! 
! 
I 

I 



Ie? S4·03 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV·3) 

5.0 CONTINUING CALIBRATION 

... 
~ 

Page 8 of 18 

Have continuing calibration standards been analyzed at the fre:;:Jency specified in the ErA method? 

Yes B" No 0 

List below all compounds which did not meet continuing calibra:ion requirements . 

. 1 Instrument 10 Date Compound FiF:~~D 

II ii 
1,'1 Ii !j 1:-
1 

-----+-----:---l.I-Ih9.~~~-----:------"'--------.;111 

I: r i 
J ~ 

!"I ~ 
:1 

Check for trar.scription an:::! calC'.Jlation errors. "II errors are four.:. briefly summar.ze necessary corre::ions 
below: 

Reviewed By: 
1"_1- . 



6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

6.1 Method/Reagent and Instrument Blanks 

TOP 5~·03 ,; 
Fiev, 0 
AUaC.'lment C 
Page 107 of 115 
July 1954 

Page 9 of 18 

Has a method/reagent blank been analyzed for each set of samples or for every 20 samples of similar matrix. 

whichever is more frequent? Yes G(' No 0 

Has anpstrument blank been analyzed at least once every twelve hours for sach GC/MS system used? 

Yes 0 No 0 

6.2 Field 'Rinse 'Equipment Blanks 

Are there jisldrinseisquipment bla~s assoc:a!ed with sach sampling day or a: frequency speciiied in the 

sampling plan. Yes 0 No Gr 

Lst below compouncs for which analj'ses were req:Jested lha! were ds!e::ted in any of Ihe b!ar.r.s ar.a!yzed: 

Elank fD Compound 
Cone. 
( ) 

POL = Practical Quantitation Limit from EPA Method. 

Reviewed By: ~/ ~~r 

POL 
( I 



TOP S~·03 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verilication/Vafidation Level 3 DV-3) 

" . 

Page 10 of 18 

Are there any TICs present in the blanks that are also present in the samples? Yes 0 No G( 
If yes, list below. 

7.0 SURROGATE RECOVERY 

Were sljP"0gate recoveries evaluated for each of tlie samples analY::::l by GC or GC/MS? 

Yes [3' No 0 

If surr:l!;ate standards other than those presented by SW-a~5 are us::!. list below with reference to a~~licabie 
contrOl limits used to evaluate the percent recoveries. 

Surrocate Comoound Cor.:rol Limi:s 

List below the percent recoveries which did not meet either SW-S.!5 :~:ria or c:iteria lisi:d above. 

Date 

Reviewed By: 
Date: 

Sample ID/Matrix 

Surrogate 

Compound ~'oRec 



ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 DV-3) 

.' 
TOP 9'·03 ~ 
Rev. 0 
Attacilment C 
Page 109 or 115 
Jury 1994 

Page '1 of 18 

It surrogate recovery was outside ot contro/limits. were the samples or method blank reanalyzed? 

Yes 0 No 0 d,d AJfj~ .. ;Je 

Are method blank surrogate recoveries outside of limits upon reanalysis? Yes 0 NoD 

Are transc:iption.'calcula:ion errors present? Yes 0 NOg-

jj yes. note necessary c::rrec:ions. _________________________ _ 

Reviewed By: ~. ~ ~~ r 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificationIVafidation Level 3 DV·3) 

B.O MATRIX SPIKE:"MATRIX SPIKE DUPLICATE (MS.'MSD) ANALYSIS 

Page 12 of 18 

Were MS/MSDs analyzed at the fre9uency required by the EPA method or QAPjP for each matrix type? 

Yes 0 No G:( IV, '/?/S/hfSt> ~ _41 6-M- A-1l~(:;J~~. r-t-___ 'z.:::~ 
~ ;fll.coc/~ .• d.c c. .... c...~ ..... ~s.~ ~ -z;-:&.-r- JI.. • ....." -t::;G .... 9,...., .'tef) MS/hfS"{) ~ ~~r./( ~. 

List below % rec:lYeries and FoPDs of compounds which did not meet criter.a. Indica!e on chart criteria used to \ 

evaluate recoveries and FoPDs. \ 

I ~':R=c 

-----t I C'-'~ Sample ID.:Matrix Compound RPD Action c~_ 

I 

I I I I I ~ " 
I 

;' 

I I I ':AA~DI~ It 
I I I rt1.~~1 

, 
I 

/I 

I . I, , 
" 

I I I ~ I I " i: " 

I I .------r I I ,: 
I 

I I. 

1..---~ I I I I; 
" 

./ 

Reviewed By: ~ 4c.~ Lsr-
Dale: ~ ~~;Pf 

I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationiValidation Level 3 OV-3) 

iOP 9~·03 
;:;ev.O 
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Page 111 0111: 
July 199~ 

Page 13 of 18 

9.0 LA80RATORY CONTROL SAMPLE ANALYSIS 

Have laboratory control samples containing a representative number of the compounds of interest bee:1 
analyzed at the frequency specified in the EPA method or QAPjP? 

Yes EJ' No 0 . 

E'laluate percent recoveries based on control limits established in individual EPA methods. or use eSla:!!shed 
laboratory control limits. List below recoveries of compouncs which did not meet criteria with reference ::J 
control limits used. 

II ['ale I Corr:;;ound I %Rec I Control Limns I Ac::::n I Sampies ;'::::::eo 

II I HM% i P/~ I 
I! 10 -A/,t.eo"'/'C~d /,1{. t, I 
Ii ~'NI'6r.t./ .. ~1 IJ'i I 

~"'" _ q .. JI. 
CCii:r:>i Limn ~eferS!1:=: I 

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

E·.aluate FiPD based cn comrollimirs established in indivicual EPA methods. or use es:ablished laborat::y 
c:ln!rol limits. Ust be!ow recoveries of compouncs which did not meet criteria with reference to control i:::1i!s 

used. ~if"C c? JIH'/liiltff 

II I 
~P'fj 

I I I Date Compound I -%nev Control Limits Action Samples Af:ected 

'1/111" IPI'I j.;2" -D;N;~f 13~.~ I ~()-/JD+ I ,IV., 'T l' ~ i. .v 
.5.:1. S -.:20 ] . r I . ... 

IAlI'~hcN~ I /33.3 I I ., .... - .- .L. A _.:I ./~ 

~-,v.·t~.tWlf_ I IS~. '1 I I H~;' '7"- "~ ~ J. I J/.ft1X 
7_' 

IIH~ Mtb6/wwe I /.$s,-r I ~I/ I -;; -;;-, 
~ _ .. ':2 

"c:- • N~. 
,,;,,. ..... ~ 

7 7 

Control Lim~ Reference: 
----.----------.--.--.--.--..--------.--.----.--.----.----.----

Reviewed Sy: 
r. ... 6 ,'" 

.. ) 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

10.0 INTERNAL STANDARDS EVALUATION fh~~)C.~1e 
d d List below the interna stan ar areas 0 samp es or an WI I no mee cn ena. 

Internal Acceptable ~ Date Sample 10 Out Range ,/ 

I I I ~ 
I I I ~ I 
I I ~ I I , 
. 

I ~ I I I ,. 
I! 
II , ~ I I I 
II~ I I I I 

Page 14 of 18 

~ 
Action 

Are retemion times of the imemal standarc:!s within 30 se::::mcs of the associated cafi;;,ra:icn standar'::? 

Yes U No U 

".0 TARGET COMPOUND LIST ANAL YTES 
11.1 GC-MS Analyses 

Are t~e reconstructed ion chromatograms. the mass spe::ra for the identified compounds. and the da:a sysie:.-1 

prir.:c:.J:s included? Yes 13" No 0 

Is chromatographic performance acceptable with respe::: to: 

Baseline stability? Yes r:::( No 0 

Resolution? Yes ~ N~ 0 

Peak shape? Yes 0" No 0 

Full-scale graph (attenuation)? Yes E( No 0 

Reviewed By: 
Date: 

Ii 
Ii 
Ii 
I' , 
j: , 

!: 
I· 
I: 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIVafidation Level 3 DV-3) 

" . 
TO? 54·03 
F.ev.O 
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Page 113 of 115 
July 19;4 

Page 15 ot 18 

Other: ___________________________________ _ 

Is the RRT ot each reported :c'J1pound within the limits given in the .method of the standard RiiT in the 

continuing calibration? Yes 0' No 0 . 

Are all the ions present in t~e ;:andard mass spectrum at a relati"e intensity greater tt'.an 10% also present in 

the mass specrum? Yes G3' No 0 

Do sample and stancard relative intensities agree within 20%? Yes!2(' No 0 

It no tor any ot tne a:ove. incica:e below prcblems an:! :;:.:aliti::a:i:~s made to ca:a: 

".2 GC Analyses /t/t, -f ,4 ff J, '& <It b It" 
Are there any trans::~ip:ion·calculation errors ~etween the raw ca,a and the re~or::ng ;0' 

Yes 0 No U 

It yes. review e~rors a:1d necessary correcions below: it errors are larg'" 
be necessary. 

coniirmation analysis? Ye 

ounds within the calculated retention time windows for both quantitation and 

NoD 

ation performed when required by the EPA method? Yes 0 NoD 

It no tor ny ot the above, reject positive results except tor retention time windows if associated standard 
co unds are similarly shifted. 

Reviewed Bv: ~ ~ .:z::::,t;r-
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VernicationIValidation Level 3 DV-3) 

" ~ 

~ / I. Lk- Page 16 of 13 
Samples affected: __ --=IV..:...::;~,_~---.:...Jl.L_Vi_·~..:..---------_:::::>'.-::=----------

Check chromatograms for false negatives. espe:::' lor the multiple peak components (toxaphene and PC=Si. 
If false negatives are apparent and the appr . .ate pca standards were not analyzed, or if confirmed analys;s 
was not present. flag the affected data. 

Samplesaffe~ed: ______ ~~ ______________________________________________________ __ 

ue to the com;iexities of ?C5pesti:ice analysis. each analytical n:n should be re'/ie' .... ee to ve,ify 
Itification and column periormance. 

12.0 FIELD DUPLICATE ANALYSIS 

We,e field dt:piicates submitted for analySiS? Yes 0" No 0 

If yes. calc:.Jla!e :=:;?D ar.d use professional ju::::~ment to determine if the data needs to be q:.Jalified. List resul:s 
below. 

Duplica!e 
Date Sam~le 10 Compoun:i 

13.0 COMPOUND QUANTITATION.'REPORTED DETECTION LIMITS 

Are there any transcription!calculation errors from raw data to reported results (check at least 10% of positive 
results)? Yes 0 No gI . 

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. 

Reviewed Sy: 
Date: 

II 
.1 

r 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlVafidalion Level 3 DV·3) 

13.1 Chromatogram Quality 

Were baselines s~able? Yes B" No 0 

Were any negative peaks or unusual peaks present? Yes 0 NoB"" 

Were early eluting peaks resolved to baseline? Yes g--- No 0 

~ 
iOP S':·~3 
P.ev.O 
A::achm~n: C 
Page 115 of 115 
July l&S~ 

Pa;;e 17 of 18 

:t in::mec: c;:.ami:ations are evider.t. note corrections necessary bel:~'J: _____________ _ 

Are :ne reqt.::red q:;an:::a:lon limi:s ide!ec!ion limits) adjusred 10 refl;:: sampl; ::ir.;:ior.s and tor S:I:5. sampie 

-~;o·"r=? v"s r.:;( ~!~ 0 11 ..... _ .... _. • _ _ i'i~ 

H ~,j. make :1;Ce5sary c::rre::ions ar:d note below. 

, -l.O TENTATIVELY IDENTIFIED COMPOUNDS !tiD t ,4ff/"c..I~b/e... 
Are 'j'enlatively Identified Compounds (TIC) properly identified with s:an numbe, or r"'·. 
con:entration. and J qualifier? Yes 0 No 0 

Are the mass spectra for TICs and associated "best mate • Yes 0 No 0 

NoD 

Are each of the ions presen' e reference IT\ass spectra with a relative intenslty greater than 10% also 

,c:ss spectrum? Yes 0 No 0 

Fieviewed By: 
Date: 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data VerificationNalidalion Level 3 DV-3j 

Do TIC and "best match" standard relative ion intensities agree within 20%? Yes 0 

Page 18 of 18 

NoD 

N,f A-ff!/CAbe 
Commems __________________________________ .... ______ .... ______________ ~~------

Reviewed By: 

Approved By:" 

Date 

~....: ',{ ?::M-
6//9/9C 

"Data package must be approved by Projectrrask Leader. 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level,3 DV-3) 

SITE OR PROJECT CerA· 61 
ANALYTICAL LABORATORY -"c ... O.t.!~""e5io<--___ _ 

TOP 94·03 
Rev. 0 
Attachment C 
Page 99 of 115 
July 1994 

Page 1 of 18 

LABORATORY REPORT # q 8'01'"16 
CASE NO. 72.1 :r.z.Z.Os:'" 

f r ; 
ft>:t-/tJJ', i't?r-/()YCe"4) 

; 

DATA ASSESSMENT SUMMARY 

Describe problems/qualifications below (Action Items af}c! Areas of Concern) 
. . ". VOC ... SVOC PEST/PCB 

1... HOLDING 
TIMES/PRESERVATION 

2. GC/MS INST. PERFORM. 

3. CA~I.BRATIONS/wINDOWS 

4. BLANKS 

5. SURROGATES 

6. MA:rRIX SPIKE/DUP 

7. LABORATORY CONTROL 
SAMPLES 

8. INTERNAL STANDARDS 

9. COMPOUND 
IDENTIFICATION 

10. SYSTEM PERFORMANCE 

11. OVERALL ASSESSMENT 

./ (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 

UJ - Undetected, estimated 

&Pt..oS(LoE".5 
-oTlJER 

./ 

,/ 

AREAS OF CONCERN: _________________________________________________ _ 

Reviewed By: it~ 
Date: ljy-;Irt' 
AU2·94/wPISNL:SOP3044C,Rl 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verificatian/Validatian Level 3 DV-3) 
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PROJECT~ASKLEADER:~(2~.~~~~f ______________________________________ _ 

A6Tler~ ITEi~S ...... 

OVERALL DATA QUALITY ASSESSMENT _______________________ _ 

Reviewed By: ~ 
Date: ?~kc'?P)' 
AU2·94IWPISNL:SOP3044C.R 1 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the holding time criteria below that was used to evaluate the samples. 

~3rd.ed. 
Other: t ~1( J1.t2" li4, .6H1 

List below samples that were over holding time criteria. 

I Sample 10 I VTSR I Date Analyzed 

'. 

A' ------UO~ 
I--" , 

~ 
.L' 

,...... 

~ 
./ 

NOTE: VTSR = Validated time of sample receipt. 

Were the correct preservatives used? Yes ~ No 0 

List below samples that were incorrectly preserved. 

Sample No. Type of Sample Deficiency 

--r£ ~ 
~~ 

------~ 

----
Reviewed By: h-4 
Date: -~-!?f-)";:-=~~~U'iIL.. ___ _ 
AU2·94IWP/SNL:SOP3044C.Al 

I 
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Action 

Action 

. -' 

I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Lev~1 3 DV-3) 

Page 4 of 18 

2.0 GC/MS TUNING CRITERIA 

Has a GC/MS tuning performance been analyzed for every twelve urs of sample analysis for each GCIMS 

instrument used? Yes 0 .NoO 

Was the correct standard (listed in the EPA Method) use . Yes 0 NoD 

Have the ion abundance criteria been met for each ne? Yes 0 NoD 

NOTE: GC/MS abundance criteria is specified y EPA method for GC/MS analysis (EPA 8240A or 8270A). 
... 

If no for any of the above, list all the data a ociated with the tune that either fai/ed criteria or in which there 
was no tune. 

,Ix 
Datemme \\' y Problem Sample Affected (Action) 

V 
.. / 

/ 
/ 

Check for transcriPtion/cal,ation errors. If errors are present, briefly summarize necessary changes: 

/ 
/ 

Is the spectra of thefass calibration acceptable? Yes·o NoD 

Reviewed By: £t'Cf',k 
Date: 2/z.g'fl' 
AlI2-94IWPISNL:SOP3044 .R! 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation L~vel 3 DV-3) 

Page 6 ot 18 

3.3 DDT and Endrin Degradation 

List below the standards that have a DDT or Endrin breakdown of > % (or a combined breakdown of >20%). 

DatelTime Standard 10 DDT/Endrin % Brea~wn Action Affected Samples 

/ 
/ 

/ 
f\ / 

AI 
\. \ V 
N V 

3.4 DSC Retention Time Check 

Is the %0 between EVAL A and eac analysis (quantitation and confirmation) DSC retention time within OC 
limits (2% for packed column, 0.3% capillary 10 <0.32 mm, and 1% tor megabore)? 

Yes 0 NoD 

Date pample 10 DSC %0 Action 

/ 
/ 

/ 
/ 

Fo. 1he ab,,,e ",e

t
,,,,, ;" Sedlo", •. 1-8.4, """"" 10. ",""rip1~"''''.u~'''" .... ". 

If errors are found, lis below with necessary corrections: 

/ 
J 

Reviewed By: I/k~~ 
Oat e: ?!Zo/"'i.e.)'-
AU2·94iWP/SNL:SOP3044C.R 1 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation LeveL 3 DV-3) 

4.0 INITIAL CALIBRATION 

TOP 94·03 
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Page 7 or 18 

Has initial calibration been performed as required in the EPA method? Yes ~ No 0 

Were the correct number of standards used to calibrate the instrument? Yes g/ No 0 

For GC analyses or PCBs and Pesticides, did the laboratory follow the correct 72-hour sequence or analysis? 

Yes 0 No 0 Ntlc 
List below compounds which did not meet initial calibration criteria outlined by the EPA method. 

Instrument ID Date Compound A FI"IoRS 0 Action Samples Affected 

--------/ ~ 
ftJ~~ 

,....... 

/ 
V 

/' 
/" 

/' 
./ 

Check for transcription/calculation errors. If errors are present, summarize necessary corrections below: 

I-l/A 

Reviewed By: ad~ 
Date: ?/z-a?,r 
AU2·94IWPiSNL:SOP3044C.Rl 
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5.0 CONTINUING CALIBRATION 

Have cOnJnuing calibration standards been analyzed at the frequency specified in the EPA method? 

Yes B' No 0 

List below all compounds which did not meet continuing calibration requirements. ~ 

Instrument 10 Date Compound RF/%D/ /.ction 
.. , /' '. 

/ ./ 
V 

I\()~ 
f;V 

V 

/ 
/ 

Check for transcrh~ and calculation errors. If errors are found briefl y summarize nec 
below: 

Reviewed By: j(~«:~ 
Date: • f~.v-9f 
ALI2·94IWP/SNL:SOP30 4C.Rl 

Samples 
Affected 

sa es ry correcllons 

-



6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV-3) 

6.1 Method/Reagent and Instrument Blanks 
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Has a method/reagent blank been an~ed for each set at samples or tor every 20 samples at similar matrix, 

whichever is more frequent? Yes E:J No 0 

Has an instrument blank been analyzed at least once every twelve hours for each GC/MS system used? 

Yes 0 No O~tk 

6.2 Field/Rinse,iEquipment Blanks 

Are there field/rinse/equ~ent blanks associated with each. sampling day or at frequency specified in the 

sampling plan. Yes B' No D 

List below compounds for which analyses were requested that were detected in any of the blanks analyzed: 

Conc. PQL Samples Affected 
Date Blank 10 Compound' ( ) ( ) Action Level (Action) 

'fh .. 't 0')" 70'1-(01 tiM)(' 6,' ~ ".1, L D.$" j.O ""/ L N"f\A!.. 
• y 

PQL = Practical Quantitalion Limit from EPA Method. 

Reviewed By: ~q(o/ 
Date: ~/t.¢" 
AU2'94IWP/SNL:SOP3 ~4C.Al 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Va/idation Level ~ DV-3) 

Are there any TICs present in the blanks that are also pres 
If yes, list below. 

7.0 SURROGATE RECOVERY 

Page 10 of 18 

Yes 0 No 0 

Were sU.9»gate recoveries evaluated for each of the samples analyzed by (;IG o. (3CliVlS? 

Yes G" No 0 . 

If surrogate standards other than those presented by SW-846 are used, list below with reference to applicable 
control limits used to evaluate the percent recoveries. 

Surrogate Compound Control Limits 

List below the percent recoveries which did not meet 'either SW-846 criteria or criteria listed above. 

Surrogate 

Date Sample ID/Matrix Compound %Rec Action 

ctft.:r ,.4# ~'(::-.o ..... ,. O~ --:I 
'f14/0 L v 

Reviewed By: .£(J;"1: 
Date: -~.....;'7r~7-~.!.lL--__ 
ALJ2·94IWPISNL:SOP3044C.Rl 



ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level' 3 DV-3) 
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If surrogate recovery was outside of control limits, were the samples or method blank reanalyzed? 

Yes ~NO 0 ~.(l{. re- C!JA-.-#1.-eJ. t -'-? • ...k- ~ "'-0'-' 
\A-..... " .. f'\..-I-~-c!e.f..-. .. kA 

Are method blank surrogate recoveries outside of limits upon reanalysis? Yes 0 No GI--

Are transcription/calculation errors present? Yes 0 Nog--

If yes, note necessary corrections. ___________________________ _ 

Reviewed By: ,,~ 
Date: ?1-z-dV 
AU2.94IWPISNL:SOP30~4C.R; 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 DV·3) 

8.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSIS 

Page 12 of 18 

Were MS/MSDs analyzed at the frequency required by the EPA method or QAPjP for each matrix type? 

Yes 0 No 0 

, 
List below % recoveries and RPDs of compounds which did not meet criteria. Indicate on chart criteria used to 

evaluate recoveries and RPDs. 

Date Sample ID/Matrix 

/ 
/' 

<" 

Reviewed By: £.r;rt"k't 
Date: 71'?J(fi 

I 
AU2·94iWPiSNL:SOPJ044C.Al 

./ 

%Rec 
~ 

Compound ~ Action --
n / 

~r 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 
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Have laboratory control samples containing a representative number of the compounds of interest been 
analyze5J.-at the frequency specified in the EPA method or QAPjP? 

Yes B' No 0 

Evaluate percent recoveries based on control 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 used. 

, Date Compound %Rec Control Limits Action Samples Affected 

't1'1Q/ifl '7w,1 f1'){;,,, .,~·a~ '1' .Au 'J 
{hl/" .ffivt-x 10.%4 ~IJI\(; - ~vkr /01'0 I--&: IJD"-t-' 

~/1'/1t "'k?-;/ ~.io ~ A,.«( 

'(114ft 
If(f(.O 

, Y.-tf~ z,,-1JII'f' -:r A-\{ 

Control Limit Reference: _____________________________ _ 

Evaluate RPD based on control limits established in individual EPA methods. or use established laboratory 
control limits. List below recoveries of compounds which did not meet criteria with reference '10 conlrol limils 
used. 

Date Compound %Rec Control Limits Action Samples Affected 

Yh#/tff ?;A-~ t-fJI :tZ-tl 7. "! oW 
l(/l-ttl ~t1hl ~,," ~ ku 

Control Limit Reference: _____________________________ _ 

Reviewed By: £. 
Date: --"7_-.::?E"" .... :....L.91'~ ___ _ 
AU2-94IWPISNL:SOP3044C,RI 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation L~vel 3 DV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

List below the internal standard' areas of samples or blanks which did not meet criteria. 

~ 
Internal ~cePtable 

Date Sample 10 Out./ Range 

L 
I \ ~~ 

I' 

.. ~~ . . 
, 

/' 
L 

V 
/ 

Page 14 of 18 

Action 

Are retentio~foes of the internal standards within 30 seconds of the associated calibration standard? 

Yes 0 NoO-

11.0 TARGET COMPOUND LIST ANAL YTES 
11.1 GC/MS Analyses 

Are the reconstructed ion chroma 0 a , the mass spectra for the identified compounds, and the data system 

printouts included? Yes 0 \ \ 

Is chromatographic perlorman~ cceptable with respect to: 

Resolution? Yes 0 

Full-scale graph (atten ation)? Yes 0 NoD 

Reviewed By: .£&4 
Date: 2-zs:9f 
AU2·94IWPISNL:SOP3044C.Rl 
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Other: _______________________ -:::::--___________ _ 

Is the RAT of each reported compound within the limits given in 

continuing calibration? Yes 0 No 0 

Are all the ions present in the standard ~ 

the mass spectrum? Yes 0 No O~, 
rum at a relative intensity greater than 10% also present in 

Do sample and standard relative inte Ities agree within 20%? Yes 0 NoD 

If no for any of the above, indicat below problems and qualifications made to data: 

11.2 GC Analyses 

Are there any transcription/calculation errors between the raw data and the rtlng forms? 

YesO NoD 

If yes, review errors and necessary corrections below; if err s are large, resubmittal of laboratory package may 
be necessary. 

Are retention times of sample compounds ithin the calculated retention time windows for both quantitation and 

confirmation analysis? Yes 0 No 

Was GC/MS confirmation performed hen required by the EPA method? Yes 0 NoD 

II no for any of the above, reject p sitive results except for retention time windows if assodaled standard 
compounds are similarly shifted. 

Reviewed By: .4~~ 
Date: ?-zr.-9{' 
Ali2·94IWPISNL:SOP3044C.RI 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Leyel 3 DV·3) 

Page 16 of 18 
Samples affected: _______________________________ _ 

Check chromatograms for false negatives, especially for the multiple 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'=f./..:...A _______________ _ 

NOTE: Due to the complexities of PCB/pesticide analysis, each analytical run should be reviewed to verify 
identification and column performance. 

12.0 FIELD DUPLICATE ANALYSIS 

Were field duplicates submitted for analysis? Yes 0 NO~ 
If yes, calculate RPD and use professional judgment to determine if the data needs to be qualified. List results 
below. 

Sample Duplicate Affected 
Date Sample 10 Compound Result Result RPD Samples --L1 ---I-

}J/ f!--- - !--------
13.0 COMPOUND QUANTITATION/REPORTED DETECTION LIMITS 

Are there any transcription/calculation errors from raw data to reported results (check at least 10% of positive 

results)? Yes 0 No G-

In addition, verify that the correct internal standard, quantitation ion, and RRF were used to calculate the result 
for a minimum 01 10% of sample data. 

Reviewed By: f~:§ 
Date: ------"?_ ...... r;;"-'~'_~ ....... L.-__ _ 

Al!2·94IWPISNL:SOPJ044C.RI 

-



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level ;3 DV·3) 

13.1 ·Chromatogram Quality 

Were baselines stable? Yes ~ No 0 

Were any negative peaks or unusual peaks present? Yes 0 Nog--

Were early eluting peaks resolved to baseline? Yes ~ No 0 

TOP 94·03 
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If incorrect quantitations are evident, note corrections necessary below: ______________ _ 

Are the required quantitation limits (detection limits) adjusted to reflect sample dilutions and for soils, sample 

moisture? Yes 0 No 0 .f' rt 1l~:,"'5<6~ 
If no, make necessary corrections and note below. 

14.0 TENTATIVELY IDENTIFIED COMPOUNDS 

Are Tentatively Identified Compounds (TIC) properly identified wit an number or retention time, estimated 

concentration, and J qualifier? Yes 0 No 0 

Are the mass spectra for TICs and asso YesO No 0 

Are any TCl compounds listed as TI NoD 

Are each of the ions present in e reference mass spectra with a relative intensity greater than 10% also 

present in the sample mass ectrum? Yes 0 No 0 

Reviewed By: !lW= 
Date: _-"'C--A.:;Z="",J:.:..--'-.9 L."--__ _ 
AU2·94IWPISNL:SOP3044C.Rl 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

Do TIC and "best match" standard relative ion intensities agree within 20%? Yes 0 

Page 18 of 18 

No 0 tJ/~ 
Comments ____________________________________________________________________ __ 

Reviewed By: ,~ 
Date: ?- ?6/9 ! 

Approved By:-

Date 

-Data package must be approved by ProjectlTask Leader. 

AlJ2·94IWPISNL:SOP3044C.RI 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level ;3-DV3) 

TOP 94·03 
Rev. 0 
Attachment C 
Page 3S 01 115 
July 1994 

Page 1 of 16 

SITE OR PROJECT Cc. IA ~ 614 
ANALYTICAL LABORATORY Co44' 
LABORATORY REPORT # 9rf'O?9'~ 

CASE NO. 102-/0; ~,;z.,oS: 
SAMPLE IDS _________ _ 

TASK LEADER --.-.:-LAut:fL"'-J.,f ______ _ 

o 36 tCfJ-~ 'J' ~'11u 03'6 jJ~5/-I() 7 

NO. OF SAMPLES _.lolcL _______ _ 

DATA ASSESSMENT SUMMARY 

ICP AA MERCURY CYANIDE 

1. HOLDING TIMES V- I,./" .,/ 

2. CALIBRATIONS ./ ../ ./ 

3. BLANKS ./ . ..,/ ./ 

4. ICS .../ 

5. LCS ./ 
6. DUPLICATE ANALYSIS Aut #4- .-vfi. 
7. MATRIX SPIKE ,.11.4 A/.4 AJ"f 
8. MSA All 
9. SERIAL DILUTION .,ljJ.. 
10. SAMPLE VERIFICATION ,,/ ./ ./ 

11. OTHER QC ./ ~ ~ 

12. OVERALL ASSESSMENT ./ .,;'" .,/ 

./ (check mark) - Acceptable 
Other - Qualified: J - Estimate 

UJ - Undetected, estimated 
R - Unusable (analyte mayor may not be present) 

ACTlerq ITEMS.' ________ --.:... ___________________ _ 

AREAS SF Cgp.lce~p.I; /J46tt Is t!l'<Z'4'&tk tN~oA ./t..-~r ~vdP;~4, ( 
('" VC'" r..) 

REVIEWED BY: dJ;~y 
DATE REVIEWED: --I0:....:u-;:::!.7,,£21.J.~:..I!~~-___ _ 

AU2·94IWPISNL:SOP3044C.Rl 
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AREAS OF eOr4CERP~ _________________________ _ 

OVERALL DATA QUALllY ASSESSMENT ________ --'-___________ _ 

Reviewed By: ,.4(~ Date: 7Lzr;L'f4P 
( 

AU2·94IWPISNL:SOP3044C.Rl 



1.0 HOLDING TIMES 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 
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List holding time criteria used to evaluate samples, indicating which samples exceed the holding lime. Holding 
time begins with validated time of sample collection. 

Holding Days Holding Action 
Time Time was 

Parameter Criteria Sample 10 Exceeded 

------.. .----
----~ 

/ ---,LfiJi:? ----. r~ --------.. ./" 
~ 

/" 

Were the correct preservatives used? Yes Gr'" No 0 

List below samples that were incorrectly preserved . 

• 
Sample No. Type of Samples Deficiency Action ------!..---

I ..d --Ndr~ ____ 

~ 

----~ 
~ 

Reviewed By: At' ~ Date: ?/Y79L 

AU2·94iWPISNL:SOP3044C.A 1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Leve) 3-DV3) 

2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

Indicate %Recovery (%R) criteria used to evaluate calibration standards: 

Metals: .;"tJ-//o $CI" 

Me~ury: ~~~~~-~/~~7Q~---------------------------------
Cyanide: AJ4 

--~~~--------------------~---------
Other: '/ S--I z,.r= ~~M' 

Page 4 of 16 

List b~low the anal.ytes which did not meet %R criteria for initial and continuing calibration standards: 

ICv/CCV 
Analysis Date # Analyte %R Action Samples Affected 

--
JI. M 

.~ -t-" 
~ -----

2.2 Analytical Sequence 

Did the laboratory use the proper number of standards for calibration as described in the EPA method? Yes 

8'" No 0 

Have initial calibrations been performed at the beginning of each analysis and at the frequency indicated by the 

EPA method? Yes GY No 0 . 

Have continuing calibration standards been analyzed at the beginning of sample analysis and at a minimum 

frequency indicated by the EPA method and at the end of the analysis sequence? Yes G"" No 0 

" no for any 01 the above, outline deviations and actions taken below: 

Reviewed By: /;<>;4 Date: _?t-0-'-~oc..r-..:.J9/<--___________ _ 

AU2·94IWPISNL:SOP3044C.Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificatianNalidatian Level 3-DV3) 
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Were the correlation coefficients far the calibration curves for AA, Hg, CN, and other spectrophotometric 

methods ~0.995? (Check calculations performed for calibration cUNes.) Yes G;V No 0 

-If 1'10, li31: 17 C4h,.qft;A ! ;;1¢I" 7/qM .fC"'r.21ff.... el"r6r : or 0/" ski' .:J1~ (0.(')67'1'--) 
, t r I r 

/rA"kr''I~/ ~ ..4&, $'"PHft'1&;t 4J O.a?(,:7. a.,./¢-fv~k<r (/$',,'/ fA /",&"LbkJ:. 

Date Analyte Coefficient Action Samples Affected 

-V-

/ 
jJQ~ ~ 
~ 

./" 
...... 

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 Continuing Calibration Blanks (ICB/CCB) been analyzed at the frequency required in the EPA 

method? Yes G""NO 0 

If no, summarize problems and resolutions in the narrative report. 

List analytes detected in ICB and CCBs below: 

NOTE: For soil samples, convert blank values to mg/kg using digestion weights and volumes. 

Analysis Date ICB/CCB No. Analyte 

-------
Reviewed By: ~~ 
ALl2-94IWP/SNL:SOP3044C.Rl 

Conc. 

L M 
.f.}!, ~ 

Required 

Detection limits Action Level 

----
Date: 7/.eo-~d' 

I ' 

Samples Affected 

I 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidalion Leyel 3-DV3) 

Page 6 of 16 

3.2 Method Blank 

Was one method blank analyzed for: 

Each of 20 samples? Yes B" No O· 
Each digestion batch? Yes c:( No 0 
Each matrix type? Yes (3'"' No 0 
Both AA and ICP when both are used for the same analyte? Yes GY No 0 

or 

At the. frequency indicated in the EPA method or QAPjP? Yes 0 NoD 

NOTE: Method blank is the same as the calibration blank for mercury and for wet chemistry analysis. 

List analytes detected in method blank samples below. NOTE: For soil samples. be sure to calculate blank 
values using digestion weights and volumes. 

Preparation Analyte Cone. Required Action Level 
Date Detection 

Limits Samples Affected 

'S - Z.1-~ 8" fie (fo(,tI) O,''Z,o,,' o.T' (,' -..7~ Hod 
ilo (0.,,) o.,,,t' o.or- t. ,S' u:'LoJ. }Ja.f'.~ 

\J 

Is concentration in the method blank below the detection limit? Yes W No 0 

Affected samples: _______________________________ _ 

Re,jewed 8y: dkf 
AU2-94IWPISNL;SOP3044C. R 1 

Date: ?1;s/9t 
I 

I' 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level; 3-DV3) 

3.3 Field/Rinse/Equipment Blanks 
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Was a field/equipment blank analyzed as required by the EPA method or QAPjP? Yes B" No 0 

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 ID Analyte Conc. Limits Action Level Affected 

4-1 -tt~ b." ro,( .101 Plo O.co"J~ () .00'(' AlOof\ ~ 
5"~ b.oc>!'! o~OO'( i 

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 [3"'" No 0 

Samples affected: ---------------:--;--:l;------------------
JJ/A 

Are the values of the ICS for solution AS within 80-120%R? Yes bd'" No 0 

If no, is the concentration of AI, Ca. Fe, or Mg lower than in ICS? Yes 0 No 0 

Reviewed By: ~ 
ALI2·94IWPISNL:SOPJ044C.A 1 

Date: _-;~/~z.r:~/~'9rl~ ______ _ 
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(Data VerificationNalidation LeveI3-DV3) 

Page 8 of 16 

If no, list below all analytes which did not meet %R criteria and in which the concentration 01 AI, Ca, Fe, or Mg 
is higher than in the ICS: 

Date Analyte %R Action Samples Affected --
A I~ JP.'rf" ---~ --------

. Are any results> IDL for those analytes which are not present in the ICS solution A? Yes 0 No G-

If yes, results >2 (absolute value of the IDL) indicate either a positive or negative interference and must be 
qualified. 

Samples affect.ed: ------------:.;))7&4<-''------:--------------t 

Check for transcription/calculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected. 

5.0 LABORATORY CONTROL SAMPLES (LCS) 

Was an LCS analyzed at required frequency? Yes ~ No 0 

Samples affected: _______________________________ _ 

Reviewed By: -.c.d..L.:. . ...Io~==::.:::::;z:..-..----- Date: -r¥h.l 
---.,~~,~~------------

AU2·94IWPISNL:SOP3044C.AI 
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List below any lCS recoveries not within limits. 

Preparation 
Date Analyte %R Action Samples Affected 

. 

~ ----I /' ----" 1\ iJ~ ~ ----- .. (Vv..:..- I-" 

...--i" 
~ 

-'" I--""" 

6.0 LABORATORY DUPLICATE ANALYSIS 

Were laboratory duplicate~ analyzed at required frequency? Yes g--" No 0 

Samples affected: _______________________________ _ 

iJ/A 
Was laboratory duplicate analysis performed on field or equipment blanks? Yes 0 NoW 

Samples affected: ______________________________ _ 

Is any value for sample duplicate pair <PQl and the other value> 1 OxPQl? Yes 0 NoG-

Samples affected: ____________ -;:-___________________ _ 

pIA 

Re,;ewed By, $"~ 
AU2·94IWP/SNl:SOP3044C.Al 

Date: _--'?r-0...=:'2-"7¥~A..LJ?t!',,--____ _ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Leve! 3-DV3) 

List below concentrations of any analyte that did not meet criteria for duplicate precision: 

Sample Preparation 
10 Matrix Date Analyte POL RPD Action -.. / . 

~1t, !)I}Jf:..---- r-

~ t--

,. ~ 
!...--'"" ---

Page 10 of 16 

Samples 
Affected 

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 duplicates collected at the frequency indicated in the EPA method or OAPjP? 

Yes 0 No 0 j)/A _ fL6>J- ~(S{{ ~ 
If yes, qualify data associated only with the field duplicate pair. Calculate RPDs for each analyte in which both 
values are greater than the IDL 

Is any value for sample duplicate < practical quantitation limit (POL) and other value> 1 OxPQL? Yes 0 No 0 

Rev;ewed By: .~ 
AU2·94!WPISNL:SOP3044C.Rl 

Date: '?1s-7'?1' 
-----,/~--~·-----------------------

I 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Leve/,3-DV3) 

TOP 94·03 
Rev. 0 
Attachment C 
Page 45 01115 
July 1994 

Page 11 of 16 

Samples affected: _______________________________ _ 

List below the analytes that do not meet RPD or POL criteria. Use the same criteria as those used for 
laboratory duplicate analysis or criteria specified in EPA method or sampling plan. 

- . Collection Samples 
Sample 10 . Matrix Date RPD Control Limit Action Affected 

-~ ----L.. ~ J-

AJIJ. ~--~ .. ~ 

----------.. 

Check for transcription/calculation errors. Briefly summarize errors and associated actions when data quality 
might have been affects. 

B.O MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionlpredistallation spike. 

Was a matrix spike prepared and analyzed at the required frequency? Yes 0 NoD 

Reviewed By: $~ 
AU2·94/wP/SNL:SOP3044C.Rl 

Date: 7/zrj'9/ 
-~.r--(~~~------------
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Were matrix spikes performed at the concentrations specified by the EPA method? Yes ~o 0 

Samples affected: ________________________________ _ 

tJ/4 
I 

Was matrix spike analysis performed on field or equipment blanks? Yes 0 NoD 

If equipment (wfield blanks are the only aqueous samples, matrix spike analysis may be performed; however, 
matrix spike samples must be present for the other matrices. 

Samples affected: _______________________________ _ 

tJlA 
I 

List below the % iecoveri~s for analytes that did not meet the criteria: 

Sample Preparation 
ID Matrix Date Analyte %R Action Samples Affected 

~ 
~. 

~ 
,/ ~ ~ 

jJfJ!-. ~ 
~ ----~ V 

Check for transcription/calculation errors_ Also check to ensure matrix spike concentrations are not affected by 
sample dilutions performed; If matrix spike concentrations are diluted below or close to IDL based on sample 
dilutions performed, use professional judgment in qualifying data. Ensure that the laboratory performed sample 
dilutions only when necessary as indicated by ONOC requirements. Briefly summarize errors and associated 
actions when data quality might have been affected. 

Reviewed By: .L~ 
ALI2-94N/PISNL:SOP3044C.Rl 

Date: _......,~F-0_~""-j~'--L.J?tf"'--_____ _ 
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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 and/or 
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 QC analyses (not required il MSA is 

done)? Yes W No 0 

Samples affected: _________________________________ _ 

Were postdigestion spikes analyzed for samples, including QC samples? Yes GV' No 0 

Were postdigestion spikes analyzed at the required concentration? Yes Q/ No 0 

Samples affected: _________________________________ _ 

JJ/A 

Was a dilution analyzed for samples with postdigestion spike recovery <40%? Yes 0 NoD 

Samples affected: ______________________________ _ 

MSA Analysis (Method of Standard Additions)-MSA is required when serial dilutions are not with ± 10%. Was 

MSA required for any sample but not performed? Yes 0 No [3/ 

Are MSA calculations outside the linear range 01 the calibration curve? Yes 0 

Rev;ewed By: U~ 
AU2'94iWPISNL:SOP3044C,Rl 

No 0 "u!* 
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NOTE: Ensure the spiking concentrations used for MSA analysis were at 50-100% and 150% of sample 
concentration or absorbance. 

Samples affected: ________________________________ _ 

MIA 
t 

10.0 SERIAL DILUTION ANALYSIS 

NOTE: Serial dilution analysis (Iep) is required only for initial concentrations equal to or greater than 10x/0L. 

If applicable. was a serial dilution performed for: 

Each 20 samples? Yes 0 No 0 
Each matrix type? Yes 0 No 0 

Samples affected: _" "_" ______________________________ _ 

List below results which did not meet criteria of %0 <10% for analyte concentrations greater than 50xlOL 
before dilution: 

Analysis 
Date Sample 10 Analyte IDL %0 Action ' Samples Affected --------A/itt --f-'" 

~-----...---
Check for calculation errors and negative interferences. 

Reviewed By: j!k~ Date: _--:Jj.L~..:::e.r;:;"</~~~;u,;Jf"---_____ _ 

AIJ2·94fWP/SNL:SOP3044C,RI 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level ;3-DV3) 

11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 
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Are instrument detection limits present and verified on a quarterly basis? Yes G-' No 0 

Are IDLs present for each analyte and each instrument used? Yes ~ No 0 

Is the IDL greater than the required detection limits for any analyte? Yes 0 
(II IDL > requirecl detection limits. flag values less than 5xIDL.) 

No G}--

Samples affected: _______________________________ _ 

JJ(A 

Are ICP ,ntereie"ment Correction Factors established and veritied annually? Yes ~ No 0 

Are ICP Linear Ranges established and verified quarterly? Yes [3"'" No 0 

II no tor any of the above, review problems and resolutions in narrative report. ___________ _ 

11.2 Reporting Requirements 

Were sample results reported down to the pal? Yes Gr' No 0 

It no, indicate necessary corrections. __________ Nq/..L)4..!.... ____________ _ 

Were sample results that were analyzed by ICP for Se, TI, As, or Pb at least 5xIDL? Yes 0 No 0 iJ/A 
Were sample weights, volumes, and dilutions taken into account when reporting sample results and detection 

limits? Yes W No 0 

Reviewed By: £k4 Date: __ "2-r-/0--=~~I~:;/i...;!.~.JL..'l---'--------
AU2·94IWPtSNL:SOP3044C,RI 



TOP 94·03 
Rev. 0 
Attachmen t C 
Page 50 of 115 
July 1994 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level ;3-DV3) 

Page 16 ot 16 

If no tor any of the above, sample results may be inaccurate. Note necessary changes and if errors are 
present, request resubmittal of laboratory package. 

!J(1l 

Were any sample results higher than the linear range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No W 
Samples affected: ______________________________________________________________ ___ 

11.3 Sample Quantitation 

Check a minimum of 10% of positive sample resuHs for transcription/calculation errors. Summarize necessary 
corrections. If errors. are large, request resubmittal of laboratory package. 

Comments: 

Approved By:' ________________ _ 

Date: 

"Task/Project Leader is responsible for approval of data set. 

Reviewed By: J.tt:k4 Date: _-'l7f-0_ZO:-+;d--,~~'/-____ _ 
Al12·94IWPISNL:SOP3044C.Rl 



Site: CCTA-bI4 

ARICOC' Sib l'li. 
Samplel 

Fraction No. 

OJ(,1oo-l0'"3 

6S',gOi-lo"3 

OJb ~O'2 -(OJ' 

tf36 <;03 ·-/03 

c)"n 1(01.{ -/ o~ 

1-\.£ 

I-\:e: 

~ 

'* 
U€ 

SAMPLE FINDINGS SUMMARY 

Data Classification' 

DV 
Analysis Qualifiers ; Comments 

1" ILY~ A.1I .' ~~~k "'\ -r~ 

-:flu'! A. \ l - \-tau."", -r.'fv.e 

J I tJ"J Au - {.h,\cl-"", -r ~ 

-::r /u-s An -Wo(~ 1,4 

-;r(v"J All _~(.J~ I~ 

Sample No./Fraction 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, EPA60LO, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewed by: g..k~7 Date: 'l1~.1 



• .... ~, '14-..,-;;11" •• "~"'1'1 t I;;JVvUV4'" '''"'v 

ANALYTICAL RADIOCHEMISTRY DATA VALIDA 
CHECKLIST 

2. Ingrowth andIor decay: Correct facio .. 
applIed? 

Planchan& loading 

B-1 31012).00:;.01.000 

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

vvv ~v~ IUU~t~IV 

11:17pm 



150JIHJZ:ll US .. 

ANALYTICAL RADIOCHEMISTRY DATA VAUOATfON 
CHECKLIST (CONTINUED) 

k4s u It ~ r Ojb7=t "'l - (0& (t;;,€ ') ~"c ~ '.( e;J jJ 0 .{Z r Tn €&h. 

Ktsu (i &-4J - 0, l') felL. .. 

I~C ~u,J,.G~ .... ~t"-'S-

B-2 

~ •• _ '_:-~"~~'.'_." __ .- _._ •• __ .0 ... --•• _._ • __ •• _0' ._. 

12:17pm 
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SITE OR PROJECT c.c..-( A - b { A CASE NO. 1ZI~,~~~ 

ANALYTICAL LABORATORY ~C...z::::o::.:~=-___ _ SAMPLE IDS ____________ _ 

LABORATORY REPORT # Clz08r I O,l67J'7-i02 -J(.-v tJ J(79C;-tr~ 

TASK LEADER _J:Ae.~S.L-______ _ CaC 510(9:( 

NO. OF SAMPLES 1"3 '"'/Ac.ft"":l -:q "3' 

DATA ASSESSMENT SUMMARY 

ICP AA MERCURY CYANIDE 

1. HOLDING TIMES ...:::.- ---
2. CALIBRATIONS .:::.- ----3. BLANKS ..:::::: .::::::: -
4. ICS ......-
5. LCS .c:. ..,--
6. DUPLICATE ANAL YSfS .::::: = 
7. MATRIX SPIKE - ~ r 

8. MSA tVfi 
9. SERIAL DfLUT/ON .".-

10. SAMPLE VERIFICATION .c::::.. .:::::::--
11. OTHER QC c:::. ,...-

12. OVERALL ASSESSMENT .:::::::::: ,,-

./ (check mark) - Acceptable 
Other - Qualified: J - Estimate 

UJ - Undetected, estimated 
R - Unusable (analyte mayor may not be present) 

,L\CTIOPIITEMS:- _____________________________________ _ 

REVIEWED BY: ai!f'~~ , 

DATE REVfEWED: 71z.P&.l 
~7~~/~~--------

ALI2·94N1PISNL:SOP3044C.Rt 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
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Page 2 of 16 

ACTlm/ITIiMS: ____________________________ _ 

AREAS OF Cm'CF8N~ 

OVERALL DATA QUALITY ASSESSMENT ____________________ _ 

Reviewed By: ~~ Date: '?6rm 
i Z 

AL12-94/WPISNL:SOPJ044C.R I 



1.0 HOLDING TIMES 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 
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List holding time criteria used to evaluate samples, indicating which samples exceed the holding time. Holding 
time begins with validated time 01 sample collection. 

Holding Days Holding Action 
Time Time was 

Parameter Criteria Sample ID Exceeded 

-----.. ----~ 
L..--" 

.11:: ~ 
A 1 () I"~ ~ v---

. ~ 

-----.... V 

~ 
/' 

Were the correct preseNatives used? Yes [jJ" No 0 

List below samples that were incorrectly preseNed. 

Sample No. Type of Samples Deficiency Action 

--------I ----/, 1f!;.Jj ----c:----
.... ~ ----~ 

Reviewed By: -;1t-h(,-~ .... :;;,""~,,,,~,-,,~"'iV;;z.-_____ _ Date: _"7';Ac...:u=';/?-t.L?=-~ _________ _ 

ALJ2·94IWPISNL:SOP3044C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlVaJidation Lev~1 3-DV3) 

2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

Indicate %Recovery (%R) criteria used to evaluate calibration standards: 

Metals: LtC> -110 ::k.f 

Me~ury: ~~~t_.'~ILO~ __________________________________ __ 

Cyanide: -b,J..JL.l/lr::I....-__________________________ -,-________ __ 

Other: 
l ~- n-5: GEM 

Page 4 of 16 

List below the imalytes which did not meet %R criteria for initial and continuing calibration standards: 

ICV/CCV 
Analysis Date # Analyte %oR Action Samples Affected 

t '''' Lrr::! -~ 
~ -----

2.2 Analytical Sequence 

Did the laboratory use the proper number of standards for calibration as described in the EPA method? Yes 

GY" No 0 

Have initial calibrations been performed at the beginning of each analysis and at the frequency indicated by the 

EPA method? Yes (3""" No 0 

Have continuing calibration standards been analyzed at the beginning of sample analysis and at a minimum 

frequency indicated by the EPA method and at the end of the analysis sequence? Yes Q/ No 0 

If no for any of the above, outline deviations and actions taken below: 

Reviewed By: ditt!", 
AU2·94IWPISNL:SOP3044C.RI 

Date: _~7f-~=-zr.rt..L.~L..I----------­
/ ' 
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Were the correlation coefficients for the calibration curves for AA. Hg. CN. and other spectrophotometric 

methods <:0.995? (Check calculations performed for calibration curves.) Yes Gr' No 0 

11 no. list: __________________________________ _ 

Date Analyte Coefficient Action Samples Affected --n/ -~ 
JJO ~----

-------~ 
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 Continuing Calibration Blanks (ICB/CCS) been analyzed at the frequency required in the EPA 

method? Yes (3'" No 0 

If no. summarize problems and resolutions in the narrative report. 

List analytes detected in ICS and CCBs below: 

NOTE: For soil samples. convert blank values to mglkg using digestion weights and volumes. 

Analysis Date ICBICCB No. Analyte Cone. 

~. 
}JOtJ ::----

L.----
.-~ 

Reviewed By: -.J.£"-/ .... ".'""/A ....... uj"-;~""''7~'-------­
/ 

ALI2·94IWPISNl:SOPJ044C.Rl 

Required 
Detection Limits Action Level ----- ,.... 

r-

Date: duN 
I~ 

Samples Affected 
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3.2 .Method Blank 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationiValidation Lev~1 3-DV3) 

Was one method blank analyzed for: 

Each of 20 samples? Yes G"" No 0 
Each digestion batch? Yes Gr No 0 
Each matrix type? Yes [3"" 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 0 No 0 

Page 6 of 16 

NOTE: Method blank is the same as the calibration blank for mercury and for wet chemistry analysis. 

List analytes detected in method blank samples below. NOTE: For soil samples. be sure to calculate blank 
values using digestion weights and volumes. 

F.!~e~afetien Analyte Conc. Required Action Level 
Date Detection 

~k,5'.1 Limits Samples Affected 

t.(- U' -<U Pb 0.-,6 o.·z.. -z." ""':I (1:<; ( ()']6 ?9'~ ··r4:J' 

5'" - 10 - '-{ lr ~r- t·Ol l.O (0 .1 ..... ~ff<:.., • ) I" ;'(.7'?7 -/07 

t OJ679"~I'(J 7 

Is concentration in the method blank below the detection limit? Yes 0 NOB' 

Affected samples: .::()'-"J'-S2'w;7....:.<f.:..~ ....:.~.;..4 ~"3.:...: ...-.,;f:....~=--....:.'f...;'J..;;..tt..:....::::l3---l.h.!::..-4..:..·~3':.!..., <1'~)....:6-:::....!...:"'_z::..::...8<.(.:...rr=---h.!..!::-=u::....!..'f+l ___ _ 

»; ;: 

.2-.'!!¥lf&'~Y'/.!. /!1IlZ"fv/h ://0"" j/"'''7/ ~".J!'1. , 

Reviewed By: &4 
ALI2·94/WPISNL:SOP3044C.Al 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNa/idation Level,3-DV3) 

3.3 Field/Rinse/Equipment Blanks 

TOP 94·03 
Rev. 0 
Attachment C 
Page 41 of 115 
July !994 

Page 7 of 16 

Was a field/equipment blank analyzed as required by the EPA method or OAPjP? Yes GY' No 0 

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 fD Analyte Conc. Limits Action Level Affected 

"3 -"2. 'S" ~ q 8' O'U..,~q At ~ f< PI:. \(, ~ -¥ ~ 1-J<Jr.e 
. N/A :i .. . 

. 

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 Q/ No 0 

Samples affected: _______________________________ _ 

Are the values of the ICS for solution AB within 80-120%R? Yes Q/"' No 0 

If no, is the concentration of AI, Ca, Fe, or Mg lower than in ICS? Yes 0 No 0 

Reviewed By: d0~<4 
r Date: _-,:.L-A...::'Z~~A<-.!...-'?r?<----------

AU2·94tWPISNL:SOP3044C.A I 
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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 

~ 
j.J~ V·~ 

.--~ 
. Are any results> IDL for those analytes which are not present in the ICS solution A? Yes 0 No 0 

If yes, results >2 (absolute value of the IDL) indicate either a positive or negative interference and must be 
qualified. 

Samples affected: _________ tJt={..('Jl.../A..:..-:--------------___ _ 

Check for transcription/calculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected. 

5.0 LABORATORY CONTROL SAMPLES (LCS) 

Was an LCS analyzed at required frequency? Yes ~ No 0 
Samplesaffected: ________________________________________________________________ _ 

Date: 7/zr~/ 
~t 

AU2·94IWPISNL:SOP3044C.Al 
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List below any lCS recoveries not within limits. 

Preparation 
Date Analyte %R Action Samples A1fected 

~ 
~ 

\ ,~ ----\ ()(LJfV ----- .. r: ~ 
~ . 

..,..,..... V 

~ 
6.0 lABORATORY DUPLICATE ANALYSIS 

Were laboratory duplicate~ analyzed at required frequency? Yes G- No 0 

Samples affected: _______________________________ _ 

Was laboratory duplicate analysis performed on field or equipment blanks? Yes 0 NoW 

Samples affected: _______________________________ _ 

Is any value for sample duplicate pair <PQl and the other value> 1 OxPQl? Yes 0 Nog-

Samples affected: _______________________________ _ 

Date: ---.;f-r-?:~~rA'-'-"'-::r---------
Al!2·94IWP/SNL:SOP3044 C. R 1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation LeveI3-DV3) 

List below concentrations of any analyte that did not meet criteria for duplicate precision: 

Sample Preparation 
10 Matrix Date Analyte PQl RPD Action 

~ 
~ --~ l-J( ~ ----~ 

~ 

Page 10 of 16 

Samples 
Affected 

---

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_duplicates collected at the frequency indicated in the EPA method or QAPjP? 

Yes Q/' No 0 ..JJ(A ._ Jd 'tr , 

If yes. qualify data associated only with the field duplicate pair. Calculate RPDs for each analyte in which both 
values are greater than the IDL. 

Is any value for sample duplicate < practical quantitation limit (PQl) and other value >10xPQl? Yes 0 No ~ 

Reviewed By: £{;.,d-:'., , Date: ~/2-fAI 
AU2-94IWPISNL:SOP3Q44C,RI 
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Samples affected: ________________________________ _ 

List below the analytes that do nat 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. 

- . Collection Samples 
Sample 10 ' Matrix Date RPO Control Limit Action Affected 

,<" 
V."P I 0 Ii'"' I () 'j ..J ~~"";) -- .~ ~ bl 

Check for transcription/calculation errors. Briefly summarize errors and associated actions when data quality 
might have been affects. 

8.0 MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionlpredistallarion spike, 

Was a mat~ix spike prepared and analyzed at the required frequency? Yes [3" No 0 

Date: YUdd 
I 

AU2·94IWPISNL:SOP3044C,Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
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Were matrix spikes performed at the concentrations specified by the EPA method? Yes [2( No 0 

Samples affected: ________________________________ _ 

Was matrix spike analysis performed on field or equipment blanks? Yes 0 NoGY 

If equipment orJield blanks are the only aqueous samples. matrix spike analysis may be performed; however. 
matrix spikesampl~s must be present for the other matrices. 

Samples affected: _______________________________ _ 

List below the % iecoveri~s for analytes that did not meet the criteria: 

• 
Sample .v,,~. ~ .. _ 

10 Matrix Date Analyte %R Action Samples Affected 

~"3 {,7<l4 -u> J 5.·,l 'i-~"1" ~"If As ~ 1'(.8 '"3 OJ67f6~(07 

S"~c-"tr "Se 6~ }Jo.~ tsl.:lt ~) I 

~ -(II ~'l f e .... 'l% "1" 
5"-10 _ 91 F€ <1'3'1 &) --S 
'"-lo-elK MV\ ~ L' "J 

1 
tI ,~"Z ..qy Sb % -:r ,:.-

Check for transcription/calculation errors. Also check to ensure matrix spike concentrations are not affected by 
sample dilutions performed, It matrix spike concentrations are diluted below or close to IDL based on sample 
dilutions performed. use professional judgment in qualifying data. Ensure that the laboratory performed sample 
dilutions only when necessary as indicated by OAlOC requirements. Briefly summarize errors and associated 
actions when data quality might have been affected. 

Reviewed By: --....~........". ~" ..... 0",,-;.::~7'~t''--_____ _ 
7 

Date: _,~,L...~-,'Z-r:~,/:-,1d:..:.~ _______ _ 

AU2·94IWPISNL:SOP3044C.Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Leve.l 3-DV3) 
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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 and/or 
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 i.9iections present for each sample, including required ac analyses (not required if MSA is 

done)? Yes B' No 0 

Samples affected: ____________ ~ ____________________ _ 

Were postdigestion spikes analyzed for samples, including ac samples? Yes ~ No 0 

Were postdigestion spikes analyzed at the required concentration? Yes ~ No 0 

Samples affected: _________________________________ _ 

Was a dilution analyzed for samples with postdigeslion spike recovery <40%? Yes 0 No 0 ifA 
Samples affected: _______________________________ _ 

MSA Analysis (Method of Standard Additions)-MSA is required when serial dilutions are not with ± 10%. Was 

MSA required for any sample but not performed? Yes 0 No g.---

Are MSA calculations outside the linear range of the calibration curve? Yes 0 No 0 jJ(A 

Reviewed By: a4 Date: -..!;7f-~~""".yt~' ,'----______ _ 

ALI2·94N1PISNL:SOP3044C.A1 
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NOTE: Ensure the spiking concentrations used for MSA analysis were at 50-100% and 150% of sample 
concentration or absorbance. 

Samples affected: ________________________________ _ 

utA , 

1 D.D SERIAL DILUTION ANALYSIS 

NOTE: Serial diluiion analysis (Iep) is required only for initial concentrations equal to or greater than 10xlDL. 

If applicable. was a serial dilU1ion performed for: 

Each 20 samples? Yes 0 No 0 
Each matrix type? Yes 0 No 0 

Samples affected: '. 114. 

List below results which did not meet criteria of %0 <10% for analyte concentrations greater than SOxlDL 
before dilution: 

Analysis 
Date Sample 10 Analyte IDL %0 Action . Sample~Affected 

" A 
Pitt 
~ --------- --

Check for calculation errors and negative interferences. 

Reviewed By: _--<J!:l-~_~...;..C>~i(::...:!.,,_.~~----­
( 

A1J2·94IWP/SNL:SOP3044C.Rl 

--~ ---

Date: _....:.;:0~~__C:..f:h:....:....:'J'--__ -----



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

TOP 94·03 
Rev. 0 
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Page 15 of 16 

Are instrument detection limits present and verified on a quarterly basis? Yes GV No 0 

Are IOLs present for each analyte and each instrument used? Yes Gf' No 0 

Is the IDL greater than the required detection limits for any analyte? Yes 0 
(If IDL > requireq petection limits, flag values less than 5xIOL.) 

No ca-

Samples affected: _______________________________ _ 

Are ICP Intereieinent Correction Factors established and verified annually? Yes B No 0 

Are ICP Linear Ranges established and verified quarterly? Yes Q- No 0 

If no for any of the above, review problems and resolutions in narrative report. ___________ _ 

viA 
I 

11.2 Reporting Requirements 

Were sample results reported down to the POL? Yes Gr No 0 

If no, indicate necessary corrections. 

Were sample results that were analyzed by lep for Se, TI. As, or Pb at least 5xIDL? Yes 0 No 0 ~Fi4A 

Were sample wei.9Jlts. volumes. and dilutions taken into account when reporting sample results and detection 

limits? Yes ~ No 0 

Reviewed By: ~~i!'-. ..:....:j:;..:~~~. ·~~7"------ Date: --.:f-~~k ..... ..Io...JL£---------
ALl2-94IWPISNL:SOP3044C.R 1 
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(Data VerificationNalidation Leve;1 3-DV3) 
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If no for any of the above, sample results may be inaccurate. Note necessary changes and if errors are 
present, request resubmittal of laboratory package. 

NtA 

Were any sample results higher than the linear range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No []/" 

Samples affected: _______________________________ _ 

11.3 Sample Quantitation 

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: 

Approved By:" 

Date: 

'Task/Project Leader is responsible for approval of data set 

Reviewed By: ~~k.:i 
7 

AlJ2'94IWPISNL:SOP3044C.Rl 

Date: 7'~9A' 
I 



SAMPLE FINDINGS SUMMARY 

Site: C C 'T A - b l 4. 
ARICOC' S \ 0 t '1 S' 

Sample! 
Fraction No. Analysis 

(i"3f 1 <=(1.. -I ()~ ~{?" 

01 b f '1 "1 - (Cl7 He' 

(f3b lor'-f -IOj ~(f" 

61f.l C{'J -( 03 +-t~ 

03~ ier 6-103 f.t~ 

036707-iD7 ttE 

0761'1 ~- /01 4~ 

05blQQ-IO ~ (.{~ 

alb? Gl b - I Olf- 5\(OC 

0"361Q'7 - (OLf SVOG 

67b let ~-(O<f SVOC 

Data Classification' 
DV 

Qualifiers Comments 

-r I v..""S. A II - -Iff" ~ (1.",\'( ~s I Lc.5 

-r (Ij---:J All- H-T,LCS 

-:J1u-y AI! - 1fT) Lc5 

J/O"1 A (( - ~'I, L.C S 

-r/u-r A ({ ~ .HI, Les 

T!u~ All - f-{c I LeJ 

T/u::r All -{-{I)CCS 

YuJ A I I - HI,LCJ 

-s. (u.,"T All -it-T 

1"/u:-r A/I -u-r 

-VU.::I AI\ ttl 

SampJeNoJFraction 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, EPA60IO, EPA6020, EPA74701l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 



Site: CC T A - b ( A 

ARICOC' 5"( D( q") 
Sample! 

Fraction No. 

05'''7CltQ-110 

61 (, le; b ··10-] 

Off, 'lc1'l -(OJ 

OJb 10(~·lDJ 

OJb'l<i?7-(oJ 

05b18~ -103 

07(, 'lor£, -(DJ 

O)b'lC/~ -(0'] 

O)b1~6-to7 

67£ !"It.-tO'] 

()sb,'16-fO? 

SAMPLE FINDINGS SUMMARY 

Data Classification' 
DV 

Analysis Qualifiers Comments 

SVbC -S/U1 At\ -I-(-'T 

L-e..J. I '2:-.\".c... ~"'€.. R.eM.(>l' e. \ ~ , 

le>4 I ~(,,",c:.. No ..... e. ~e. '\s' 

~) I .::t:- N"'- c.. )Jo ..... e.. QeMOJ"€ \ ~ ( 

L.e",J ~ ~ORfD 

Le ... ) -r F.DRP'() 

Ar-SeA(~ ""J" r.Ar(jV\.S 0 

S'e. \ -eA -;u .""'- ~ fu\'j (M5.£J 

gf7'...-:v ....... -:( fV\~ (f""LfO 

"T..ror-- T (VIS/M.1O 

~,...~",,,~ j e --r "'" '5 (/Vl W 

Sample NoJFractioD 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. 

Com ments • 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, PCBRlSC 

Reviewed by:--,-~--,-,j::;~I:>1 .... ;r=:",,;~'-'77'·2<--_____ ---,Date: 0 r$ 



SAMPLE FINDINGS SUMMARY 

Site:---.::G::...C_f_A_-_b_! _.4 ____ _ 
ARiCOC' Data Classification' 

Sample! DV 
Fraction No. Analysis Qualifiers Comments 

O)b'lqb- (G7 An~ :w.o.,- '1 1" J-.A~ /MSD 

-

Sample NoJFraction 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/l, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewed by: £"G~ 
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SITE OR PROJECT CC, A - " I A SAMPLE IDS _________ _ 

ANALYTICAL LABORATORY ~Co=«.,e:..=.-,--__ _ NO. OF SAMPLES --=:·3.:..,1 ______ _ 

LABORATORY REPORT # ~ m¥'~ I 63"'7~'1 ~" 0167Qcr '"f~"'r 
CASE NO. '1'2.'~t-Z"2.0~ 

DATA ASSESSMENT SUMMARY 

Describe problems/qualifications below (Action Items and Areas of Concern) 

VOC . SVOC PEST/PCB 

1. HOLDING 
TIMES/PRESERVATION 

2. GCIMS INST. PERFORM. 

3. CAUBRATIONSIWINDOWS 

4. BLANKS 

5. SURROGATES 

6. MATRIX SPIKEfDUP 

7. LABORATORY CONTROL 
SAMPLES 

8. INTERNAL STANDARDS 

9. COMPOUND 
IDENTIFICATION 

10. SYSTEM PERFORMANCE 

11. OVERALL ASSESSMENT 

,/ (check mark) - Acceptable: Data had no problems or qualilied due 10 minor problems 
N - Data qualified due 10 major problems 
X - Problems, but do not affect data 
Qualifiers: J - Estimate 

UJ - Undetected, estimated 

Reviewed By: £k<=, t't 
D I 

ate: 7- 2..2 ...cO' 

AU2·94IWPISNL:SOP3044C.RI 

I-\€ 
€Hllm 

./ 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level.3 DV-3) 

Page 2 of 18 

PROJECTffASKLEADER:~~~~JL-________________________________________ ___ 

-AREAS OF GOr4eEAN: ~) ~~.yr-cJ ~le....,,~ - Z-£'Iv4¥",ktI-.-kk r!'-f> ..... J....f l:,.e(Ocy f'QL.. 

Atl .1o;J ~.5~ (n k-<ref"O."-.,l .... kc-f .. e. .... J. ,.,6 'ts'1Q!j-RC-... ±;-bo ...... a,J. o..~,I!\ek 

Reviewed By: £J::z=tf12 
Oat e: -"')...,-2J:.l=i"j0:..:z~;£.'E~ ___ _ 

AIJ2·94IWPISNl:SOf'3044C.R I 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level,3 DV-3) 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the holding. time criteria below that was used 10 evaluate the samples_ 

SW-846. 3rd. ed. 
Other: I!t;;'- 1/u.,.,. /,{ IJ) 1«..10// ,fo:1 

List be/ow samples that were over holding time criteria. 

I Sample 10 I VTSR I Date Analyzed I 
tJ-S67if1-ltll' IIG «--z-?/ e)ch..kJ ¥-?-~J' 

I 171/5o;/./' .-/fE tf-- 2..-'?f IJ. .. -erk.../.-./ C{-1-q~r 
0""16'7 &f'1-lIoJ"""OC. '1- t-Cli U 1{/7191 

Il'1J"?096~/a~. ?91-t'DY I Rir6 «//:1/1; 

?'1?" (oy (~k-Z./') .L. oJ 

NOTE: VTSR = Validated time of sample receipt. 

Were the correct preservatives used? Yes Q/ No 0 

List below ~amples that were incorrectly preserved. 

Sample No. Type of Sample Deficiency 

/ V 
n/ ~ 

j1rJ~ ----~ ----- . 

. ~ 
Reviewed By: At KJ"'«;' 
Dale: ?-'2..7-,,?,f 

Al12·94IWPISNL:SOP3044C. R I 
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Action I 
~ _1 

::\ ~o 

-:s , 
'! r 

1 '{' 

Action 

/ 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

2.0 GClMS TUNING CRITERIA 

Page 4 of 18 

Has a GC/MS tuning perfonnance been analyzed for every twelve hours of sample analysis lor each GC/MS 

instrument used? Yes G'" No 0 

Was the correct standard (listed in the EPA Method) used? Yes Q/ No 0 

Have the ion abundance criteria been met for each tune? Yes ~ 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 all the data associated with the tune that either failed criteria or in which there 
was no tune. 

Datemme Problem Sample Affected (Action) 

V--
. JfA _____ 
~ -----

Check for transcription/calculation errors. If errors are present, briefly summarize necessary changes: 

Is the spectra of the mass calibration acceptable? Yed~r/' No 0 

Reviewed By: _______ _ 
Date: 
AlI2·94IWPISNL:SOP3044C.A 1 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data YerificationNalidation Level 3 DY-3) 

3.0 GC INSTRUMENT PERFORMANCE_ 

3.1 DDT Retention TIme 

Is DDT retention time for packed columns >12 minutes (except r OY-1 and OV-101)? 

Yes 0 NoD· 

If no, list below the DDT standards that tailed criteria: 

Affected samples. and compounds: ~/ 
\\. Y . 

Y 
3.2 Ae"ntlon Time WlndO .... /-

List below compounds t.~a~ were t within the retention time windows. 

compo~ RT 
DatelTime RT Window Action 

/ 
/ 

/ 
II 

Reviewed By: _______ _ 
Date: 
AU2-94IWPISNl:SOP3044C.A 1 
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Affected Samples 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

3.3 DDT and Endrin Degradation 

Page 6 of 18 

list below the standards that have a DDT or Endrin break wn of >20% (or a combined breakdown of >20%). 

Datemme Standard 10 DDT/Endrin ft Breakdown Action Affected Samples 

J 
, L 

_\ \\ / 
\ \~/ 

\\ \/ 
f ( 

3.4 DBC Retention Time Chec 

Is the %0 between EVAL A a each analysis (quantitation and confirmation) DBC retention time within ac 
limits (2% for packed column 0.3% capillary 10 <0.32 mm, and 1 % for megabore)? 

Yes 0 NoD 

Date L Sample 10 DBC%D Action 

/ 
/ 
/ 

For the above critfia outlined in Sections 8.1-8.4, check for transcription/calculation errors. 

If """. a", tout ,., below w'" nee,,,,,y "'-, 

I 
1 
I 

Reviewed By: _______ _ 
Date: 
AlJ2·94IWPISNL:SOP3044C.AI 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificatiorvValidation Level,3 DV-3) 

4.0 INITIAL CALIBRATION 
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Has initial calibration been performed as required in the EPA method? Yes G"" No 0 

Were the correct number of standards used to calibrate the instrument? . Yes W No 0 

For GC analyses of PCBs and Pesticides, did the laboratory follow the correct 72-hour sequence of analysis? 

Yes 0 No 0 

List below compounds which did not meet initial calibration criteria outlined by the EPA method. 

Instrument ID Date Compound RFI"IoRSD Action Samples Affected 

-../ .. 
~ 

~ 
11 / 

f! 
, .... 

;..-V 

/ 
/' 

/' . 

V 
/ 

Check for transcription/calculation errors. If errors are present, summarize necessary corrections below: 

Reviewed By: _______ _ 
Date: 
AU2·94IWPISNL:SOPJ044C.Rl 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

S.O CONTINUING CALIBRATION 

Page 8 of 18 

Have cO"JiRuing calibration standards been analyzed at the frequency specified in the EPA method? 

Yes [3' No 0 

List below all compounds which did not meet continuing calibration requirements. 

Samples 
Instrument 10 Date Compound RFrloO Action Affected 

, 
-. 

j ~ 
~ !t .......- .....--

?' 
/' 

,,/' 

/' 
/ 

Check for transcription and calculation errors. If errors are found, briefly summarize necessary corrections 
below: 

Reviewed By: ________ _ 
Dale: 
Al12·94IWPISNL:SOP3044C.Al 



6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV·3) 

6.1 Method/Reagent and Instrument Blanks 
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Has a method/reagent blank been analyzed for each set of samples or for every 20 samples of similar matrix, 

whichever is more frequent? Yes [3/ No 0 

Has an instrument blank been analyzed at least once every twelve hours for each GC/MS system used? 

Yes~ NoD " 

6.2 .Field/Rinse/Equipment Blanks 

Are there field/rinse/equipment blanks associated with each sampling day or at frequency specified in the 

sampling plan. Yes Q" No 0 

List below compounds for which analyses were requested that were detected in any of the blanks analyzed: 

Conc. PQl 
Date BlanklD Compound C'o/J Kt,,) Action level 

'i /1.."J/Ql ~-'1l:1{3 Z-k,'t',t.-OJ.IT O.OI"t.. -;r 6.1" N/A 

<f. A-1.," -()fJ T (:J .0 n_ -;1 0,,6" 

I" - J.)*,,~"-- c,OcrJi'7 O,\q 

'.-YT ~,t)071 '"3 cD.1I 

~l<" ,007'( J 0.0<"'1' Il~ 

, ¥t-ZR!" 67b7qq~11 0 %~"'~~J\ -z.o~ '0 7..0 . 

PQl", Practical Quantitalion Limit from EPA Matho,d. 

~- ~O ""-1" l'\"i-cc.t :~)< >10" j,.~ ..... k..-Att .. Jkr s,k K>-Ib IJI) < 

Prt.{ fVOC. 1"4:1 ~ru(~ ~e IJO~ 

Reviewed By: _______ _ 
Date: 
AlI2·94IWPISNL:SOPJ044C.RI 

Samples Affected 
(Action) 

100 "".(L 

',I 

Wcr-e.. 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level ~ DV·3) 

Page 10 of 18 

Are there any TICs present in the blanks that are also present in the samples? Yes 0 No g...-
Il yes, list below. 

7.0 SURROGATE RECOVERY 

weresu~gate recoveries evaluated for each of the samples analyzed by GC or GC/MS? 

Yes Gr" No 0 

" surrogate standards other than those presented by SW-846 are used, list below with reference to applicable 
control limits used to evaluate the percent recoveries. 

Surrogate Compound 

SJ/oc: ·'Z86-rBP 
H=G'"~ 1 r'f ... O.O T 

Control Limits 

List below the percent recoveries which did not meet either SW-846 criteria or criteria listed above . 

. 

Surrogate 

Date Sample ID/Matrix Compound %Aec Action 

Y{7.'1 t\-~( 3, f( - OJ.J'I 6~ .-s 
'-1('1°, 'S ;. i.~~,.k.1 '18 -o./oJ-r e.1::... -
'f("z.c , '{ /1.."'- OJ" 71,-104- 2/1,(.-16 f '/,0. 177. /00.'-€. - e , . .t., SJ'N'o'acuk (' "f-

Reviewed By: _______ _ 
Date: 
AU2·94IWPISNL:SOP3044C.Rl 



ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level;3 DV-3) 

TOP 94·03 
Rev. 0 
Attachment C 
Page 109 of 115 
July 1994 

Page 11 of 18 

If surrogate recovery was outside of control limits, were the samples or method blank reanalyzed? 

Yes G'" No 0 ;) <,)0:1s r-€.-e;.4., ..... ) .. "J. "Z.b ~s ....Jmk ~r: -t;!t .. 
k-~ j {,u-.kr -...,,{- t-e- -<!,A.,-... c. --k, ~ . 

Are method blank surrogate recoveries outside of limits upon reanalysis? Yes 0 
'$'IfOG -2-«'-7(1' • .A--

Are transcription/calculation errors present? Yes 0 No []--

No G-"'""' 

If yes, note necessary corrections. __________________________ _ 

Reviewed By: _______ _ 

Date: 
AU2·94IWPISNL:SOP3044C.Rl 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificationlValidalion Leve/;3 DV-3) 

8.0 MATRIX SPIKEIMATR/X SPIKE DUPLICATE (MS/MSD) ANALYSIS 

Page 12 of 18 

Were MS/MSDs analyzed at the frequency required by the EPA method or QAPjP for each matrix type? 

Yes [d'" No 0 

List below % recoveries and RPDs of compounds which did not meet criteria. Indicate on chart criteria used to 

evaluate recoveries and RPDs. 

.- . WSIMP 

%Rec 

Date Sample ID/Matrix Compound .mo- Action 

1'1/1..'j 0'6 fCH,- (0 II "" .. 7.H,-S-icf' % ':M.I '1" C'_ 1 ~ "L-'i1"-1cP 

ctLZ.3 ~%1"1' ~/O'{ ~ Zl'frb -'1'-P ~ ~'(s "1 ~~ \..t. ~ ""Z.'(.i,.-"1c...f 

Reviewed By: _______ _ 
Date: 
AU2·94IWPISNL:SOP3044C.RI 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Lev!11 3 DV·3) 
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9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

Have laboratory control samples containing a representative number of the compounds of interest been 
analyzed at the frequency specified in the EPA method or QAPjP? . • 
Yes 0" No 0 'i/1..t 1't/z.7,'f(l-T/fh(J - f;.(((lW~ c.,-r-AJ k.....{ h~1... ~<~...,,~s...,..(.., l,u7 •. 

-¥- "'2.,' -0.-1-(", \4M;x. J Lf-A-2,'-OI.n" J Z-A-«, ,-o.u"i/ t.O;X- J 0 .... ' -".-4r.A.I,,¢.~. 
Evaluate percent recoveries based on control limits established in individual EPA methods. or use established 
laboratory control limits. Ust below recoveries of compounds which did not meet criteria with reference to 
control limits used. 

. 

. Date Compound %Rec Control Limits Action Samples Affected 

4"/1o/qg -r~( 4'·670 -?c-i"J6 UJ Arl 
'{(z1/C,Y (e...-i--tl ~ 'S/.' 7o-r70 O;f Atl 
~ \~~ 7110 7. -S Mf 

'1(1.'1lq~ . ~ .. \ ~ ~l-~~ ( -S A-l! 
to \f,",,~l ?l~ 

Control Limit Reference: '"10-1"10. 76.1 
~(-I"5 I J" At! 

Evaluafe RPD based on control 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 
used. 

Date Compound %~ Control Limits Action Samples Affected 

'1(Zf(Cff ~f 21 ... 0. $'2..07. ~ kif 
q{1.:J!'i Y 16tryl z~.Cf7. ~ 1.01. --;r Ih( 
4/7o{Qa 'l,d...'1/ '~," 7" :! UI I. ~ the 

1.(("2.1 (otr P'li-! J..'v... t: IOl.!7o 1:"2..0 7 .. tJ OR<'- ..;f- A It _L 

I'" , ......... , ""r r7"'" 

Control Limit Reference: ------------------------------------------------------

Reviewed By: ________ __ 
Date: 
ALI2·94IWPiSNl:SOPJ044C.Rl 

"""-
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation-Le~el 3 DV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

Page 14 of 18 

List below the internal standard areas of samples or blanks which did not meet criteria. 

Internal Acceptable 
Date Sample 10 Out Range Action 

~ 
V ..-:-~ 

- .. A \t) tv ~ , , 
~ 

~ 
~ 

Are retelJlion times of the intemal standards within 30 seconds of the associated calibration standard? 

Yes [J/ No O· 

11.0 TARGET COMPOUND LIST ANAL YTES 
11.1 Ge/MS Analyses 

Are the reconstructed ion chromatograms, the mass spectra for the identified compounds, and the data system 

printouts included? Yes ~ No 0 

Is chromatographic periormance acceptable with respect to: 

Baseline stability? Yes g--- No 0 

Resolution? Yes r:r-- No 0 

Peak shape? Yes g--' No 0 

Full-scale graph (attenuation)? Yes~· No 0 

Reviewed By: _______ _ 
Date: 
AU2·94IWP/SNL:SOPJ044C.AI 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level;3 DV-3) 

TOP 94-03 
Rev_ 0 
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Page 15 of 18 

Olher: ____________________________________ _ 

Is the RAT of each reported compound within the limits given in the method of the standard RAT in the 

continuing calibration? Yes GY No 0 

Are all the ions present in the standard mass spectrum at a relative intensity greater than 10% also present in 

the mass spectrum? Yes W No 0 

Do sample and standard relative intensities agree within 20%? Yes GY' No 0 

If no-for any of'the above, indicate below problems arid qualifications made to data: 

11.2 GC Analyses 

. Are there any transcription/calculation errors between the raw data 

YesO NoD 

If yes, review errors and necessary corrections below;' errors are large, resubmittal of laboratory package may 
be necessary. 

mpounds within the calculated retention time windows for both quantitation and 

NoD 

Was GC/MS confirmaf n performed when required by the EPA method? Yes 0 NoD 

If no for any of the bove, reject positive results except for retention time windows if associated standard 
compounds are s milarly shifted. 

Reviewed By: _______ _ 
Date: 
ALl2·94IWPISNL:SOP3044C.Rl 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verificatiorv'Validation le~el 3 DV·3) 

Page 16 of 18 
Samples affected: ________________________________ _ 

Check chromatograms for false negatives, especially for the multiple 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 ~ected: ________________ ~ _________________ _ 

NOTE: Due to the complexities of PCB/pesticide analysis, each analytical run should be reviewed to verify 
identification and column periormance. . 

12.0 FIELD DUPLICATE ANALYSIS 

Were field duplicates submitted for analysis? Yes 0 NOg/" 

If yes, calculate RPD and use professional judgment to determine it the data needs 10 be qualified. lisl results 
below. 

Sample DupRcate Affected 
Date Sample 10 Compound Result Result RPD Samples 

---~ 
t /1- -~ JJ( y-
~ 

...,.. 

-~ 
13.0 COMPOUND QUANnTATIONIREPORTED DETECnONlIMITS 

Are there any transcription/calculation errors from raw data to reported results (check at least 10% of positive 

results)? Yes 0 No Q---

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. 

Reviewed By: _______ _ 
Date: 
AlI2-94IWPISNl:SOP3044C.AI 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation level ~ DV-3) 

13.1 Chromatogram Quality 

Were baselines stable? Yes [2( No 0 

Were any negative peaks or unusual peaks present? Yes 0 Nog'" 

Were early eluting peaks resolved to baseline? Yes W No 0 

TOP 94·03 
Rev. 0 
Attachment C 
Page 115 of 115 
July 1994 

Page 17 of 18 

If incorrect quantitations are evident, note corrections necessary below: ______________ _ 

Are the required quantitation limits (detection limits) adjusted to reflect sample dilutions and for soils, sample 

moisture? Yes 0 No 0 ~ /4 
If no, make necessary corrections and note be/ow. 

14.0 TENTATIVELY IDENTIFIED COMPOUNDS 

Are Tentatively Identified Compounds (TIC) property identified with scan number or retention time, estimated 

concentration, and J qualifier? Yes 0 No 

Are the mass spectra for TICs and associaltl!cl-ft,e YesO NoD 

Are any TCl compounds listed as T NoD 

Are each of the ions present· the reference mass spectra with a relative intensity greater than 10% also 

present in the sample m· spectrum? Yes 0 No 0 

Reviewed By: _______ _ 
Date: 
AU2·94IWPISNL:SOP3044C.Rl 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

Do TIC and "best match" standard relative ion intensities agree within 20%? Yes 0 

Page 18 of 18 

NoD 

Commems ____________________________________________________ --------------______ __ 

Reviewed By: 

Date: 

Approved By:· 

Date 

-Data package must be approved by ProjectlTask Leader. 

AU2-94IWPISNL:SOPJ044C.R I 
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ANALYTICAL RADIOCHEMfSTRY DATA VALiDATI 
CHECKLIST 

Planchatteloading· . 

AU»·9S1Wl>=O:YJa,9 B-1 ... - ,:. 

. . . . -.----.... --_.- -.'-'-. .,.-... --_ .. 



ANALYTICAL RADIOCHEMISTRY DATA VALlDATfON 
CHECKUST (CONTINUED) 



$ilc:_~_~C~L.,-,-r;(..;.t?~L.-::...M"~t~'dL-___ _ 

,1.R'COC· 5/ooif3 OJla Classification' 

Sample' I OV 
Fraclion No. Analysis Qualifiers Comments 

., 

Ill" d ~ ~ L4 __ 1 
,& .A J!~:~ 

i7 r 
I 

L )k- . ~~ LA- b .; b .n::7 
V 

()C JA-" G ~. ~ .... i .-. J\~ _ ..f;;-:.L, 
" 

Jl.,_ , 
~ A J 

/ 

Sample No.lFraction No. - This value is located on the Chain of Custody in t!te ER Sample Id field. 

Analysis - t=se ';'alid test methods provided below or if the result applies t(l an individual anal~ le within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers - The ently will be taken from the list of"alid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tma 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_ CEo EPA60 I O. EPA6020. EPA 7470/1. EPA80158. EPA8081. EPA8260. EPA8160-M3. 
EPA8270. HACH_ALK. HACH_ N01. HACH_N03. ~IEKC_HE. PC8RlSC 

. 

-

. 



List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

A I Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B I Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Ana!yte present in continuing calibration blank. 

I The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (i.e .. AJ) 

11 The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

12 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

P Laboratory precision measurements for the Laboratory Control 
Satnple and duplicate (LCSILCSD) do not meet acceptance criteria. 

PI Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MSlMSD) do not meet acceptance criteria. 

P2 Insufficient quality control data to determine laboratory precision. 

Q Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

R The data are unusable for their intended purpose (Note: Analyte mayor may not 
be present) 

U The analyte is a common laboratory contaminant The associated result is less 
than ten times the concentration in any blank. 

UI The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

UI The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:March 10,1998 

, -



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV-3) 
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Rev. 0 
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SITE OR PROJECT CG TA - 614 
ANALYTICALLASORATORY . 'CtJ£.£ 

1(SAt0PLE IDS ........ . I d 1'4(( c2-j.y:b. 

~ NO. OF SAMPLES ')j 
LABORATORY REPORT # nC<K ~O < G £ TiS' , 1.4 -&--R.-b-g-)(;I(--ItfH,--1-;. ..... ';J.Y)U 

CASE NO. ?,?/S'.;1.;J.(f)S' c.c:. TA-t..II'1-GIZ- t!)bO- EB 

I1/!Cdc:/l=- 5/~()93. DATA ASSESSMENT SUMfAARY 

. Desc:ibe problems/ql./alifications below. (Action Items and Areas of COricern) . 
VOC SVOC· PESTiPCB' 

. 1. HOLDING . Alii AI'" . #.11 
TIMES;PRESERVATION 

2. GC!MS INST. PERFORM. _. 

., 
Cf.Ll6~ATjONS.WINDOWS w. 

.. 
4 .. ELANKS 

5. SURROGATES 

5 .. MATRIX S?IKE.'DU? 

i. LABORATORY CONTROL 
SAMPLES 

. 8. ~ INTERNAL STANDARDS' 

9. COMPOUND 
IDENTIFICATION 

10. SYSTEM FERFORMANCE 

11 . OVERALL ASSESSMENT ,1/ ~ , 
.I (check mark) - Acceptable: Data had no problems or qualified due 10 minor problems 
N - Data qualified due to major problems 
X • Problems. but do not affect data 
Quafliiers: J. Estimate~ 

.NE 
011 :E?l 

/ 

• J. , PJ . Undetected. estimated 

JHt- ;op!,9I? ~ . . 

~;q~~~~~~~ 
JfI.f ~/.>-'/r;W' ~ ~. 
~;~c!6::2;r~~~ 

ReviewedSy: ~~~. 
Date:' ._~=~ 
!'L '2-Soi WP.SNl:SO?30.:.1C.Rl 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

Page 2 of 18 

PROJECT/TASK LEADER: _____________________ _ 

~p'lit~ 
ACTle(~ II eMS: ~~::SLL:!.~:s:..~I::I..-~:::..::::.......!!::~~cL.,!j~~L.6!!:2:!=I:~~:.......:..II!:!:Io~!:::L~~~ 

, 

--------------------------_____ '0.> •• 

). 

OVERALL DATA QUALITY ASSESSMENT __________________ _ 

• . ..'" 

, , .. , 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

10 HOLDING TIMES AND PRESERVATION . 
Indicate the holding time criteria below that was used to evaluate the samples, 

SW-846, 3rd. ed, 
Other: 

Ust below samples that were over holding time criteria. / 
~ Sample 10 I VTSR I Date Anal~ I 
II I I .. I\~ I 
iJ I I ~.J\. I I' I 

Ii 
I k~A.6P· I 
I ~/I( I :I 

Ii I A I 
II I / I I 
I' ,I I / I I 
NOTE: ViSR = Validated time of sample ceipt. 

Were the correct preservatives used? esD NoD 

Ust below samples that were inc ecUy preserved . 

• 

Sample No. A Type of Sample Deficiency I 
/1 I I 

/ I I 
I / I I I 

/ I I I 
/ I I 

/ I I 
V I I 

Tep S4.C3 .'; 
;:::,ev.O 
A::achmr,r.( C 
Fage 101 01 115 
J~ly 199~ 

Page 3 of 18 

Ac!ion 

... '.' 

Action 

I 
I 

I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

2.0 GCIMS TUNING CRITERIA 

Has a GC/MS tuning perlonnance been analyzed for every twelve hours of sample an 

instrument used? Yes 0 No 0 

Was the correct standard (listed in the EPA Method) used? Yes 0 

Have the ion abundance criteria been met for each tune? Yes 0 

Page 4 of 18 

NOTe: GC/MS abundance criteria is specified by EPA method fo GC/MS analysis (E?A 8240A or 2270A). 

If no for any of the above. list all the data assoc:ated with th une that either failed :~iter;a or in whic;; there 
was no tune. 

II DateiTIme Sampie Affected (Action) 
t. 

!i 
;~I ________________ ~----------~--------------------~----------------------h 
II 

Check for transc~ption:calcl alion errors. If errors are present briefly summarize necessary changes: 

e spectra of the mass calibration acceptable? Yes 0 No 0 

Reviewed By: -..I.:!:::§:!q:~a.,--,.~I!!o:'-.lc..,..~ 
Date: 

I; 

'i 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafidation Level 3 DV-3) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention Time ;Vo'; A-1Y'~C-4Jk. 

Is DDT retention time for packed columns >12 minutes (except fa -1 and OV-101)? 

YesO No 0 

3.2 Retention Time Windows 

List below compounds that were not within the retention time windows. 

Date.Time 

Reviewed By: 
r'\ -.., ..... 

Compound FiT 
FiT 

Window 

.' TOP 94.03 
Rev. 0 
Ar.achment C 
Page 103 of 115 
July 19&4 

Page 5 of 18 

Affected Samples 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

Page 6 of 18 

,~ DDT aod End';o Deg .. datiDO 'f ff 'G A ., [~, 

List below the standards that have a DDT or Endrin breakdown of >20% (or a combined br kdown of >20%). 

I Datefnme I Standard ID I DDT/Endrin I % Breakdown I ActiOrY I Affected Samples 

I I I I L I 
I I I I / I 
I I I 1/ I 

k 

1 I I Y I 

I I I 1 /1 I 
I I I / I I ,I 

3.4 DSC Retention Time Check 

Is Ule %D between EVAL A and each analysis (quant" ction and c:miir:r.ation) D:C retenticn time within OC 
limr.s (2% for packed column. 0.3% capillary 10 <!). mm. and 1% fer mega:,ore)? -
Yes 0 NoD 

'I Date I Sample 10 L I D6C%D I Action 

1 1 / I I 
I I / I I 

I / I I 
1/ I 1 

For the above criteria utlined in Sections 8.1-8.4. check for transcription/calculation errors. 

If errors are fou • list below with necessary corrections: 

/ 
./ 

Reviewed By: 4,,;... d ::ce. .-.,c.r 
Date: ~ /.;2 tf £1f • . , - " ..... --.... - .... --....... "" ... ~ 

Ii 
I 
I , 
I 
I , 
, 

; , 

, 
I 

I 
I 

I 
I 
I 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

4.0 INITIAL CALl8RATION 

Has initial calibration been performed as required in the E?A method? Yes B' No 0 

TOP 94·03 .; 
Rev 0 
Alladlmenl C 
Page 105 of 115 
July 1994 

Page 7 of 18 

Were the corred number of standards used to calibrate the instrument? Yes B' No 0 

For GC analyses of PCBs and Pesticides. did the laboratory follow the correct 72-hour sequence of analysis? 

Yes 0 No 0 }I~1 ftffl/,,,.ile 

Ust below compounds which did nol meet initial calibration cmeTia outlined by the E? A method. 

,i I' I! Instrument 10 Date Compound F.Fi~~?,SD Action Samples Ailect~ 

!: I I I 
. 

I I ~ I 
I . 

I I I I ~ 
,. 

I .. 
I 

I I I I I ~ I I , 
IJ,-: 

i I I I A A V" ~ I I' jA, 

Ii I I vv ~~ I I 
! 

I I I /~( /"1 I I I 

I 

I I I .,/ I '--" I I ; 

I I ~ I I I 
I ~ I I I I 
I~ I I I I I 
Check for transcriptionlcaiC'Jlation errors. If errors are present. summarize necessary corrections below: 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV-3) 

5.0 CONTINUING CALIBRATION 

Page 8 of 18 

Have ~nynuing calibration standards been analyzed at the freq:Jency specified in the EPA method? 

Yes B" No 0 

Us! below all compounds which did not meet continuing calibralion requirements. 

Instrument ID Date Compound RF:'%O 

i! 
!~---------+------------~------~~~~~~~-+------------~----------~I 

II 
!:-----+-----7----:::;"...,:::;.--,~'""'"""---:------+----~r·· 

II 
Ir---------~--------~~-----------+--------~------------~----------~·i 

I, 
i~---~~----+------~~---+-------+----~il 

Check for transcription and calC'.Jlation errors. H errors are foun:. briefly summarize necessary corre:::ions 
below: 



. -, 

6.0 8LANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

6.1 Method/Reagent and Instrument 81anks 

" TOP S4·03~ 
hev.O 
Allac.'lment C 
Page 107 of 115 
July 1994 

Page 9 01 18 

Has a method/reagent blank beenan~ed for each set of samples or for every 20 samples of similar matrix, 

whichever is more frequent? Yes 0' No 0 

Has a~jtlstrument blank been analyzed at least once every twelve hours for each GCIMS sys1em used? 

YesS NoD 

6.2 Field.'Rinse:Equipment Blanks 

Are there field'rinse!~ujPment blanks associated with each sampling cay or a~ frequency specified in the 

sampling plan. Yes @ No 0 

List below compounds for which analyses were req:Jested that were detected in any of the blanks analyzed: 

11 Elank 10 Compound 
Conc. 
( ) 

POL = Practical Ouantitation-Limitfrom EPA Method. . - -
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerifieationNalidation Level 3 DV-3) 

.. P~1Dot18 

Are there any TICs present in the blanks that are also present in the samples? Yes 0 No 13' 
If yes, list below. 

7.0 SURROGATE RECOVERY 

Were sUJDgate recoveries evaluated for each of the samples analy::e=1 by GC or GC/MS? 

Yes gr No 0 

If surrogate standards other than those presented by SW-8.!5 are used, list below with reference to applieabie 
control limits used to evaluate the percent recoveries. 

SUITocate Comoound Comrol Limi:s 

List below the percent recoveries. which did not meet either SW-S~6 :=i:eria or c~iteria Ii~ed above. 

Date Sample ID/Matrix 

Surrogate 

Compound C;~Rec Action 



. " 

ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 DV-3) 

Rev. 0 
Attachment C 
Page 109 of 115 
July 1994 

Page 11 of 18 

It surrogate recovery was outside of contro/limits, were the samples or method blank ~ea~~e~s. 

Yes g/ No 0 mB f L c 5 ~ ~~;...e, G ~""'~~f!I f)~ 

. Are method blank surrogate recoveries outside ot limns upon reanalysis? Yes ~ No 0 

Are transcription.'calcula!ion errors present? Yes 0 Neg/' 

jf yes. note ne:::es3ary c:lrreC:ions. __________________________ _ 

. -,,' . 

Reviewed By: t;.,;...~ r/~"/f[r 
Date: 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificationlVafidation Level 3 DV-3) 

B.O MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS:MSD) ANALYSIS 

Page 12 of 18 

Were MS/MSDs analyzed at the frequency required by the EPA met'1od or OAPjP for each matrix type? 

YesO NOl!Y' All' IJ1S/hfS/) ~ ~.,....... A/l.COG~ 
A-/l~OC ~ ....... ~L.,. J'u~ E"t3,/ ~:s.;~~d I"-

List below % recoveries and RPDs of compounds which did net meet criteria. Indicate on chart criteria used to 

evaluate recoveries and R?Ds. 

'%:r.ec 
('ale Sample ID.'Matrix Compound nPD 

E 
Ii 

I; 
Ii 

1~------~------______ ~ ____ ~~ __ ~L-~4C~~ ________________________ ~!' 

Ii 
I~------~--------~~~--------------~-----+------------------------~'! i! 

I' 
i: 

II 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verificatiorv'Validation Level 3 DV-3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

TOP 94·03 
?ev.O 
Attachment C 
Page 111ofl1:: 
July 19S': 

Page 13 of 18 

Have laboratory control samples containing a representative number of the compounds of interest bee:l 
analyzed at the frequency specified in the EPA method or QAPjP? 

Yes if No D 

Evaluate percent recoveries based on control limits es:ablished in individual EPA methods. or use es:a:'!!shed 
laboratory control limits. List below recoveries of compounds which did not meet criteria with referen::e :~ 
control limits used. 

Com;:>ound I %Rec Control Limr.s A~ion Sampies ;'.::e:ted 

Comroi Limit Reieren::e: ___________________________ -=--.;",.. __ 

Evaluate FiPD based on controllimiis es:ablished in individual EPA methods. or use established labor;:,,::y 
comrollimits. List below recoveries of compounds which did not meet criteria with reteren::e to contr~1 I;::li!s 
used. 

Date Compound Control Limits Action Samples Affected II 

Control Limit Reference: ______________________________ _ 

Reviewed Sy: 
Date: 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

Lis: below the internal slandard areas of samples or blanks which did not meet cnt 

Internal 
Date Sample 10 Out 

I 
I 

,I 

" 
I 

II 
I I 
II I 
" 

Page 14 of 18 

Action 

times of the internal standards within 30 seconds of the associated calibration standard? 

11.0 TARGET COMPOUND LIST ANALYTES 
11.1 GC'MS Analyses N6-f A,II/cA), k. 
Are the reconstructed ion chromatograms. the mass spe::ra for the identified compounds -

prir.:c:J!s included? Yes 0 No 0 

Is c.1romatographic performance acceptable with respec: to: 

Baseline stabifrty? Yes 0 No 0 

Resolution? Yes 0 NoD 

Peak ~ape? Yes 0 

YesD No 0 

neviewed Sy: ~;;(; ... t.f 
Date: . ~ 71 '8" 
A!.-'2-;4 "'i' SNL:S~?30«C.Rl 

Ii 
II 
II 
Ii 
I' 

" r 
I; 

I: 
,; 
I! 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriticationNalidation Level 3 DV-3) 

·' . 
TO? 5~·03 
Rev. 0 
At:ac.'1ment C 
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July 1954 

Page 15 of 18 
1'1, f Apfh 4.;f b Ie 

Other: ____________________________________________________ ~~-------------------

Is the RRT of each reported compound within the limits given in the metho 

continuing calibration? Yes 0 No 0 

Are al/ the ions present in the s1andard mass spectrum at ative intensity greater than 10% also present in 

the mass spec:rum? Yes 0 No 0 

Do sample and stancard relative intensiti" NoD 

If no for any of the atlove. indic-'_ below prcblems and c;:;alificatb:-:s made to ca:a: 

, 1.2 GC Analyses tJ, f kI'P/icA' l-e 
Are there any transcription'calculation errors between the raw ca:a and the re~ol'!ing torms? 

YesO NoD 

If yes. review e~rors and necessary correc:ions below: it errors are large, res' 
be necessary. 

Are retention times of sample comPQ s within the calculated retention time windows for both quantitation and 

confirmation analysis? Yes No 0 

Ion perlormed when required by the EPA method? Yes 0 NoD 

If no. for a of the above. reject positive results except for retention time windows it associated standard 
ds are similarly shifted. 

Reviewed Sy: J::.,.;." A;;z:::., Lf 
Date: _~~/..27J;;; 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

Samples affec!ad: ____ ...!tJ~#f_A-LJ....:.~_,._C.A_b_/e _________ __:"7""~---

Check chromatograms for false negatives. especlally for the multi peak components (toxaphene and PCEsj. 
If false negatives are apparent and the appropr.ate PCB st rds were not analyzed. or if confirmed analys:5 
was not present. flag the affected data. 

Samplesaffec!ed: ____________ ~~--------------------------------------------------

e to the complexities at ?CS'pesti::ice analysis. each analytical run sh,!uld be re',iewed to verr.y 
ification and c::llumn performance. 

'2_0 FIELD DUPLICATE ANALYSIS 

Were field dupiicates submitted for analysis? Yes 0 NO~ 
N" ~$Cf< ~ 
&~ 4_ B~IV; 

If yes. calculate R?D and use professional judgment to determine if the data needs to be qualified. u. .. t res;Jr.s 
below. 

Date Sample 10 Compound 
Sample 
Result 

Duplica!e 
Result 

I: 
I: 
I' 
" IF=====~====~========~====~~======~~~======== 
Ii 

13.0 COMPOUND QUANTITATION:REPORTED DETECTION LIMITS 

Are there any transcriptiall!c~ulation errors from raw data to reported results (check at least .10% at positive 
results)? Yes 0 No gr . 

In addition. veriiy that the correct internal standard. quantitation ion. and RRF were used to calculate the result 
tor a minimum of 10% at sample data. 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafidation level :3 DV-:3) 

13.1 Chromatogram Quality 

Were baselines s~able? Yes g No 0 

Were any neg alive peaks or unusual peaks present? Yes 0 Nag' 

Were early eluting peaks resolved to baseline? Yes B"" No 0 

i' 

TOP S".~3· 
P.ev.O 
AI:.achme!l: C 
Page 115 oj 115 
July 15".: 

Page 17 of 13 

If in:orreC! quamitations are evident. note corrections necessary be!:w: ______________ _ 

Are : • .: required quan:::a:lon limits ide!ec:ion limits) adjusil,d to raila:: sampla ::lr.:1ior.s and for 5:115. sampie 

m::!s:ure? Yes n No 0 1Ih.r Atf/;C.,lfi?k.-

It no. make necessary e:::rrec:ions and note below. 

14.0 TENTATIVELY IDENTIFIED COMPOUNDS 

Are Tentative!y Identified Compounds (TIC) properly identified with scan number or r"­

concentration, and J qualifier? Yes 0 No 0 

Are the mass spectra for TICs and associated "best mate " YesO No 0 

Are any TCl compounds listed as TIC co NoD 

Are each of the ions presen' e reference m.ass spectra with a re~ative intens:ty greater than 10% also 

ass spectrum? Yes 0 No 0 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3 DV-3) 

Page 18 of 18 

Do TIC and "best match" standard relative ion intensities agree within 20%? Yes 0 No 0 
N~r ,4//.'fJ,'e AI, Ie Comments ________________________ ~r~~ ____________________________________ ~~ 

Reviewed By: 

Date: 

Approved By:" 

Date 

~A=~U 
rA-'i/~g 

"Data package must be approved by ProjectlTask leader. 

At."2,~·Wp,SNL:SO?3~C.Rl 



Sile: CC TA - t. IA 

AR'COC: 5/0/9'J O:lla Classification: N'4A.~"t:.S 
S;)nlple' I DV 

Fraclion No, Analysis Qualrfiers Comnl~nts 

'~ ~- ()()'T -().S -,1.(>-15 :rl/3?- '1~-1 -s; A;l (.Lt:..,d) 
- ()()<g - 0- ().S'-s ; 

- ct>1-()·S -/. /)-$ 
" 

- 009 -".!-/.~-S 

-()/o - () -o·S - 5 

- % -O.S-I.O-S 
_ ()II - () -().$-S 

-()II-O.S-/.tJ-S 

-()/~ -() -t!J6-S 

-O/:l-().$"-/.(J - S 
-()/3-().~-j.()-S ~( I 

£J~ . ...... 17_P: '-/ f .. c..- ~ '" 

I 
, 

, , . . 

t!2c .... 17 .. .L_ J A .12 ~Z-
~ 

Sample NoJFraction No. - This value is located on the Chain of CustOdy in ~e ER Sample Id field. 

Analysis -l.:se \'alid test methods pro\'ided below or if the result applies to an individual anal~le \\;thin a test method. 
use the CAS number from the analytical data sheet 

DV Qualifiers - The enn:' will be taken from the list of valid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tma 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 wammted. 

Test Methods - Anions.CE. EPA6010. EPA6010. EPA7470'I, EPASOl5B. EPA8081. EPA8260. EPA8260·M3. 
EPA8270. HACH_AlK. HACH_ N02. HACH_N03. :o.IEKC.HE. PCBRISC 

I 

-

.' 



List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Quali(ier.. . Comment 

A 

AI 

A2 

B 

BI 

B2 

B3 

J 

11 

J2 

P 

PI 

P2 

Q 

R 

U 

UI 

UJ 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do nol meet acceptance criteria. 

Laboratory accuracy and/or bias measureme'!ts for the associated Surrogate 
Spike do not meet acceptance criteria. . 

Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. . . 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte pn:sent in continuing calibration blank. 

The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (i.e., AJ) 

The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and -
associated duplicate (MSIMSD) do not meet acceptance criteria. 

Insufficient quality control data to detennine laboratory precision. 

Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

The data are unusable for their intended purpose (Note: AnaIyte may or may not 
be present.) 

The ana1yte is a common laboratory contaminant. The associated result is less 
than ten times the concentration in any blank. 

The ana1yte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:March 10, 1998 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level3-DV3) 
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CASE NO. ;Z~ 15: .)..:U)~ SITE OR PROJECT Cc. 7/'1 - t M 
ANALYTICAL LABORATORY C ~ Il C 

. LA80mORY REPORT # 9"i0<6' I 
SAMPLE IDS . . I:k. .,.;4;, 

c.c.rlf-'Id-r;.R. -)(X)( (03' NtJ-~t:J.3 ": 
#ft: ::Y")':J..., . 

. ' "FI\S!( ER. aJ2,C()C.# 51"/9/ 

··NO.OFSAMPLES M; /~;..;;.;-/r·". 19" 03'~ ;9$'-/&'3) 'I (Jao- E8 ' .. 

1. 
.. . 2. 

., 
~. 

4. 

5. 
o. 
7. 
8. 
9. 

10. 

11. 

12 . 

HOLDING TIMES 

CALIBRATIONS 

BLANKS 

ICS 
·LCS 

DUPLICATE ANALYSIS 

MATRIX S?IKE 

MSA 

SERIAL DILUTION 

SAMPLE VERIFICATION 

OTHcROC 

OVERALL ASSESSMENT 

DATA ASSESSMENT SUMMARY 
lep . , AA . MERCURY 

.. / '/ ../ 
·7 
/ 
vi,. : 
,/ ./ 
/ ,/ 
./ :r 

,.;i+-
AlA-
.,/ t/ 
.,./ ...;..r' 

.../ ./ 

.CYANIDE 
,vA-

.I (check mark) - Acceptable 
Other-Qualified: J - Estimate It/A- A!"r4-Hh 'c.+hle 

UJ • Undetected. estimated 
R· Unusable (anatyte mayor may not be present) 

REVIEWED BY: --A~=~a:.....A!'o:~~~~ 

DATE REVIEWED: __ -.:...~t6,-!!!:~::,,3¥.h~~!!.--__ 

f>J..'2·94WP.SNl:SO?304<C.A1 

. '. 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

.. ', 

Page 2 of 16 

OVERALL DATA QUALI1Y ASSESSMENT ________________ _ 

.. 

Reviewed By: 

AL-2-94.WPr.lNL:50P3044C.Rl 



1.0 HOLDING TIMES 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation LeveI3-DV3) 

TOP 94·03· 
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.-

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. 

I 
Holding Days Holding Action / 

Time Time was 
Parameter Criteria Sample 10 Exceeded I 

.-" ... D. fJ • 1. . . . I 
~N.I •• IT. oon- . II 

I I 
., w 

.,~ I I " / • / 
I I I I I / , 
I I I I ./ 
I I I I i ./ 

~ I I I fl!./ , 

I 1 I .. ll~ 
!I I I / U./ ! 

'I I I ItvL'.rf\ 
j; I I LV/Vnf/' , , 

II 
/I 
II 
I 
I 
I 

II 

II 
Ii II 

II 
I I 1.1/ \ : - .. II 
I I A i 

fi 
1\ 

w.~ ... "","" ".so"""." "'''7 No 0 
List below samples that were incorrect preserved~ 

Sample No. I ,/fype of Samples I Defic!ency Action 

r/ 

/' 
/ I 

/ I 
/ 

/ I 
/ I 

1/ 

Reviewed By: ~ .;I;Z:::~~ Date: 2J~3J'i~' , 

AL";2· ... WP.'SNL:SOP3044C.Rl 
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2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

Indicate %Recovery (%R) criteria used to evaluate calibration standards: 

Metals: ------------------------------------Mercury: ------------------------------------Cyanide: 

O~er. ------------------------------.-.-.-------
... : 

list below the analytes which did not meet %R criteria for initial and continuing calibration standards: 

ysis Date 
ICViCCV .. 

". 

2.2 Analytical Sequence 

Analyte 

DidJlle laboratory use the proper number of standards for calibration as descnbed in the E?A method? 

g- NoD 
Yes 

Have initial calibratio~ b.9n performed at the beginning of each analysis and al the frequency indicated by the 

EPA method? Yes 13'" No 0 

Have continuing calibration standards been analyzed at the beginning of sample analysis andyt a minimum 

frequency indicated by the EPA method and at the end of the analysis sequence? Yes IB' No 0 

If no for any of the above, outline deviations ana actions taken below: 

Reviewed By: 

AL'2·9-:.wPISNL;SOP3044C.R1 
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Page 5 of 16 

Were the correlation coefficients for the calibration curves for AA, Hg, CN, and other spectrophotometric 

methods ~O.995? (Check calculations performed for calibration curves.) Yes G3'" No 0 
If no, list: __________ -:-_______________________ _ 

Date Analyte s Affected 

Che:k for transcription and calculation errors involving calibration summaI)' forms and raw data. Briefly 
summarize errors and associated actions when data quality mjg~t have been affected. 

3.0 BLANK ANALYSIS 
. ;!. 

3.1 Initial and Continuing Calibration Blanks 

Have Initial and Cc:9tinuing Calibration Blanks (ICB/CCS) been analyzed at the frequency required in the EPA 

method? Yes [B" No 0 

If no, summarize problems and resolutions in the narrative report. 

US! analytes detected in ICB and CCEs below: 

NOTE: For soil samples, convert blank values to mglkg using digestion weights and volumes. , 

l~alySiS Date jlCSICCS No. 
Required .--:-. Analyte Cone. Detection Limits Action level 5. • ~"ected 

.' I ..L.L ,r .. ~ I 
I I D'Lf:. V'~ I 
I I . ---~-;:: ~." I 

~ 1../ I --- I 

Reviewed By: 

AL '2-~ WP.'SNL:SOP3044C.Rl 

!--
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3.2 Method Blank 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Was one method blank analyzed for: 

Each of 20 samples? Yes [3" No 0 
Each digestion batch? Yes B" No 0 
Each matrix type? Yes G?' 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 fkV No 0 

Page 6 of 16 

NOTE: Method blank is the same as the calibration blank for mercury and for wet chemistry ar.::iysis. 

List analytes detected in method blank samples below. NOTE: For soil samples, be sure to ca;:ulate blank 
values using digestion weights and volumes. 

I '" .. -" Analyte Cone. Required Action Level 

! Date 
ItIJ/.fJ-

Detection 
Umits 

II 
. Samples Affectad , 

II"" "/711 /I.;I.lI Ph d.:25Mj, (J,~ I 77 -'i -: ;-~~'~~1 -
I I I l-vrl.~ c,..,;~ ~ 

~z '.7 
I I I I / I 

I 

I I I I I 
I I I I 
I I 

I I I 
I I I , I 

Is concentration in the method blank below the. detection fimit? Yes 0 No (g . 

I 

Affected samples: <YAk' 0 " ... ~ (J?, S"e, C~. Utj-dJ.2 ~ 
~ d~ ."-t';:;I~<, {'IJ"'~J /1.Ie, ~ w+<-& 

-'V'4&;~::;=,(- ~~ ...J..e. J '#,,<4 .{~L ",HAd ~de~ 
r~ !CL. 

AL "2·S4M'PSNL:SOPJ044C ,Rt 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-DV3) 

Page 7 of 16 
3.3 Field/Rinse/Equipment Blanks 

Was a field/equipment blank analyzed as required by the E?A method or QAPjP? Yes [2(' No 0 

list below analytes detected in the field blanks. NOTE: For soil samples, calculate blank values using 
digestion weights and volumes. 

Collection 
Date Blank 10 

!~"/n lOCO-Fa I 
! I I 
! I I 
'I I I 
l I I 

IN.)/"£ 
Analyte Conc. 

Ph 

4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS 

Required 
Detection Samples 

limits Action Levjl AtjOted 

O. (){).:1. I "./JI ~ ,.1.... A ~_~-"" 5it 
I '~'~ -~. .£II ~ 11'1£ 

I ; I I' 
I . I 
I I I 

Was an ICP interlerence check sample (ICS) analyzed al)he beginning and end of a run or at least twice every 

8 hours? (Not required for Ca, Mg, K, and Na) Yes &' No 0 • 
Samp~saHected: __________________________________________________________ ___ 

Are the values of the ICS for solution AS within 80-120%R? Yes ~ No 0 

If no, is the concentration of AI, Ca, Fe, or Mg lower than in ICS? . Yes 0 . No 0 

Reviewed By: ~. L :c:::..~ate: -4.?;~0=-::,;:z.,-=..3:£-/.£-f?'=--___ __ 
Al..2·;':.WP.SNl:SOPJ044C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3'-DV3) 

Page 8 of 16 

If no, list below all analytes which did not meet %R criteria and in which the concentration of AI, Ca, Fe, or Mg 

. ICS M 4. 0' 61e is higher than In the d-r ~/t::.A ~ 
" te I Analyte %R Action ~ples Affected 

I ----I ----I I~ , 
, ____ I I 

-----r= I I I 
Are any results> IDL for those analytes which ane 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. 

Samples affected: ______________________________ _ 

Check for transcription.'calculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected. 

5.0 LABORATORY CONTROL SAMPLES (LCS) 

Was an LCS analyzed at required frequency? Yes ~ No 0 

Samples affected: _____________________________ _ 

Reviewed By: k.. /;::::;;:: L./-Date: _,;r....r-'/..;t=-::3;L../...L9--=-sr'--____ _ 

AL"2·94IWPISNL:SO?3044C.Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-DV3) 

List below any LCS recoveries not within limits. 

JQP 5~·03 
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Page 9 of 16 

Preparation I I I I Samples AH~ --
~ 

Date Analyte %R Action 

I I I ----I I ~ 
I 1J!V1"J{ ~ I 
I ~.~ I 
I ~I~ I I 
I ---- I I I I, 

I ---±:::: I I I II 
~ I I I I I' 

!I 

6.0 lABORATORY DUPLICATE ANALYSIS 

Were laboratory duplicates analyzed at required frequency? Yes ~ No 0 
Samples affected: ____________________________ _ 

Was laboratory duplicate analysis performed on field or equipment blanks? Yes 0 No !kY 

Samples affected: ____________________________ _ 

Is any value for sample duplicate pair <POL and the other value >10xPOl? Yes 0 No u;r' 

Samples affected: ____________________________ _ 

Reviewed By: ~ L ~ Date: ... ---<Z...;</...::;;.::z.=3:.L./-=-"i-=-~ _____ _ 

AL"2·~,WP.SNL;SO?JO""C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafidation level 3-:-DV3) 

List below concentrations of any analyte that did not meet criteria for duplicate precision: 

Sample I Preparation I pal I RPD ID Matrix Date Analyte Action~ 

I I Ikl L--:: 
I I I .~ ~ r;- I 
I I I J..:..!A.~ r; I 

I I I --~ ~ I I 
I J..--" - I I I 
.v- I I I I 

I ............. I I I I I 

'': 

Page 10 ot 16 

~ Affected 

I 
I 
I 
I 
I 
I 
I 

Check for transcriptionicalculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected. 

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were fiejP duplicates collected at the frequency indicated in the EPA method or OAPjP? 

Yes g' No 0 

If yes. qualify data associated only with the field duplicate pair. Calculate RPDs for each analyte in which both 
values are greater than the IDL. 

I 
·1 
Ii 
II 
II 
Ii 
'i I; 

Is any value for sample duplicate < practical quantitation limit (pal) and other value >10xPQL? Yes 0 No g/" 

Reviewed By: ~ ~ . Date: _~r----,-6-=.:;J...,-,.s=.L.A ..... 9,-~-,=--_____ _ 

AL'2·!)4.WP:SNL:SOP304C.Rl 
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Samples affected: _____________________________ _ 

List below the analytes that do not meet RPD or PQl criteria. Use the same criteria as those used tor 
laboratory duplicate analysis or criteria specified in EPA method or sampling plan. 

Collection 
, 

Samples I' I I I I I I ,I Sample ID Matrix Date RPD Control Limit Action I 
'U __ ~ 

" 
/· .. U:: .... h .. 

I' 
Ii 
\1 I I I I j ~ I 

I i I I .l- i ---- I I 

~ 

I! 
II I I I M~-----r I' 
I! I I I~ .:--'~~ 

, 
! 

if I l...----r I (/V" ! , I ,! 
II ~I I I i i I , ~ 

11 ____ I I I I i i - I 

Check for transcriptionfcalculation errors. Sriefly summarize errors an:! ass.ociated actions when data quality" . 
might have been affects. . . ." .. ' -

B.O MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionlpredistaflation spike. 

Was a matrix spike prepared and analyzed at the required frequency? Yes g No 0 

Reviewed By: 

AL 2· ... W?,SNL:SOP3044C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 12 of 16 

Were matrix spikes performed at the concentrations specified by the EPA method? Yes [3'" No 0 
Samplesaffeded: ____________________________________________________________ ___ 

Was matrix spike analysis performed on field or equipment blanks? Yes 0 NOg' 
If equipment or field blanks are the only aqueous samples. matrix spike analysis may be performed; however. 
matrix spike samples must be present for the other matrices. 

Samples affected: ____________________________________________________________ ___ 

List beiow the % recoveries for analytes that did not meet the criteria: 

Matrix 
Preparation 

Date Analyte 

Check for transcription/calculation errors. Also check to ensure matrix spike concentrations are not affeded by 
sample dilutions performed. If matrix spike concentrations are diluted below or close to IDl based on sample 
dilutions performed, use professional judgment in qualifying data. Ensure that the laboratory performed sample 
dilutions only when necessary as indicated by OA/Oe requirements. Briefly summarize errors and associated 
actions when data quality might have been affected. 

Reviewed By: 

AL~·g.:.wP.SNL;SOP30~C.Rl 
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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 and/or 
problems with matrix spike solution. For example. if ma1rix 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 QC analyses (not required if MSA is 

done)? Yes [3'" No 0 
Samp~saffected: ______________________________________________________________ _ 

Were posldigestion spikes analyzed for samples. including QC samples? Yes g/ No 0 

Were postdigestion spikes analyzed at the required concentration? Yes g/" No 0 
Sa~lesaffected: ______________________________________________________________ __ 

Was a dilution analyzed for samples with postdigestion spike recovery <40%1 Yes ~ No 0 
Samples affected: _______________________________ _ 

MSA Analysis (Method of Standard Additionsj--.-MSA is required when serial gilutions are not with ± 10%. Was 

MSA required for any sample but not performed? Yes 0 No 0 #~ rn'/,/hC~..64:-

Are MSA calculations outside the linear range of the calibration curve? Yes 0 

Reviewed By: Date: _-'!iZ.-1",0:...:· :,.;L~3:.£/r~<6~ ____ _ 

A!..2·<;'<'.W?'SNl:SOP3044C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
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NOTE: Ensure the spiking concentrations used for MSA analysis were at 50-100% and 150% of sample 
concentration or absoroance. 

Samples aHected: ______________________________ _ 

10.0 SERIAL DILUTION ANALYSIS flits i" ".It I /e H ~ 

NOTE: Serial dilution analysis (Iep) is required only for initial concentrations equal to or greater th 10x1DL. 

If appiicable. was a serial dilution performed for: 

Each 20 samples? Yes 0 NOD 

Each matrix type? Yes 0 NoD 

Samples affected: 

/' . 

'" ..... .."." .. ." did "'" """ ""ria T' .""", """'-"'" g""''' """ 5O>'Ol before dilution: 

Analysis I Sample 10 I ~ I I I Date IOL %0 Action Samples Affected 

I /". I I I I 
I / I 
I /" I 
I :/ I I I 

X I I 
/ I I 

/ "" oa"'latio" ""'" """ "",_ ."."'"'" 

Reviewed By: Date: _-<-.r..,c..?...:::.;2..:....=.st:-A~~"-'q'__ ____ _ 

AL2·94f1Vp.SNL:s0P3~C.R1 

.' 

I 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation LeveI3-DV3) 

11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

Are instrument detection limits present and verified on a quarterly basis? Yes 0 

Are IDLs present tor each analyte and each instrument used? Yes g/ No 0 

jQ? 94·C3 
Rev. 0 
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Fage 49 of 115 
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Page 15 at 16 

Is the IDL greater than the required detection limits for any analyte? Yes 0 
(If IDL > required detection limits. flag values less than 5xIDL.) 

NO~ 

Samples affected: _______________________________ _ 

Are Ie? Interelement Correction Factors established and verified annually? Yes 0 No 0 /Jof.4;yfiub/-e. 

Are Ie? Linear Ranges established and veriiied quarter1y? Yes 0 No 0 1\10 of ~~e.A'j/€. 
It no for any of the above. review problems and resolutions in narrative report. __________ _ 

11.2 Reponing Requirements 

Were sample results reported down to the POL? Yes 9'" No 0 , 

If no. indicate necessary corrections. ________________________ _ 

Were sample results that were anaiyzed by ICP for Se, Tl, As, or Pb at least 5xIDL? Yes (3' No 0 

Were sample weights, volumes, and dilutions taken into account when reporting sample results and detection 

limits? Yes Er' No 0 

Reviewed By: Date: _..L.,l"-'b:::;...=..s~/~9-r~ _____ _ 
AL"2·94.WP.SNL:SOP304.4C.Fil 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 16 of 16 

If no for any of the above. sample resuHs may be inaccurate. Note necessary changes and if errors are 
present. request resubmittal of laboratory package. 

Wen: .any sample results higher than theline~ range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No B" 
Samplesaffeded: ____________________________________________________________ __ 

11.3 Sample Quantitation 

Check a minimum of 10% of positive sample results for transcription'cal:ulation errors. S~mmarize necessary 
corredions. If errors are large. request resubmittal of laboratory pa:kage. 

Cort)ments: 

Approved By:" _______________ _ 

Date: 

'TaskIProject Leader is responsible for approval of data set. 

Reviewed By: 11.~ /;;:;;:Lr Date: _-<-r.,c..4=~;....;:-~lI'h~'it,,-----____ _ 

AL -Z·5-4.WP.SNL:SO?3044C.Rl 
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~ 

Sample Number 

CCTA-61A-GR-001-0-0.S-S 

CCTA-61 A-GR-001-0. 5-1.0-8 

CCTA-61A-GR-002-0-0.5-S 

CCTA-61A-GR-002-0.5-1.0-S 

CCTA-61A-GR-003-0-0.5-S 

CCTA-61A-GR-003-0.S-1.0-S 

CCTA-61A-GR-004-0-0.5-S 

CCTA-61 A-GR-004-0-0. S-OU 

CCTA-61A-GR-004-0.5-1.0-S 

CCT A-61 A-GR-005-0-0.S-S 

CCTA-61 A-GR-OOS-O.S-1. O-S 

CCTA-61A-GR-006-0-0.5-S 

CCTA-61A-GR-006-0.5-1.0-S 

! .. 0; 
!!!. ::5-

:;;: d! ~ .., 
~ .:. 

~ ~ ~ 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J J,A2 J,A2, P1 

.. 

-



Site:CC TA- ~/.cf 

AR'COC: 6"/C't) 93 Data Classification: 4:'A. ~N'/c.:5 

Sample' I DV 
Fracrion No. Analysis Qualifiers Comments 

; 

~ 
~ A-t:. ~je d ., '::>ee A-' 

~ 

hie 7a. 

,/)C'-r: , 
nT:_/~ L-a- c.x-, 

I' 

to(" ~ ~h ~.~-. 
~ -

~ .-..c:JtI? ~ ... ""'- .-Z ,vr I 

Sample NoJFraction No, - This value is located on the Chain of Custody in ~e ER Sample Id field. 

Analysis - l:se \"alid test methods pro\ided 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 elltI}· 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, EPA6010. EPA6020. EPA?470l l. EPA8015B. EPA8081. EPA8260. EPA8260,M3. 
EPA8270. HACH_ALK. HACH_ No:!. HACH_N03. ~IEKC_HE. PCBRISC 

., 

-



List of Data Qualifiers used in Data Validation and Associated Comment Responses 
Qualifier ~ . Comment 

A Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do not meet acceptance criteria. 

A I Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B Analyte present in laboratory method blank 

B I Analyte present in trip blank. 

B2 Analyte present in equipment blank. 

B3 Analyte present in continuing calibration blank. 

J The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (i.e., A,J) 

11 The method requirements for sample preservation/temperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

J2 The holding time was exceeded for the associated sample analysis. The 
associated value is an estimated quantity. 

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCSILCSD) do not meet acceptance criteria. 

PI Laboratory precision measurements for the Matrix Spike Sample and 
associated duplicate (MSIMSD) do not meet acceptance criteria. 

P2 Insufficient quality control data to detennine laboratory precision. 

Q Quantitation limit reported does not meet Data Quality Objective (DQO) 
requirements. 

R 

U 

Ul 

UJ 

1be data are unusable for their intended purpose (Note: Analyte mayor may not 
be present) 

The analyte is a common laboratory contaminant The associated result is less 
than ten times the concentration in' any blank. 

The analyte was also detected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analyte was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list. Updated:March 10, 1998 
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ANALYTICAL RADIOCHEMISTRY DATA VAUIJiA 
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- --. ------_ ... '-'- ---. 
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15036825109-+ 

ANALYTICAL RADIOCHEMISTRY DATA VAUOATION 
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Sile: t/4 
AR'COC- 0313 Classificati~ . . 

SamplC'· I OV 
Fraction No. Analysis Qualifiers Comments 

Vo rI~ _£~ ... -J1 ih.c.e... --'2 .... 
I .f 

~ 

. 

£ ) 
.L /~ -~ " c,;...tO .... , -'. ~ ./. 

, I 

1Jt. "" .a .4-
L-- -"" n ... J ~ - ,.<:::;, 

, / 

, 

I .. -

I 
Sample NoJFractioa No. - This value is located on the Chain of Custody in ~ EJtSample Id field. 

Analysis -l:se ,'a1id test methods pr"O\ided below or if the result applies to an indhidual anal~,e \\;thin a test method. 
use the CAS number from the analytical dam $heeL 

DV Qualifiers - The Covy win be taken iiom the list of \'aJid qualifiers and associaled commentS.. If other qualifiers 
not on Ihe list are needed. contact Tma Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriat:.. needs modification 
because of an unusual circumstanCe. or additional clarification is warranted. 

Test Methods - Anions_CEo EPA6010. EPA6020. EPA 7470.1, EPA80 ISS. EPA8081. EPA8260. EPA8260·M3. 
EPA8270, HACH_ALK. HACH_ N02. HACH_N03. J,tH~C_HE. PCB~SC 

R.:"je\\.:d b~: K ~;I X-.c. il D~I~:--L=f;7h'-4.,~"7-h~. "::~'--______ _ 

-

-



List of Data Qualifiers used in Data Validation and Associated Commenl Responses 
Qualifier Comment 

A 

Al 

A2 

B 

BI 

B2 

B3 

J 

Jl 

12 

P 

PI 

P2 

Q 

R 

u 

Ul 

UJ 

Laboratory accuracy and/or bias measurements for the associated Laboratory 
Control Sample (LCS) do nol meet acceptance criteria. 

Laboratory accuracy and/or bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

.' 

LabotatOly accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

Analyte pteSelJt in labonItory method blank 

Analyte pteSelJt in trip blank. 

, Analyte pteSelJt in equipment blank. 

ADalyte paeat in continuing calibration blank. 

The assoc:illlrd value is aD csrimattxl quantity. (Note: this qualifier may be used 
in conjUlldion with other qualifiers (Lc., A.I) 

The medIod rcquimnents fOl' sample preserva1ionltemperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

The bolding time was exceeded for the associattxl sample analysis. The 
associated value is an estimated quantity. 

Laboratory pRdsion measuremeats for the Laboratory Control 
Sample and duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratoty precision measurements for the Matrix Spike Sample ~ -
associated duplicate (MSIMSD) do not meet aoceptane:e criteria. 

Insufficient quality control data to determine laboratory precision. 

Quantiwioolimit reported does DOt meet Data Quality Objcdive (DQO) 
mquimDenlS. 

The data are UIlusabJe for their intended purpose (Note: Analyte may or may not 
be present.) 

The analyte is a common IaboratoIy contaminant. 'I11e associated result is less 
than teD times the c:oncenuation in any blank. 

The analyte was also detc:cred in a blank. The associated result is less than five 
times the concenttalion in any blank. 

The analyte was analyzed for but was not detected The associated value is an 
estimate and may be inaccurate or imprecise. 

• This is not a definitive list. Other qualifiers are porentially avaHable, see TOP 94-03. Notify TIna 
Sanchez to revise list. Updated:Marc:h 10, 1998 
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INORGANIC DATA ASSesSMENT SUMMARY FORM. 
(Data VerificationNaJidation Level 3-DV3) 

TOP !;4·C3 
Rev. 0 
Artachment C 
Page 35 of 115 
July 19&4 

Page '1· of 16 

SITE OR PROJECT C Co Til - 'lit . 
. ANALYTICAL LABORATORY C IJ /l. £' 
LAB~TORY REPORT # 111M,;l. 

. 'CASE NO~ ~~ .;?,,;U;S 

SAMPLE IDS 6:g, 11S" -/()3 t.; 
03' lf$"-/() 3 

JlIi.T~r( i£;!!f)E!\ pc«tF SII)If:2 

NO. OF SAMPLES U ~ 

." :...\ 

.' . DATA ASSESSMENT SUMMARY 

ICP,' . AA MERCURY 

1. HOLDING TIMES ./ "e/ . "', ,/ 

2. CALIBRATIONS ./ .,/. ~ . 

3. BLANKS ./ ./ ,/ 

4. les ../ 
5~ LCS .,/ ;/ 

6 . .DUPLICATE ANAL Y:SIS. T· :r- ,/' 
. . 

-'. MATRIX SPIKE, .a-.. :r ../ I. 

8. MSA .. "';,. 
9. ': SERIAL.DILUTION IIA-
10. SAMPLE VERIFICATION ,/' ./ ......... 

11. OTHEnQC v' ./ ~ 
12. OVEnALL ASSESSMENT ,,/ / s.::::: 

~YANIDE 

~/I 

~ 

.t (check mark) - Acceptable . . , 
Other - Ouaflfied: J _ Estimate AIA- 11/61' tlfl'A·~ ... J/~ 

W - Undetected. estimated 
,I. . L R· Unusable (analyte mayor may not be present) 

~ ~/I"rt'( 

e;;=·~:?5~;.:s.#!aiJt3£:=&c 
REVIEWED BY: ~.d X Lr 
DA~E REVIEWED: :r;b tf!'j"r 

" 

AI.!2·94!WP1SNL:S0P3044C.R1 

.' 

.'. 
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TO? 94-03 
Rev_ 0 
Anachment C 
Page 36 of 115 
July 1994 

'~'. .. . . 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-OV3) 

... , '. 

~ .. 

Page 2 of 16 .' 

Ll4.1r1 • 
7 

i2 &C WRdr" 
• t, .' •• 

OVERALL DATA QUALITY ASSESSMENT ___________________ _ 

;. .' 

Reviewed By: Date: _..r...T;"'-k~'I ..... f.L..f~=-------
AU2-94,WPISNL:SOPJ0(4C.Rl 



1.0 HOLDING TIMES 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

TOP 94·03' 
F.f<v.O 
Attachment C 
Page 370' 115 
July ISS<! 

Page 3 of 16 

List holding time criteria used 10 evaluate samples, indicating which samples exceed the holding time. Holding 
time begins with vaffdated time of sample collection. 

I 
Holding Days Holding I Action / 
Tune Time was 

Parameter Criteria Sample 10 Ex~ded 
I 

I I / 
I I I I I L 
I I I I i / 
I I I I I / , I I I ! .n~7 
I I I . I ~~y -
I I I I /. r7 J" 
U I I 

.. 
~y/VV' 

" I I I '1/.' 
I I I / • 

! 

I 
I, 
II 
'I I 
I 
t 

II 

~ 
II I 

II 
I I I / , . 'Ii . 
1 I 1/ i ij 

W", Ih' "'""" """'" ... " _~ No 0 
Ust below samples that were incorrectly eserved. 

~ Sample No. I ~ofSampies I Deficiency Action 

/ 
/' 

/ I 
/ I I 

/ 
/ I 

/ I 
!I/ 

Reviewed By: ?.:.. . .11 ~.'-L. .. rt- Date: _L~~k.c...:;~.~/+t-t:g'~· _____ _ 
Al.'2'S4 WP.'SNL:SOP3044C.Rl 

: 
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TOP ;.4-03 
Rev. 0 
Ar.adlment C 
Page 38 of 115 
July 1594 

..... ' . '.: .' . 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIVaiidation Level 3-DV3) 

Page 4 of 16 

2_D INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

Indicate %Recovery (%R) criteria used to evaluate calibration standards: 

Metals: ------------------------------------Mercury: 
------------------------------------Cyanide: 
------------------------------------Other: 

US! below the analytes which did not meet %R criteria for initial and continuing calibration standards: 

I ICV/CCV I I I I -c.:::::-Analysis Date ... .Analyte %R Action S~ .. ,..."ected ... 
I I I .I. .I- I ~l 

I I I -.. '(fIe(!...--: ~ I 
I I -~ I 
.L-----, I- I I ----- I I I I I 

2.2 Analytical Sequence 

Did the laboratory use the proper number of standards for calibration as described in the E?A method? Yes 

I!r' No 0 

Have initial calibrations ~n performed at the beginning of each ar.alysis and at the frequency indicated by the 

EPA method? Yes B No 0 

Have continuing calibration standards been analyzed at the beginning of sample analysis and.Jt a minimum 

frequency indicated by the EPA method and at the end of the analysis sequence? Yes!3' No 0 

If no for any of the above. outline deviations ana actions taken below: 

Reviewed By: Date: _4-iT-II..L:.~~~IA:......!'9ff:..iol--.:....-----
AL"2-9-:WPISNL:SOP3044C.Rl 

t..,-. 
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TOP 94'()3 
M!:!V.O 
A::adlmenr C 
Page 3901 115 
July 1994 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 5 of 16 

Were the correlation coefficients for the calibration curves for AA. Hg, CN, and other spectrophotometric 

methods ~.995? (Check calculations performed for calibration curves.) Yes g/ No 0 

If no,'ist: __________ ~----------------------

II ~ate I AnaJyte Coefficient I Action I Samples Aff~ ~ 

1 I I ~ 
I I I ---;JAr I ---- I 
i I I ~-~ ... I 
I I -- --v"" I I , 

I~ I I I 
Che::k for transcription and calculation errors involving calibration summary forms and raw data. Briefly 
sumrr.arize errors and associated actions when data quality mig~ have been affected. 

3.0 BLANK ANALYStS 

3.1 Initial and Continuing calibration Blanks 

I II 
q 

Have Initial and C.9ntinuing Calibration Blanks (ICB/CCB) been analyZed at the frequency required in the EPA 

~~~~~D '. . 

H no. summarize problems and resolutions in the narrative report. 

List analytes detected in ICB and cess below: 

NOE: For soil samples. convert blank values to rnglkg using digestion weights and volumes . 
• 

Required -
Analysis Date ICBlCCB No. Analyte . Cone. Detection Limits Action Level co. es Affected 

.I. .J. -- I 
I IP'IV' -. I 
~ 7....v- I - ..... I ---- I 

-c. 

\ . 

Reviewed By: L 2I'~ Lr Date:_:....rA~·~_Ly..L/_!..~f_=~~· ____ _ 

Al."2'S4 WPISNl:SOP3044C.Rl 

'. 
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TO? 9~·OJ 
Rev. 0 
Ar.achmenl C 
Fage 40 of 115 
July 1994 

.... - . . . - . 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3--DV3) 

3.2 Method Blank 

Was one method blank analyzed for: 

Each of 20 samples? Yes {3'" No 0 
Each digestion batch? Yes 8' No 0 
Each matrix type? Yes 8" 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 0 

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

Page 6 of 16 

NOTE: Method blank is the same as the calibration blank for mercury and for wet chemistry ar.alysis. 

Ust analytes detected in method blank samples below. NOTE: For soil samples. be sure to cai:ulate blank 
values using digestion weights and volumes. 

I' Preparation Analyte Conc.· Required Action Level ~ 

II 
Date Detection 

Umits ~. amples Affacted 
, 

I I I I~~ I I 
I I I J.~ # I 

I I I .IA~~~ 1~ I 
I I 7! ~~~/' I 

I v---- "~ I I 
I I ~ I 

1"""""'- I I 
I /" I I 
/ • I 

Is concentration in the method blank below the. detection limit? Yes.e-. No (3" :Sec be/.", 
. • ;t/I'!fr . 

Affected samples: t1J'M' ';1' C. 4. Ih"'; i 5.. 4' '1' e:o.c..Lc scM () .:f eat: .. d 
~("J""~). 

AL"·s.<M'PISNL:SOP3044C.Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

3.3 FieldJRinselEquipment Blanks 

iO? 9'·C,3 
;;~v. 0 
J.::achm~ 1 C 
rage 41 01 115 

Ju!y 19s.: 

Page 7 of 16 

Was a field/equipment blank analyzed as required by the E?A me~d or OAPj?? Yes 0 No g/ 

list below analytes detected in the field blanks. NOTE: For soil samples. calculate blank values using 
digestion weights and volumes. 

i 
Required I' 

Collection Detection ~r-Date Blank 10 Analyte Cone. l Limits Action Level j ded I 

I I I :..r 01 ~t 
, 

I I ~ 
I I I I i ~~ i f I • 
I I I 1 1. 't ~~(, I , . 

~ I I J.!!-~ ;f"" I 
I .J---"" '" I ; ! , 

I y-- I I I I , I r ; 

1"""-- I I I I I I 
4.0 lep INTERFERENCE CHECK SAMPLE ANALYSIS 

Was an ICP interference check sample (ICS) analyzed ayhe beginning and end 01 a run or at least twice every 

8 hours? (Not required for Ca, Mg, K. and Na) Yes []' No 0 . . 

Samples affected: ____________________________ _ 

Are the values of the les for solution AS within 80·120%R? Yes &" No 0 

. If no. is the concentration of AI, Ca, Fe. or Mg lower than in leS? . Yes 0 No 0 ~ -f 4~GAjl .. 

Reviewed By: ~ "';Z::, L.J- Date:_:z:.?~//"-.:I/,ut~.f"_J<L_._-· _____ _ 

AL2·;":,WP.SNL:SOP3044C.RI 



TOP ~·03 
Rev. 0 
Anachmen! C 
Page ~2 01115 
July 19~ 

.-- .. . . ',. ".::'~ .. ;.':',: ," 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

" J 

Page 8 of 16 

H no, list below all analytes which did no} mee! %R criteria and in which the concentration of AI, Ca, Fe, or Mg 
is higher than in the ICS: ,1,), I- Appfic...AJ,,k 

Date I Analyte %R Action I Samples Affected 

I I 
I I 
I I I 
I I I 

I I I I I 
Are any results> IDL for those analytes which are not present in the rcs solution A? Yes 0 No £!r" 
If yes, results >2 (absolute value of the IDL) incflCate either a positive or negative interference and must be 
qualified. 

Samplesaffe~ed: ______________________________________________________________ _ 

Check for transcription/calculation errors. Briefly summarize errors and associated ~ions when data quality 
might have been affe~ed. 

5.0 LABORATORY CONTROL SAMPLES (LCS) 

Was an LCS analyzed at required frequency? Yes g" No 0 
Samples affe~ed: _____________________________________________ _ 

Reviewed By: t:'.~ L&:' .. £/ Date: __ .. --<':'-+'&7"-. ~~./r:.....<,'-"!:.r'--.----
AL"2·S4IWPISNL:SOP3044C.Rl 

"- . -



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-OV3) 

7OP!;4·03 
Rev. 0 
Anacnmenr C 
Page 43 of 115 
July 1954 

Page 9 of 16 

list below any lC$ recoveries no! within limits. 

reparation I I sample!:~ Date Analyte %R Action 
~ 

.. I 1..'1 ----I ~~ 
I ~A ... vr.~ I 
I ~/ ~.~ I 
I ........ V VV I 
I ............... I I I 

--t-"""' I I I 
I 
1\ 

~ I I I I ~ij 

6.0 LABORATORY DUPUCATE ANALYSIS 

Were taboratolY duplicates analyzed at required frequency? Yes g/ No 0 
Samples affected: ____________________________ _ 

Was laboratolY duplicate analysis performed on field or equipment blanks? Yes 0 No 13' 
Samples atfected: ____________________________ _ 

Is any value for sample dupflCate pair <pal and the other value> 1 Ox POL? Yes 0 No rn" 
Samples atfected: ____________________________ _ 

Reviewed By: tf,;.,. A' ~ t I'-
AL2·94.WP.'SNL:SO?304AC.RI 

... 

.' 
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TOP 94·03 
Rev. 0 
Ar.ac:nmenl C 
Page 44 at 115 
July 1994 

.. , .. ' '. ;:' ' ....... ", " ._" '.: 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-DV3) 

List below concentrations of any analyte that did not meet criteria for duplicate precision: 

Sample 
Matrix I Preparation I POL I RPO 10 Date Arlalyte Action 

I I -'1.1 I b:::::::: 
I I A ~ L---l I 
I 1 ~I I 

I I I ..--- V- I I I 
I ..J:-': I I I 
~ I I I I 

~ I I I I I 

Page 10 of 16 

~ --~ffected 

I 
I 
I 
I 
I 
I 
I 

, 
Check for transcriptionicalculation errors. Briefly summarize errors and associated actions when data quality 
might have been affected. 

7.0 FJELD DUPLICATE SAMPLE ANALYSIS 

Were field duplicates collected at the frequency indicated in the EPA method or OAPjP? 

Yes0' NoD 

If yes. qualify data associated only with the field duplicate pair. Calculate RPOs for each analyte in which both 
values are greater than the JDL 

I! 

II 
! 

Is any value for sample duprlCate < practical quantitation limit (POL) and other value >10xPOl? Yes 0 No ~ 

Reviewed By: Date: __ ~""".t'-"'~7~~/":"''i..:.''il _______ _ 

AL:2·\>4·WP.'SNL:SOP3044C.Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

TOP ~.C3 
;;ev.O 
A:ad>m~m C 
"age 45 of 115 
Jufy 199~ 

Page 11 of 16 

Samples affected: ____________________________ _ 

Ust below the analytes that do not meet RPD or pal criteria. Use the same criteria as those used for 
laboratory duplicate analysis or criteria specified in EPA method or sampling plan. 

Ii I I Collection I I I 
I Samples I If Sample 10 Matrix Date RPD Control Umit Action ! Affec:ed .. 

" CCTIf-i,H, r~C-()!,"-~~ ~ill 3/.:l'l~ I -I1l.'K I ~ltS I t..eAJ .... J. J.~ ..t .; --f ~ 
" II 

i! I I I ~1(ltP/9r i ~ L' 
'~fL' 

. 
i '~IL ij:.p, 

I! I I I I i I 'r ---- .. 
II I I I I I , , , , I 
il I I I I I I I ,: 

II I I I I i i I 
II I I I I i i . I 

Check for transcription!calculation errors. Briefly summarize errors and 2~ciated actions v:'hen data quarrty, 
might have been affects. " , "., '.' " ,,' 

B.O MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionlpredistallation Spike. 

Was a matrix spike prepared and analyzed at the required frequency? Yes e No 0 

. '~. 

Reviewed By: k:.L~U 
'. 

1J.."Z·~WP.SNL:SOPJ04.lC.RI 

. 
./J.D 



TOP 94·03 
Rey. 0 
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Page 4601 115 
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. . - . '. - ...... . 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 12 of 16 

Were matrix spikes performed at the concentrations specified by the EPA method? Yes @'" No 0 
Samples affected: ____________________________ _ 

Was matrix spike analysis performed on field or equipment blanks? Yes 0 No if 
If equipment or field blanks are the only aqueous samples. matrix spike analysis may be performed; however, 
matrix spike samples must be present for the .'?ther rlJatrices. . . 

. ; ... 
. Samples affected:.....;.,~ _________________ ~ ________ _ 

List beiow the % recoveries for analytes that did not m~1 the criteria: 

II sa:le I Matrix 
I Preparation I 

Date Analyt~ I %R I Ac:ion' I· Samples A~~ed 
( :'.D!S-DoS1'tI-,¥Jfj!S'SOI 1/JD/9fJn:i Pb 131:<11 1D-/"''' ".;..-~ ,,(' n , 

" "I I ,i I ~ lml .~ li1t.DI .t- v .~ ,~~~ ~ 

I I 1 I I 
. 

L .~.' -I-
I I I I 

1 I 
I I I I 
I I I I 

Check for transcription/calculation errors. Also check to ensure matrix spike concentrations are not affected by 
sample dilutions performed. "matrix spike concentrations are diluted below or close to IDL based on sample 
dilutions performed. use professional judgment in qualifying data. Ensure that the laboratory performed sample 
dilutions only when necessary as indicated by QAJQC requirements. Briefly summarize errors and associated 
actions when data quality might have been affected. 

I;-il, -., 
J. :3.;.* 
r{pp. 

. ". 
AI~: c.......c _-_~ ,..',e· 4. ~ tSe~ w. - .~dhl "I~. -:tLtP':'" h-;t;:J. 

'#"33'!!<l:' c......u~ ... ~ Sk.·dJ-·.11 ::&.1} IA' '4u"'~':'~ 
#~~'"&3~+: 

Reviewed By: L A ~ Date: t;h" /f Y 
AL2·~fWP:SNL:sOPJ04.IC.Rl 



.. '- .... 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

TO? ~·03 
r::ev.O 
A::a:!lmen' C 
Page 47 01 115 
July 19~ 

Page 13 of 16 

NOTE: H preparation blank spikes are analyzed, evaluate recoveries. These recoveries can indicate whether 
excursions in matrix spike recovery are caused by sample matrix eff~cts or poor digestio'! efficiencies and/or 
problems with matrix spike solution. For example, if matrix spike recovel}' tor selenium is 0% and preparation 
blank spike recovery for selenium is 92%, this may inclicate sample matrix effects. 

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS 

Were duplicate injections present tor each sample, including required OC analyses (not required if MSA is 

done)? Yes G;( No 0 
Samples affected: ____________________________________________________________ ___ 

Were posldigestion spikes anal~-zed lor samples. including DC samples? Yes [3"" No 0 

Were post digestion spikes analyzed at the required concentration? Yes [i(' No 0 

Samples affected: -----------------------------------------------

.-. ", . 

Was a dilution analyzed tor samples with postdigestion spike recovel}' <4O%? Yes 0 No 0 J141-1f";''uJ,!e 
Samples affected: ____________________________ _ 

MSA Analysis (Method of Standard AdditionsrMSA is required when serial dilutions are not with ± 10%. Was 

MSA required for any sample but not performed? Yes 0 No 0 No of Ifpl'h'AJ,1e. 

Are MSA calculations outside the linear range 01 the calibration curve? Yes 0 
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NOTE: Ensure the spiking concentrations used for MSA analysis were at 50-100% and 150% of sample 

concentration or absorbance. HI17' .4Pf1A;;4b/e 
Samples affected: _____________________________ _ 

10.0 SERIAL DILUTION ANALYSIS 

NOTE: Serial dilution analysis (ICP) is required only for initial concemra1ions equal to or greater than 10x1DL. 

11 appiicable. was a serial dilution pel10nned for: AI"t- ;41'1'~'cA-~/e 

Each 20 samples? Yes 0 NoD 

Each matrix type? Yes 0 NoD , 

Samples affected: 

/ . 

U. "'..lOw ,,,"'" ..... "" ""I .,... orit"'" ot %0 <10% 7m-", ".~" .,,'" 5i!xtDl 
before dilution, 

I 
Analysis I ~I I Date Sample 10 Analyle /' %0 Action Samples Affected . 

I /' I I I I 
I ./' I I 
I i/ I I 
I 7' I I I 

./ I I I 
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11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

Are ins1rument detection limits present and verified on a quarterly basis? Yes 0 

Are IDLs present tor each analyte and each instrument used? Yes 0" No 0 

NoD 

IS the IDl greater than the required detection limits tor any analyte? Yes 0 
(11 IOL > required detection limits. flag values less than 5xIOL.) 

NO 9" 

Samples affected: ______________________________ _ 

Are IC? Interelement Correction Factors established and verilied annually? Yes 0 No 0 ~T~~)II! 

Are Ie? Linear Ranges established and veriiied quarterly?' Yes 0 No 0 AI&' f .tIt1'/;c..,JIe· 
jj no ior any 01 the above. review problems and resolutions in narrative report. __________ _ 

11.2 Reporting Requirements 

Were sample results reported down to the pal? Yes M No 0 . 
If no. indicate necessary corrections. _______________________ _ 

Were sample results that were analyzed by ICP for Se, TI. As. or Pb at least 5xIOL? Yes ~N~ 0 

. Were sample weights. volumes, and dilutions taken into account when reporting sample results and detection 

limits? Yes B' No o· . 
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If no for any of the above, sample results may be inaccurate. Note necessary changes and if errors are 
present. request resubmittal of laboratory package. 

Were any sample results higher than the linear range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No u;V 
Samples affected: _____________________________ _ 

11.3 Sample Quantitation 

Check a minimum of 10% of positive sample resuHs for transcription!cal:ulation errors. Summarize necessary 
corrections. If errors are large, request resubmittal of laboratory package. 

COlTlments: 

Approved By:" ___________ _ 

Dale: 

"Task/Project Leader is responsible for approval of data set. 

Reviewed By: ~ "fe>::.rV Date: --'i: .... J. .... ~~'f ..... r/J-,.-=-r'--_____ _ 
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SWMU 61A: RISK SCREENING ASSESSMENT REPORT 

I. Site Description and History 

Solid Waste Management Unit (SWMU) 61A, Schoolhouse Mesa Test Site: Blast Area, covers 
approximately 34 acres (SNUNM April 1994) on federally owned land controlled by the U.S. Air 
Force. This inactive site, which surrounds SWMU 9, is located on Schoolhouse Mesa, 
northeast of Demolition Range Road and south of Coyote Springs Road. The mean elevation 
of the site is 5,884 feet above mean sea level (SNUNM April 1994). 

SWMU 61A contains a previously cleared area, one long low debris mound (Debris Mound 1) 
located southwest of the cleared area, a second, former debris mound (Debris Mound 2), 
northwest of the cleared area, and three concrete blocks. Both mounds were dismantled during 
confirmatory sampling (Section 8.4.4.2.3). A small hill lies adjacent to the southern edge of the 
cleared area. One large metal fragment, identified as a bomb fragment, and numerous metal 
pieces of aircraft fuselage are scattered on the ground between SWMU 9 and the hill. On top 
of the hill is a rock mound with a wooden post set in it. Debris Mound 1, 1 to 2 feet high, was 
located at the base of the hill. Plastic fragments, an old battery, and metal scrap are evident in 
the debris mound (Sandhaus February 1994). Aerial photographs prior to 1967 indicate that 
Debris Mound 1 was located along the south edge of the cleared, graded area at SWMU 61A 
(USGS 1967). 

Three concrete blocks are located northwest of the hill. Each block is irregularly shaped, has a 
blast pit in the center, and is fractured throughout. Approximately one pound of high explosive 

- (HE) compound fragments were found near the concrete blocks (Sandhaus February 1994). 
Plastic and metal fragments were scattered across SWMU 61 A. 

Site 61A lies upon 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 clay to boulders 
(SNUNM March 1995, IT May 1994). These deposits contain relatively impermeable 
carbonate-rich soil horizons and impermeable carbonate-cemented horizons that inhibit vertical 
groundwater flow (SNUNM March 1995). Based upon the well record for the Schoolhouse 
Mesa Well, located approximately 0.5 miles west of SWMU 61 A, the alluvial fan deposits are 
less than 100 feet in thickness 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). SWMU 61A is bounded on the west by Coyote 
Fault that 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 the Coyote Springs with the Coyote Fault (0.5 miles north of 
SWMU 61A), 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 groundwater recharge is likely precipitation in the Manzanita Mountains 
infiltrating through fractured bedrock (SNUNM March 1995). 
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SWMU 61A is bounded on the south by an unnamed ephemeral arroyo that is tributary to 
Arroyo del Coyote. The unnamed arroyo drains a small watershed with headwaters in the 
western face of the Manzanita Mountains. The confluence of the unnamed arroyo with Arroyo 
del Coyote is approximately 2,000 feet west of the site. A smaller unnamed arroyo traverses 
the northern portion of the site and captures the majority of the SWMU 61A surface within its 
small watershed. This smaller unnamed arroyo drains into the larger southern boundary arroyo 
prior to the Arroyo del Coyote confluence. Arroyo del Coyote ultimately drains into the Tijeras 
Arroyo, several miles northeast of the site. 

For a detailed discussion regarding the local setting at SWMU 61A, refer to the "RCRA 
[Resource Conservation and Recovery Act] Facility Investigation [RFI] Work Plan for au 
[Operable Unit] 1334, Central Coyote Test Area" (SNUNM October 1994). 

SWMU 61A is located in the former Area Z explosives testing area of the Coyote Test Field. 
Prior to its use by Sandia National Laboratories/New Mexico (SNUNM), the area that comprises 
the Coyote Test Field was the setting for early homesteads, agriculture, ranching, and 
recreational purposes. Several of the old structures located in the Coyote Test Field were later 
used for SNUNM operations. By 1950, the need for large-scale testing (blast-model studies) 
became apparent and economically feasible. The Division of Military Applications authorized 
use of an area southeast of Manzano Base as a test site. The primary use for this test area 
was to study blast pressure and blast damage. Testing included shock-wave diffraction, 
blast-loading, and height-of-burst measurements. Many of the tests conducted in the Coyote 
Test Field disproved theories proposed in earlier scientific papers. By 1956, the results of the 
experiments provided values of blast parameters for a wide range of yields and burst conditions 
(SNUNM Date [unk]). 

In the mid-1950s, the Atomic Energy Commission (AEC) requested that the Sandia Corporation 
(currently SNUNM) participate in fallout predictions on future full-scale testing operations. In 
1956, additional land was requested for these studies and work was begun. In 1957, in an 
agreement with the AEC, the Armed Forces Special Weapons Project finally granted the use of 
Areas X, Y, and Z (SNUNM Date [unk]). By 1966, Area W was added to the Coyote Test Field. 
These four areas, all of which were used for HE tests, covered approximately 32,400 ac. Area 
W was used for miscellaneous HE tests; Area X, for 15,000-pound (Ib) HE tests; Area Y, for 
fallout, seismic, and miscellaneous explosives tests; and Area Z, for 250-lb HE tests (SNUNM 
September 1966). 

Two aerial photographs (USGS 1961,1967) indicate that SWMU 61A was in operation after 
1961 but before 1967. The dual roads, concrete blocks, and cleared area were first visible in 
the 1967 aerial photograph (IT April 1994). The site underwent gradual revegetation between 
1967 and 1991 (USGS 1991). No test documents describing site-specific testing have been 
identified by SNUNM regarding SWMU 61 A. This area has been used by U.S. military forces 
for war games. 

II. Comparison of Results to Data-Quality Objectives 

The confirmatory sampling conducted at SWMU 61A was designed to collect adequate 
samples to: 
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• Characterize background for soil (metals and radionuclides) 
• Characterize debris mounds 1 and 2 and underlying soil for contaminants of concern 

(COC) 
• Characterize soil in the cleared area for COCs 
• Characterize soil in the positive gamma area for COCs 
• Characterize potential COCs on concrete blocks 
• Characterize the nature and extent of COCs in the arroyo channel sediment 
• Provide sufficient quality of analytical data to support risk screening assessments. 

Table 1 summarizes the sample location design for SWMU 61A. The primary source of COCs 
at SWMU 65E was general explosive tests conducted on weapons and HE-containing devices 
at the site. Following detonations, atmospheric fallout of test material shrapnel potentially 
released COCs to surface and near-surface soils at SWMU 61A. Based upon the surficial 
nature of the contaminant release mechanism at the site, no COCs are anticipated in the 
subsurface. However, previous grading activities conducted at the clear area of SWMU 61A 
may have disturbed near-surface soils. In addition, a pit with buried radioactive debris was 
discovered at SWMU 61A and remediated during a radiological Voluntary Corrective Measure 
(VCM) conducted at au 1334. 

The number and location of the samples collected was based upon historical information and 
the findings of previous investigations and remedial activities conducted at the site. Historical 
information was used to determine the potentially impacted areas from previous test activities. 
Since the cleared area was obviously disturbed from historical activities, the area was gridded 
into approximately 12620- by 20-foot cells and twelve random sample locations selected. The 
positive gamma areas were identified during the Phase I surface radiation survey performed at 
the site and five judgmental sample locations selected. Arroyo channel sediment sample 
locations were based upon the potentially impacted areas of. the site, which are believed to be 
in the western portion of SWMU 61A. VCM activities were used to define sample locations for 
the pit. The two debris mounds were present and sample locations were selected to investigate 
the contents and any potential releases to the underlying soils. 

Table 2 summarizes the analytical methods and data-quality requirements necessary to 
(1) adequately characterize hazardous waste or hazardous constituents associated with the 
materials used in tests conducted at Schoolhouse Mesa Test Site: Blast Area and (2) support 
risk screening assessments. 

A total of 42 locations were sampled at SWMU 61 A and analyzed by SNUNM on-site 
laboratories and off-site laboratories. All samples collected were analyzed by gamma 
spectroscopy at the SNUNM on-site Radiation Protection Sample Diagnostics (RSPD) 
laboratory, with two debris mound samples being split for verification gamma spectroscopy 
analysis off site. Analysis of debris mound samples were conducted at the SNUNM on-site ER 
Chemistry Laboratory and an off-site laboratory (General Engineering Laboratories). All 
remaining sample analyses were performed at an off-site laboratory (Core Laboratories, Inc.). 
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Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Number 
SWMU61A of 
Sampling Potential COC Sampling Sample 

Components Source Locations Density Sampling Location Rationale 

Site-specific Not Applicable 6 Surface and near- Sample locations selected in 
Background surface samples eastern portion of site where 

collected at each test activities believed to have 
judgmental soil and had no impact 
arroyo sediment 
location 

Cleared Area Test material 12 Surface and near- Random sample locations 
shrapnel surface samples based upon assumed 
deposited onto collected at twelve homogeneity of contamination 
surface and random sample in soil disturbed by previous 
near-surface soil locations selected grading activities and biased 
from from 126 20- by 20- towards area where HE 
atmospheric foot cells fragments were found 
fallout following comprising grid 
detonations over cleared area 

Positive Test material 5 Surface and near- Judgmental sample locations 
gamma area shrapnel surface samples based upon highest measured 

deposited onto collected at five gamma activity during Phase I 
surface and judgmental sample surface radiation survey 
near-surface soil locations within 
from positive gamma 
atmospheric area 
fallout following 
detonations 

Arroyo Test material 4 Surface and near- Sample locations based upon 
Channel shrapnel surface samples arroyo channel segment in 
Sediments deposited onto collected at four western portion, which is 

surface and locations in arroyo believed to have been 
near-surface soil channel at impacted by activities 
from approximate 150- conducted at the site. Sample 
atmospheric foot intervals locations begin immediately 
fallout following north of concrete blocks and 
detonations approach western boundary of 

site 
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Table 1 (Concluded) 
Summary of Sampling Performed to Meet Data Quality Objectives 

Number 
SWMU 61A of 
Sampling Potential cac Sampling 

Components Source Locations 

Concrete Residual test 7 
Block Area material 

Previously Residual test 2 
Remediated material 
Pit 

Debris Debris Mound 6 
Mounds Contents 

Uncertain 

COC = Contaminants of concern. 
SWMU = Solid waste management unit. 

AU4·98IWP/SNL:RS4400·8.DOC 

Sample 
Density Sampling Location Rationale 

Surface and near- Soil sample locations based 
surface soil upon potentially impacted area 
samples collected immediately surrounding 
at four locations concrete blocks; Concrete chip 
surrounding samples collected from blast 
concrete blocks; area on each block 
one concrete chip 
sample from each 
of the three 
concrete blocks 

Subsurface soil Subsurface sample locations 
samples collected based upon confirmation of 
at two depth previous remediation activities, 
intervals within and ensure no other non-
each of two radiological COCs are present 
boreholes 
advanced 
approximately 14 
feet bas into pit 

Debris and Debris mound sample 
underlying soil locations based upon 
samples collected identification of mound 
at three locations in contents; underlying soil 
each debris mound samples based upon 

identification of potential 
releases from mounds 
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Table 2 
Summary of Data Quality Requirements 

Radiation General 
ER Chemistry Protection Sample Core Engineering 

Laboratory Diagnostics Laboratories, Laboratories 
Data Department Laboratory Inc. Charleston, 

Analytical Quality 6684 Department 7713 Aurora, South 
Requirement Level SNUNM SNUNM Colorado Carolina 

RCRA metals Level 3 11 samples Not applicable 66 samples 2 samples (off-
plus beryllium site splits) 
EPA Method 2 (internal 7 (internal 
6010/7000 or duplicates) duplicates) 
6020 

TAL metals Level 3 Not applicable Not applicable 3 samples Not Applicable 
EPA Method 
6010/7000 

TCLP metals Level 3 6 samples Not applicable 3 samples 2 samples (011-
plus beryllium site splits) 
EPA Method 1 (internal 
1311/601007 duplicate) 
000 

High Level 3 12 samples Not applicable 54 samples 2 samples (011-
Explosives site splits) 
(HE) 2 (internal (6 internal 
compounds duplicates) duplicates) 
EPA Method 
8330 (or 
equivalent) 

VOCs Level 3 12 samples Not applicable Not applicable 2 samples (011-
EPA Method site splits) 
8260 2 (internal 

duplicates) 

TCLPVOCs Level 3 Not applicable Not applicable Not applicable 6 samples 
EPA Method 
1311/8260 1 (internal 

duplicate) 

SVOCs Level 3 12 samples Not applicable 3 samples 3 samples (011-
EPA Method site splits) 
8270 2 (internal 

duplicate~ 
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Table 2 (Concluded) 
Summary of Data Quality Requirements 

Radiation 
ER Chemistry Protection Sample 

Laboratory Diagnostics 
Data Department Laboratory 

Analytical Quality 6684 Department 7713 
Requirement Level SNUNM SNUNM 

TCLP SVOCs Level 3 Not applicable Not applicable 
EPA Method 
1311/8270 

Gross Alpha/Beta Level 3 Not applicable Not applicable 
EPA Method 
900.0 

Isotopic Uranium Level 3 Not applicable Not applicable 
(CA-GLR-R405) 
and Thorium 

i (CA-GLR-OR4) 

Tritium Level 3 Not applicable Not applicable 
EPA Method 
906.0 

Gamma Level 2 Not applicable 78 samples 
Spectroscopy 
EPA Method 9 (internal 
901.1 duplicates) 

EPA 
ER 
SNUNM 
SVOC 
TCLP 

= U.S. Environmental Protection Agency 
= Environmental restoration. 
= Sandia National Laboratories/New Mexico. 
= Semivolatile organic compounds. 
= Toxicity characteristic leaching procedure. 

Core 
Laboratories, 

Inc. 
Aurora, 

Colorado 

3 samples 

66 samples 

7 (internal 
dUQIicate~ 

12 samples 

1 (internal 
duplicate) 

Not applicable 

Not applicable 

09/03/98 

General 
Engineering 
Laboratories 
Charleston, 

South 
Carolina 

6 samples 

1 (internal 
duplicate) 

6 samples 

1 (internal 
dUQIicat~ 

6 samples 

1 (internal 
duplicate) 

6 samples 

1 (internal 
dUQIicat~ 

2 samples 
(off-site splits) 

All gamma spectroscopy data were review by SNUNM Department 7713 (Radiation Protection 
Sample Diagnostic Laboratory) according to "Laboratory Data Review Guidelines," Procedure 
No: RPSD-02-11, Issue No: 02 (SNUNM July 1996). On-site results (other than gamma 
spectroscopy) were reviewed and verified/validated according to "Data VerificationNalidation 
Level 2-DV-2" in Attachment 8 of the Technical Operating Procedure 94-03, Rev. 0 (SNUNM 
July 1994). 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). The reviews performed confirmed that the data are 
acceptable for use in the no-further-action (NFA) proposal for SWMU 61A. The data quality 
objectives (000) for SWMU 61A have been met. 
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III. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, rate, and extent of contamination at SWMU 61A was based 
upon an initial conceptual model validated with confirmatory sampling at the site. The initial 
conceptual model was developed from historical background information including site 
inspections, personal interviews, historical photographs, and radiological surveys. The DOOs 
contained in the Work Plan for OU 1334 (SNUNM October 1994), identified the sample 
locations, sample density, sample depth, and analytical requirements. The sample data 
collected were subsequently used to develop the final conceptual model for SWMU 61A which 
is presented in Section 8.5 of the associated NFA proposal. The quality of the data specifically 
used to determine the nature, rate, and extent of contamination are described below. 

111.2 Nature of Contamination 

The nature of contamination at SWMU 61A was determined with analytical testing of soil media 
and the potential for degradation of relevant COCs (Section V). The analytical requirements 
included RCRA metals plus beryllium to characterize non radiological inorganic constituents 
potentially released at the site and define site-specific background concentrations. Target 
analyte list metals and toxicity characteristic leaching procedure (TCLP) RCRA metals plus 
beryllium analyses were performed to characterize concrete and debris (TCLP only) at the site. 
HE analyses were performed to characterize any potentially un-reacted explosive materials that 
may have been released during the explosive tests. voe, TCLP volatile organic compounds 
(VOC), semivolatile organic compounds (SVOC), and TCLP SVOC analyses were performed to 
characterize concrete (SVOC and TCLP SVOC only) and debris mound contents at the site. 
Gamma spectroscopy analyses were performed to characterize any depleted uranium 
potentially released at the site. Gross alpha and gross beta analyses were performed to 
characterize alpha and beta activities at the site and define site-specific background activities. 
Isotopic uranium and thorium analysis were performed to characterize debris mound contents 
and define site-specific background activities. Tritium analyses were conducted solely to 
characterize debris mound contents. These analytes and methods are appropriate to 
characterize the COCs and potential degradation products associated with historical activities 
conducted at the Schoolhouse Mesa Test Site: Blast Area. 

111.3 Rate of Contaminant Migration 

The Schoolhouse Mesa Test Site: Blast Area is inactive, and therefore all primary sources of 
COCs (explosive tests) have been eliminated. As a result, only secondary sources of eocs 
remain at SWMU 61A in the form of adsorbed metals, radionuclides, HE compounds, VOCs, 
and SVOCs in the surface and near-surface soils. The rate of COC migration from surficial soil 
is therefore dependent predominantly on site meteorological and surface hydrologic processes 
as described in Section V. Data available from the Site-Wide Hydrogeologic Characterization 
Project (published annually); numerous SNUNM air, surface water, and radiological monitoring 
programs; biological surveys; and other governmental atmospheric monitoring at the Kirtland 
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Air Force Base (i.e., National Oceanographic and Atmospheric Administration [NOAA]) are 
adequate to characterize the rate of COCs migration at SWMU 61A. 

IliA Extent of Contamination 

Surface and near-surface soil samples were collected from the areas at SWMU 61A visually 
impacted by historical activities conducted at the site (cleared area, concrete block area, and 
the debris mounds). In addition, surface and near-surface samples were collected from the 
locations of high measured gamma activities during the Phase I surface radiation survey 
conducted at OU 1334. Subsurface samples were collected from a pit remediated during the 
radiological VCM conducted at OU 1334. Arroyo sediment samples were collected from the 
northern arroyo channel. These sample locations are deemed appropriate to determine the 
lateral extent of COC migration. 

The density of locations was dependent on the specific area to be sampled and the associated 
physical features. Based upon the surficial nature of the COC release mechanism 
(atmospheric fallout from detonations during explosive tests) and lack of physical disturbance to 
the majority of the site from historical activities, contamination is most likely present in the 
surface or near-surface soils. However, random surface and near-surface soil samples were 
collected from the cleared area where previous grading activities were likely to have uniformly 
distributed any contamination in the soil. Judgmental surface and near-surface soil samples 
were collected at the five highest gamma activities measured. Surface and near-surface arroyo 
sediment samples were collected at 150-foot intervals. Surface and near-surface soil samples 
were collected at four locations surrounding the concrete blocks. Subsurface soil samples were 
collected at two depth intervals (approximately 6.5 to 11 feet and 9.5 to 14 feet) within the pit. 
Soil samples were also collected at three locations beneath each debris mound. The density of 
sample locations at each potentially contaminated area at SWMU 61A was deemed sufficient to 
establish the presence of residual COCs in surface and near-surface soils from fallout of test 
material shrapnel. 

Because of the relatively low solubility of most metals and radionuclides, limited precipitation, 
high evapotranspiration, and the impermeable vadose zone soils beneath the site, the vertical 

. rate of contamination migration is expected to be extremely low. Therefore, samples were 
collected from the ground surface to a depth of approximately 12 inches bgs (except at the pit). 
Similarly, samples were collected from the natural soil immediately beneath the debris mounds. 
With the exception of the pit at SWMU 61A, there is no historical information that any 
subsurface disturbance, testing, or disposal ever occurred at the site, which could mix surface 
soils beneath the 12-inch depth. Therefore, the 12-inch maximum sample depth is 
representative of the media potentially impacted and sufficient to determine the vertical extent 
of COCs migration. Furthermore, samples collected from the pit are also considered 
representative of the subsurface soil potentially impacted and sufficient to determine the vertical 
extent of COC migration at that location. 

In summary, the design of the confirmatory sampling was appropriate and adequate to 
determine the nature, rate, and extent of contamination. 
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IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The 
identification of COCs and the sampling to determine the concentration levels of those COCs 
across the site are described in the SWMU 61A NFA proposal. Generally, COCs evaluated in 
this risk assessment include all detected organics and radiologicals and all inorganic COCs that 
were analyzed for. If the detection limit of an organic compound was too high (could possibly 
cause an adverse effect to human health or the environment), 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 uses only the maximum concentration 
value of each COC determined for the entire site. The approved SNUNM maximum 
background concentration (Dinwiddie September 1997) was selected to provide the background 
screen in Tables 3 and 4. If applicable, human health nonradiological COCs were also 
compared to proposed RCRA Subpart S action levels (IT July 1994). 

Nonradiological inorganics that are essential nutrients such as iron, magnesium, calcium, 
potassium, and sodium are not included in this risk assessment (EPA 1989). Both radiological 
and nonradiological COCs are evaluated. The nonradiological COCs evaluated include HE, 
volatile and semivolatile organic compounds and inorganics. 

Table 3 lists non radiological COCs for the human health and ecological risk assessment at 
SWMU 61A. Table 4 lists radiological COCs for human health and ecological risk assessment. 
All tables show the associated approved SNUNM maximum background concentration values 
(Dinwiddie September 1997). Sections VI.4, V11.2, and VI1.3 provide a discussion of Tables 3 
and 4. 

V. Fate and Transport 

The primary release of COCs at SWMU 61A was to the surface soil. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point. Excavation and removal 
of soil are potential human-caused mechanisms of transport. Winds can be strong in the open 
grassland environment at SWMU 61A. Moderate winds can transport soil particles with 
adsorbed COCs (or COCs in particulate form) as suspended dust, capable of dry or wet 
deposition away from the site. Strong winds may move larger (sand-sized) particles by 
saltation. However, because this site retains much of its natural vegetative cover and 
vegetation has recovered in the cleared areas, the potential for significant wind erosion at this 
site is small, and no above-background particulate radioactive COCs have been observed 
(SNUNM June 1997). 

Water at SWMU 61A is received as precipitation (rain or occasionally snow). The average 
annual precipitation in this area is about 8 inches (NOAA 1990) and the evapotranspiration 
value is 95 percent of the total rainfall (Thomson and Smith 1985). Precipitation will either 
infiltrate or form runoff. Because of the sloping terrain's proximity to the base of the Manzanita 
Mountains parts of the site may be subject to significant runoff during intense rainfall events and 
during extended rainfall periods when soils are near saturation from previous rainfall. However, 
infiltration at the site is enhanced by the coarse nature of the soil (the soil in the area of the site 
is primarily Tesajo-Millett stony sandy loam [USDA June 1977]). The vegetative cover of the 
site will also slow runoff, increasing both infiltration and loss by evapotranspiration. Surface 
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Table 3 
Nonradiological COCs for Human Health and Ecological Risk Assessment at 

SWMU 61A with Comparison to the Associated 
SNUNM Background Screening Value, BCF, and Log Kow 

SNUNM 

Maximum Background 

Concentration Concentration 

COCName (m!llkQ) (mg/kg)' 
Arsenic 20.8 5.6 

Barium 160 130 

Beryllium 0.981 0.65 

Cadmium 6.5 <1 

Chromium, total 19.8 12.8 

Lead 3950 11.8 

Mercury 0.0867 <0.1 

Selenium 2.8 <1 

Silver 1.06 <1 

Toluene 0.0025J NA 

bis (2-Ethylhexyl) phthalate O.44J NA 

2,4-Dinitrotoluene 0.034J NA 
Pentachlorophenol 0.23 NA 

RDX 1.4 NA 

HMX 2.96 NA 

:~~~g~~~~~~ ~~:~.tember 1997) CTF Super Group. 

'BCF and/or Log K from Yanicak (March 1997). 
d ow 
BCF from Neumann (1976). 

Is Maximum COC 
Concentration Less 
Than or Equal to the 
Applicable SNUNM 

Background 
ScreeninQ Value? 

No 

No 

No 

No 

No 

No 

Unknown 

'No 

No 

NA 

NA 

NA 
NA 

NA 

NA 

BCF 
COC 
HMX 
J 

BCF Log Kow (for 
(maximum organic 

aauatic) COCs) 

44' NA 

170
d NA 

19' NA 

64' NA 

16' NA 

49' NA 

5500' NA 

800' NA 

0.5' NA 

10.7' 2.69' 
851h 7.5 
204J 198 J 

776" 5.O!r 
9' 0.87 

0.26; 

= Bioconcentration factor. 
= Constituent of concern. 

Bioaccumulator?b 

(BCF>40, Log Kow>4) 
Yes 

Yes 

No 

Yes 

No 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 
Yes 

No 

No 

= Octahydro-l ,3,5,7 -tetranitro-1 ,3,5,7 -tetrazocine. 
= Estimated concentration. 

:BCF and/or Log Kow from Howard (1991). 
BCF from Callahan et al. (1979). 
"Parameter nondetect, concentration assumed to be one-half of detection 
~mit. 
, BCF and/or Log Kow from Howard (1989). 

Kow 
Log 
mglkg 
NA 

= Octanol-water partition coefficient. 
= Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not applicable (organic COCs do not have accepted background 

concentrations). 
'BCF and/or Log Kow from Maxwell and Opresko (1996). 
iBCF and/or Log K from Micromedex, Inc (1998). 
'BCF and/or Log K: from Talmage et al. (1996). 

NMED = New Mexico Environment Department. 
RDX = Hexahydro-l ,3,5-trinitro-l ,3,5-triazine. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid waste management unit. 
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Table 4 
Radiological COCs for Human Health and Ecological Risk Assessment at SWMU 61A with Comparison to the Associated 

SNLJNM Background Screening Value, BCF, and Log Kow 

SNIJNM 
Maximum Background 

Concentration Concentration 

CaCName (pCl/g) (pCl/g)" 

Cs-137 0.76 0.079 

Th-232 1.33 1.01 

U-235 0.898 0.18 

U-238 32 1.4 
. 

"From Dinwiddie (September 1997), ClF Super Group. 
bBCF from Yanicak (March 1997). 
cNMED (March 1998). 

dBaker and Soldat (1992). 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid waste management unit. 

Is Maximum cac 
Concentration Less Than 
or Equal to the Applicable Is this a 

SNIJNM Background BCF Bioaccumulator?c 

Screening Value? (maximum aauatic) (BCF>40, log Ko?4) 

No 3000
b 

Yes 
b 

No 3000
d 

Yes 
b 

No 900
d 

Yes
d 

No 900
d 

Yes
d 
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runoff in the area of SWMU 61A is generally to the west with ephemeral arroyos traversing the 
site to the north, and bounding the south side of the site. All surface runoff from SWMU 61A 
ultimately discharges into the Arroyo del Goyote. Runoff may carry soil particles with adsorbed 
GOGs. The distance of transport will depend upon the size of the particle and the velocity of 
the water. This, in turn, will vary over the site because of differences in slope, soil, and 
vegetative cover. 

Water that infiltrates into the soil will continue to percolate through the soil until field capacity is 
reached. GOGs desorbed from the soil particles into the soil solution may be leached into the 
subsurface soil with this percolation. The effective rooting depths of the soil at the site at about 
60 inches (USDA June 1977) indicates the depth of the system's transient water cycling zone 
(the dynamic balance between percolation/infiltration and evapotranspiration). Because 
groundwater at this site is approximately 95 feet bgs, the potential for GOGs to reach 
groundwater through the unsaturated zone above the water table is very small. As water from 
the surface evaporates, the direction of GOG movement may be reversed with capillary rise of 
the soil water. Vegetation increases the rate of water loss from the subsurface soil through 
transpiration. 

Plant roots can take up GOGs that are in the soil solution. This may be a passive process, but 
active uptake or exclusion of some constituents in the soil solution (Le., that requiring energy 
expenditure on the part of the plant) may also take place. GOGs taken up by the roots may be 
transported to the aboveground tissues with the xylem stream. Aboveground tissues can take 
up adsorbed constituents directly from the air or by contact with dust particles. Organic 
constituents in plant tissues may be metabolized or released through volatilization. Those that 
remain in the tissue may be consumed by herbivores or eventually returned to the soil as litter. 
Aboveground litter is capable of transport by wind until consumed by decomposer organisms in 
the soil. Gonstituents in plant tissues that are consumed by herbivores may pass through the 
gut and be returned to the soil (at the site or transported from the site in the herbivore) in feces, 
or may be absorbed and held in tissues, metabolized, or excreted. The herbivore may be eaten 
by a primary carnivore or scavenger, and the constituents still held in the consumed tissues will 
repeat the sequence of absorption, metabolization, excretion, and consumption by higher 
predators, scavengers, and decomposers. The potential for transport of the constituents within 
the food chain is dependent 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 61A may result from biotic or abiotic processes. GOGs at 
SWMU 61A 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 
may 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 may occur in the soil solution. Biotransformation (Le., 
transformation caused by plants, animals, and microorganisms) may occur; however, biological 
activity may be limited by the aridity of the environment at this site. 

Table 5 summarizes the fate and transport processes that may occur at SWMU 61A. GOGs at 
this site include both inorganics (metals and radionuclides) and organics in surface soil. 
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TableS 
Summary of Fate and Transport at SWMU 61A 

Transport and Fate Mechanism Existence at Site Significance 

Wind Yes Low to moderate 

Surface runoff Yes Low to moderate 

Migration to Qroundwater No None 

Food chain uptake Yes Low to moderate 

Transformationldegradation Yes Moderate to high (organics) 
Low (inorganics and 

radionuclides) 

SWMU = Solid waste management unit. 

Because the vegetative cover is relatively undisturbed, the potential for transport of COCs by 
wind or surface-water runoff is moderate to low. Significant leaching into the subsurface soil is 
unlikely for most inorganics and leaching to the groundwater at this site is highly unlikely. For 
inorganic COCs, the potential for degradation is low and the potential for uptake into the food 
chain is considered moderate to low because of the terrestrial nature of the habitat and the arid 
climate. Degradation andlor biotransformation of HE, however, may be significant. 
2,4,6-trinitrotoluene and tetryl are degraded in the environment by photolysis and hydrolysis 
and are readily metabolized by animals and plants if absorbed (Talmage and Opresko 1995, 
Talmage et al. 1996a). 1,3-dinitrobenzene is readily metabolized by plants, animals, and 
microorganisms (Talmage and Opresko 1996). Octahydro-1 ,3,5,7 -tetranitro-1 ,3,5,7 -tetrazocine 
(HMX) and hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine (RDX) may persist in soil and may leach into 
the subsurface soil with percolation (Maxwell and Opresko 1996; Talmage et al. 1996b). RDX 
may be taken up by plant roots and sequestered in aboveground tissues (Talmage et al. 
1996b). However, both HMX and RDX are readily metabolized and excreted by animals, 
making the potential for food chain uptake of these COCs low. The potential for uptake into the 
food chain of most other COCs at SWMU 61A is considered low to moderate because of the 
terrestrial nature of the habitat and the arid climate; however, pentachlorophenol and bis(2-
ethylhexyl)phthalate may bioaccumulate. Decay of radiological COCs is also insignificant 
because of their long half lives. 

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 COCs, as well 
as the relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be 
exposed to the COCs. 
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Step 3. The potential intake of these COCs by the representative population is 
calculated using a tiered approach. The first component of the tiered approach 
includes two screening procedures. One screening procedure compares the 
maximum concentration of the COC to an approved SNUNM maximum 
background screening value. COCs that are not eliminated during the first 
screening procedure are subjected to a second screening procedure that 
compares the maximum concentration of the COC to the SNUNM proposed 
Subpart S action level. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not 
eliminated during the screening steps. 

Step 5. Potential toxicity effects (specified as a Hazard Index [HI]) and excess cancer 
risks are calculated for nonradiological COCs and background. For radiological 
COCs, the incremental total effective dose equivalent (TEDE) and incremental 
estimated cancer risk are calculated by subtracting applicable background 
concentrations directly from maximum on-site contaminant values. This 
background subtraction only occurs when a radiological COC occurs as 
contamination and exists as a natural background radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. 
Environmental Protection Agency (EPA) and U.S. Department of Energy (DOE) 
to determine if further evaluation, and potential site clean-up, is required. 
Nonradiological COC risk values are also compared to background risk so that 
an incremental risk may be calculated. 

Step 7. Uncertainties are discussed in the previous steps. 

VI.2 Step 1. Site Data 

Section I provides the description and history for SWMU 61 A. Section II presents a comparison 
of results to DOOs. Section III describes the determination of the nature, rate, and extent of 
contamination. 

VI.3 Step 2. Pathway Identification 

SWMU 61A 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 COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both non radiological and 
radiological COCs is included because of the potential to inhale dust and volatiles (volatile 
inhalation for nonradiologicals only). Soil ingestion is included for the radiological COCs as 
well. No water pathways to the groundwater are considered. Depth to groundwater at SWMU 
61 A 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. 
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Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil i~estion 
Inhalation (dust and volatiles) Inhalation (dus!L 
Plant uptake (residential only) Plant uptake (residential only) 

Direct....Q..amma 

VIA Step 3. COC Screening Procedures 

This section discusses Step 3. This step includes two screening procedures. The first 
screening procedure is a comparison of the maximum COC concentration to the background 
screening level. The second screening procedure compares maximum COC concentrations to 
SNUNM proposed Subpart S action levels. This second procedure is applied only to COCs 
that are not eliminated during the first screening procedure. 

V1.4.1 Background Screening Procedure 

VI.4.1.1 Methodology 

Maximum concentrations of non radiological COCs are compared to the approved SNUNM 
maximum screening level for this area. The approved SNUNM maximum background 
concentration is selected to provide the background screen in Table 3 and used to calculate risk 
attributable to background in Table 9. Only the COCs that are above their respective approved 
SNUNM maximum background screening levels or do not have a quantifiable background 
screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the approved SNUNM background screening levels, 
background values are subtracted from the individual maximum radionuclide concentrations. 
Those that do not exceed these background levels are not carried no further in the risk 
assessment. This approach is consistent with DOE Order 5400.5, "Radiation Protection of the 
Public and the Environmenf (DOE 1993). Radiological COCs that do not have a background 
value and are detected above the analytical minimum detectable activity are carried through the 
risk assessment at their maximum levels. The resultant radiological COCs remaining after this 
step are referred to as background-adjusted radiological COCs. 

VI.4.1.2 Background Screening Procedure Results 

Tables 3 and 4 present a comparison of SWMU 61A maximum COC concentrations to the 
approved SNUNM maximum background values (Dinwiddie September 1997) for the human 
health risk assessment. For the nonradiological COCs eight COCs exceeded their respective 
background screening levels. One nonradiological COC has no quantifiable background 
concentration, so it is not known whether that COC exceeded background. Six of the COCs are 
organic compounds and do not have background screening levels. 
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The maximum concentration value for lead is 3,950 milligrams per kilogram (mg/kg). The 
average lead concentration is 85 mg/kg. The EPA intentionally provides no human health 
toxicological data on lead, and therefore, no risk parameter values can be calculated. However, 
EPA Region 6 guidance for the screening value for lead for an industrial land-use scenario is 
2,000 mg/kg (EPA 1996a); for a residential land-use scenario, the EPA screening guidance 
value is 400 mg/kg (EPA July 1994). The average concentration value for lead at this site is 
less than both screening values, and therefore, lead is eliminated from further consideration in 
the human health risk assessment. 

For the radiological COCs, four constituents had maximum measured activities greater than 
their respective background (U-235, U-238, Th-232, and CS-137). 

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 July 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 less 
than 1110 of the action level, then the site would be judged to pose no significant health hazard 
to humans. If there were more than ten COCs, the Subpart S screening procedure is not 
performed. 

VIA.2.2 Results 

Because the SWMU 61A sample set has more than ten COCs that continue past the first 
screening level (including COCs that do not have background screening values), the proposed 
Subpart S screening process was not performed. All non radiological COCs that are not 
eliminated during the background screening process for SWMU 61A have 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 6 (nonradiological) and 7 (radiological) show the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values used for 
nonradiological COCs in Table 6 are from the Integrated Risk Information System (IRIS) (EPA 
1998), Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and EPA Region 9 
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Table 6 
Toxicological Parameter Values for SWMU 61A Nonradiological COCs 

RfDo RfDinh SFo Sfinh 

(mg/kA-day) Confidence • (mg/kg-day) Confidence 
a 

(mg/kg-day>", (mg/kg-day)' COC Name 

Arsenic 3E-4' M -- -- 1.5E+O' 1.5E+l' 

Barium 7E-2' M 1.4E_4
d -- -- --

Beryllium 2E-3' L to M 5.7E-6' M -- B.4E+O' 

Cadmium 5E-4' H 5.7E-5
d -- -- 6.3E+O' 

Chromium III lE+O' L 5.7E-7
e -- -- --

Chromium VI 5E-3' L -- -- -- 4.2E+'c 

Mercury 3E_4f 
B.6E-5' M -- . -- --

Selenium 5E-3' H -- -- -- --
Silver 5E-3' L -- -- -- --
Toluene 2E-1' M 1.lE-l' M -- --
Bis (2-Ethylhezyl) 2E_2

d -- 2.2E_2
d -- 1.4E_2d 

1.4E_2d 

phthalate 

2,4- 2E_3c 
H 2E_3d -- 6.BE-1' 6.8E_,d 

Dinitrotoluene 

Pentachloro- 3E-2' M 3E_2d -- 1.2E-l' 1.2E_ld 

phenol 

RDX 3E-3' H 3E_3d -- 1.lE-" 1.lE_l
d 

HMX 5E-2' L 5E_2
d -- -- --

·Confidence associated with IRIS (EPA 1998) database values. Confidence - L = low. M = medium. H = high. 

"EPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 1998): 

A = Human carcinogen. 

Bl = Probable human carcinogen. Indicates that limited human data are available. 

09/03/98 

Cancer 

Class " 
A 

-
B1 

B1 

-
A 

D 

D 

D 

D 

-
B2 

B2 

C 

D 

B2 = Probable human carcinogen. Indicates 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 1998). 

dToxicological parameter values from EPA Region 9 electronic database (EPA 19960). 

eToxicological parameter values from EPA Region 3 electronic database (EPA 1997c). 

fToxicOlogical parameter values from HEAST database (EPA 1997a). 

gSlope factors are for PCBs. total. 

COC = Constituent of concem. 

EPA = U.S. Environmental Protection Agency. 

HEAST = Health Effects Assessment Summary Tables. 

HMX 

IRIS 

mg/kg-day _, 
(mglkg-day) 
RDX 

= Octahydro-l.3.5.7-tetranitro-l.3.5.7-tetrazocine. 

= Integrated Risk Information System. 

RfD"h 
RID. 

SF"h 
SF, 

SWMU 

= Mllligram(s) per kilogram day. 
= Per milligram per kilogram day. 
= Hexahydro-l.3.5-trinilro-l.3.5-triazine. 
= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 

= Solid waste management unit. 

= Information not available. 
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Table 7 
Radiological Toxicological Parameter Values for SWMU 61A COCs Obtained from 

RESRAD Risk Coefficientsa 

SFo Sfinh SFev 
cac Name (1/pCi) (1/~CiL (Q/pCi-yr) Cancer Class 

Cs-137 3.2E-11 1.90E-11 2.10E-6 A 
Th-232 3.30E-11 1.90E-OS 2.00E-11 A 

U-23S 6.20E-11 1.20E-QS 6.60E-OS A 

U-235 4.70E-11 1.30E-OS 2.70E-07 A 

aFrom Yu et al. (1993a). 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 19S9): A - human carcinogen. 
1/pCi = One per picocurie. 
g/pCi-yr= Gram(s) per picocurie-year. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
SF.v = External volume exposure slope factor. 
SF;nh = Inhalation slope factor. 
SFo = Oral (ingestion) slope factor 
SWMU = Solid waste management unit. 

b 

(EPA 1996c) and EPA Region 3 (EPA 1997c) 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" (Health Physics 
28:193-205 [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 V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and the excess cancer risk for both the 
potential nonradiological COCs and associated background for industrial and residential land 
uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land uses. 
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VI.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 COCs 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 COCs, the coded equations provided in RESRAD computer code 
are used to estimate the incremental TEDE and cancer risk for individual exposure pathways. 
Further discussion of this process is provided in the Manual for Implementing Residual 
Radioactive Material Guidelines Using RESRAD, Version 5.0 (Yu et al. 1993a). 

Although the designated land-use scenario is industrial for this site, risk and TEDE values for a 
residential land-use scenario are also presented. These residential risk and TEDE values are 
presented only to provide perspective of potential risk to human health under the more 
restrictive land-use scenario. 

V1.6.2 Risk Characterization 

Table 8 shows an HI of 0.08 for the SWMU 61 A nonradiological COCs and an excess cancer 
risk of 1 E-5 for the designated industrial land-use scenario. The numbers presented included 
exposure from soil ingestion and dust and volatile inhalation for nonradiological COCs. Table 9 
shows an HI of 0.02 and an excess cancer risk of 3E-6 assuming the maximum background 
concentrations of the SWMU 61 A associated background constituents for the designated 
industrial land-use scenario. 

For the radioactive 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 equally splits his time 
indoors and outdoors on the site. After analyzing these two scenarios, the most conservative is 
the 50/50 time split. This resulted in an incremental TEDE of 2.1 millirem per year (mrem/yr). 
In accordance with EPA guidance found in OSWER Directive No.9200A-18 (EPA 1997c), an 
incremental TEDE of 15 mremlyr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for SWMU 61A for the industrial land use is well below this 
guideline. The estimated excess cancer risk is 2AE-5. 

For the residential land-use scenario nonradioactive COCs, the HI is 8, and the excess cancer 
risk is 2E-4 (Table 8). The numbers in the table included exposure from soil ingestion, dust and 
volatile inhalation, and plant uptake. Although the EPA (EPA 1991) generally recommends that 
inhalation not be included in a residential land-use scenario, this pathway 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 9 shows that for the 
SWMU 61 A associated background constituents, the HI is 0.3 and the excess cancer risk 
is 6E-5. 

ALJ5·981WP/SNL:RS4400·8.DOC 20 301462.185.06 09/03/98 9:37 AM 



RISK SCREENING ASSESSMENT FOR SWMU 61A 09104/98 

Table 8 
Risk Assessment Values for SWMU 61A Nonradiological COCs" 

Industrial Land-Use 

Maximum Scenario" 
Concentration Cancer 

COCName (mg/kg) HI Risk 
Arsenic 20.8 0.07 1E-5 
Barium 160 0.00 --
Beryllium 0.981 0.00 4E-10 
Cadmium 6.5 0.01 2E-9 
Chromium, total

O 

19.8 0.00 4E-8 
Mercury 0.0867 0.00 --
Selenium 2.8 0.00 --
Silver 1.06 0.00 --
Toluene 0.0025 J 0.00 --
Bis (2-Ethylhezyl) 
phthalate 0.44 J 0.00 2E-9 
Pentachlorophenol 0.23 0.00 1E-8 
RDX 1.4 0.00 5E-8 
HMX 2.96 0.00 --
2,4-Dinitrotoluene 0.034 J 0.00 1E-8 

Total 0.08 1E-5 

"EPA (1989). 

bChromium, total assumed to be chromium VI (most conservative). 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HI = Hazard index. 
HMX = Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU = Solid waste management unit. 

= Information not available. 
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Residential Land-Use 
Scenario" 

Cancer 
HI Risk 

1.19 2E-4 
0.02 --
0.00 7E-10 
5.31 4E-9 
0.02 7E-8 
0.15 --
0.99 --
0.04 --
0.00 --

0.00 1E-8 
0.00 2E-7 
0.00 2E-7 
0.00 --
0.02 4E-8 

8 2E-4 
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Table 9 
Risk Assessment Values for SWMU 61 A Nonradiological Background Constituents 

Industrial Land-Use 
Background Scenariob 

Concentration " Cancer 
coe Name (mg/kg) HI Risk 

Arsenic 5.6 0.02 3E-6 
Barium 130 0.00 --
Beryllium 0.65 0.00 3E-10 
Cadmium <1 -- --
Chromium, total" 12.8 0.00 --
Mercury <0.1 -- --
Selenium <1 -- --
Silver <1 -- --

Total 0.02 3E-6 

"From Dinwiddie (September 1997), CTF Super Group. 
bEPA (1989). 

cChromium, total assumed to be chromium III 
COC = Constituent of concern. 
HI = Hazard index. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid waste management unit. 

= Information not available. 

Residential Land-Use 
Scenariob 

Cancer 
HI Risk 

0.32 6E-5 
0.02 --
0.00 5E-1O 

-- --
0.00 --

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

0.3 6E-5 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
4.9 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 SWM U 61 A for the residential land-use scenario is well below this 
guideline. Consequently, SWMU 61A is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 6.8E-5. The excess cancer risk from the 
non radiological COCs and the radiological COCs is not additive, as noted in the RAGS 
(EPA 1989). 

VI. 7 Step 6. Comparison of Risk Values to Numerical Guidelines. 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both an industrial land-use scenario (the designated land-use scenario for this site) and a 
residential land-use scenario. 

For the industrial land-use scenario nonradiological COCs, the HI calculated is 0.08 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). Excess cancer risk is 
estimated at 1 E-5. 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 
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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 arsenic, which is a Class A carcinogen, thus the excess 
cancer risk for this site is above the suggested acceptable risk value of 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. For nonradiological COCs, 
assuming the industrial land-use scenario, the HI is 0.02 and the excess cancer risk is 3E-6. 
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. The 
incremental HI is 0.06, and incremental cancer risk is 7E-6 for the industrial land-use scenario. 
These incremental risk calculations indicate risk above the suggested acceptable excess 
cancer risk value of 1 E-6 from non radiological COCs considering a industrial land-use scenario. 

For radiological COCs of the industrial land-use scenario, incremental TEDE is 2.1 mrem/yr, 
which is significantly less than the EPA's numerical guideline of 15 mrem/yr. Incremental 
estimated excess cancer risk is 2.4E-5. 

The calculated HI for the residential land-use scenario non radiological COCs is 8, which is 
above the numerical guidance. Excess cancer risk is estimated at 2E-4. Excess cancer risk is 
driven by arsenic which is a Class A carcinogen. Thus, 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 and the excess cancer risk is 6E-5. The incremental HI is 
7.4, and the incremental cancer risk is 1.4E-4 for the residential land-use scenario. These 
incremental risk calculations indicate potentially Significant contribution to human health risk 
from the COCs considering a residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
4.9 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 6.8E-5. 

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU 61A was based 
upon an initial conceptual model validated with confirmatory sampling conducted at the site. 
The confirmatory sampling was implemented in accordance with the RFI Work Plan for OU 
1334 (SNUNM October 1994), as reviewed by NMED and EPA. 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. Data quality was validated in accordance with 
SNUNM procedures (SNUNM July 1994 and SNUNM July 1996). Therefore, there is no 
uncertainty associated with the data quality used to perform the risk screening assessment at 
SWMU 61A. 

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 making the risk assessment analysis. Because the COCs are found in 
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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 8 shows the uncertainties (confidence) in non radiological toxicological parameter values. 
There is a mixture of estimated values and values from IRIS (EPA 1998), HEAST (EPA 1997a), 
and EPA Region 9 (EPA 1996c) and EPA Region 3 (1997b) databases. Where values are not 
provided, information is not available from the HEAST (EPA 1997a), IRIS (EPA 1998), 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. 

The human health HI for the non radiological COCs is below the acceptable NMED value for the 
industrial land-use scenario. The human health risk excess cancer risk value for the 
nonradiological COCs is above the NMED numerical guidance. The excess cancer risk is 
driven by arsenic. If the mean for arsenic (2.88 mg/kg) is used in the risk calculations instead 
of the maximum concentration (20.8 mglkg), the incremental cancer risk is 1 E-7. Because the 
site has been adequately characterized, the mean is more representative of actual average 
arsenic concentrations upon which risk should be calculated. Therefore, under the more 
realistic approach, SWMU 61 A does not pose significant risk to human health under the 
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. 

VI.9 Summary 

SWMU 61A 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 
inhalation, and direct gamma exposure for radionuclides. Plant uptake was included as an 
exposure pathway for the residential land-use scenario. 

Using conservative assumptions and employing an RME approach to risk assessment, 
calculations for non radiological COCs show that for the industrial land-use scenario the HI of 
0.08 is significantly less than the accepted numerical guidance from the EPA. The excess 
cancer risk of 1 E-5 is above the acceptable risk value provided by the NMED for an industrial 
land use scenario (NMED March 1998). The incremental HI is 0.06, and the incremental 
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cancer risk is 7E-6 for the industrial land-use scenario. The excess cancer risk is driven by 
arsenic. If the mean for arsenic (2.88 mg/kg) is used in the risk calculations instead of the 
maximum concentration (20.8 mg/kg), the incremental cancer risk is 1 E-7. Because the site 
has been adequately characterized, the mean is more representative of actual average arsenic 
concentrations upon which risk should be calculated. Therefore, under the more realistic 
approach, SWMU 61A does not pose significant risk to human health under the 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 2.1 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 2.4E-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 4.9 mrem/yr with an 
associated risk of 6.8E-5. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, SWMU 61 A 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 does not 
have potential to affect human health under an 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 61A. A component of the NMED Risk-Based 
Decision Tree is to conduct an ecological screening assessment that corresponds with that 
presented in EPA's Ecological Risk Assessment Guidance for Superfund (EPA 1997d). The 
current methodology is tiered and contains an initial scoping assessment followed by a more 
detailed screening assessment. Initial components of NMED's decision tree (a discussion of 
DaDs, a data assessment, and evaluations of bioaccumulation and fate-and-transport 
potential) are addressed in this report. Following the completion of the scoping assessment, a 
determination is made as to whether a more detailed examination of potential ecological risk is 
necessary. If deemed necessary, the scoping assessment proceeds to a 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 
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background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A Scoping Risk Management Decision will involve a summary of the scoping results 
and a determination as to whether further examination of potential ecological impacts is 
necessary. 

V11.2.1 Data Assessment 

As indicated in Section IV (Tables 3 and 4), inorganic constituents in soil (within all depths) that 
exceeded background concentrations were as follows: 

• Arsenic 

• Barium 

• Beryllium 
• Cadmium 

• Chromium 

• Lead 

• Mercury 
• Selenium 

• Silver 

• Cs-137 
• Th-232 

• U-235 

• U-238. 

Several organic analytes were detected in soil which include the following: 

• Bis(2-ethylhexyl)phthalate 
• 2,4-Dinitrotoluene 
• Pentachlorophenol 
• RDX 
• HMX 
• Toluene. 

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 3 and 4): 

• Arsenic 

• Barium 

• Cadmium 
• Lead 

• Mercury 

• Selenium 

• Cs-137 

• Th-232 
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• U-235 
• U-238 
• Bis(2-ethylhexyl)phthalate 
• Pentachlorophenol 
• 2,4 Dinitrotoluene. 

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

V11.2.3 Fate and Transport Potential 

The potential for the COPECs to move from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 5 (Section V), wind, surface-water runoff, and food 
chain uptake are expected to be of low to moderate significance as transport mechanisms for 
COPECs at this site, although pentachlorophenol and bis(2-ethylhexyl) phthalate may 
bioaccumulate, and therefore, be transported in the food chain. For organic COPECs, the 
potential for biotransformation and degradation is considered of moderate to high significance 
at the site. For inorganics and radionuclides, degradation is of low significance. Migration to 
groundwater is not anticipated. 

V11.2.4 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. 

VI1.3 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 
parameters and toxicity information obtained from the literature. The estimation of potential 
ecological risks is conservative to ensure ecological risks are not underpredicted. 

Components within the screening assessment include the following: 

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

• Exposure Estimation-provides a quantitative estimate of potential exposure. 
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• 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 Has and ecological 
significance. 

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

V11.3.1 Problem Formulation 

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

VI/.3.1.1 Ecological Pathways and Setting 

SWMU 61A is located near the base of the Manzanita Mountains. The site, which comprises 
approximately 33.9 acres, contains a low, conical hill near its center, and natural arroyo 
channels are found traversing the northern portion of the site and along its southern and 
western sides. SWMU 9 is located within SWMU 61A along part of this southern arroyo. Most 
of the natural vegetation (an open, juniper-savannah grassland) is relatively undisturbed on this 
site. A central test area had been cleared of vegetation, but sufficient time has elapsed to allow 
vegetation to become reestablished in this area naturally. A biological and sensitive species 
survey of this site was conducted on June 16,1994 (IT February 1995). Populations and 
individuals of grama grass cactus (Pediocactus papyracanthus), Wright's pincushion cactus 
(Mammillaria wrightiJ), and visnagita cactus (Neolloydia intertexta) were observed during this 
survey. Although all three were listed as endangered by the State of New Mexico at the time of 
the survey, none are currently listed as threatened or endangered by state or federal agencies. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in surface and subsurface soil. Direct uptake of COPECs from soil was assumed 
to be the major route of exposure for plants, with exposure of plants to wind-blown soil 
assumed to be minor. Exposure modeling for the wildlife receptors was limited to the food and 
soil ingestion pathways. Because of the lack of perennial 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. 
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VII. 3. 1.2 COPECs 

The Schoolhouse Mesa Test Site: Blast Area (SWMU 61A) was used between 1961 and 1967. 
Records detailing the nature of the tests have not been located, although concrete blocks, 
metal debris, and HE at the site are evidence of explosive tests. Surface gamma radiation 
surveys of SWMUs 61A and 9 found 84 point-source anomalies and 12 area-source anomalies. 
Uranium metal fragments and yellow uranium oxide were found in association with these 
anomalies, respectively. Based upon this history and a general lack of documented test 
records, the COPECs at SWMU 61A may include metals, HE, radionuclides, VOCs, and 
SVOCs. 

In order to provide conservatism in this ecological risk assessment, the assessment is based 
upon the maximum analyte concentrations of the COPECs as measured in soil samples within 
the first 5 feet of soil. Both radiological and nonradiological COPECs are evaluated. The 
nonradiological COCs consist of inorganic analytes (Le., metals). Organic analytes were also 
detected in these soil samples. Inorganic analytes and radionuclides were screened against 
background concentrations, and those that exceeded the approved SNUNM background 
screening levels (Dinwiddie September 1997) for the area are considered to be COPECs. All 
organic analytes detected are considered to be COPECs for the site. Maximum COPEC 
concentrations are reported in Tables 3 and 4. 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). 

VII. 3. 1.3 Ecological Receptors 

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

VII.3.2 Exposure Estimation 

Direct uptake of COPECs 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. 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 perennial 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 
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deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of 
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 10 presents the species-specific factors used in modeling 
exposures in the wildlife receptors. Justification for use of the factors presented in this table is 
described in the ecological risk assessment methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of 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 Cs-137, Th-232, U-235, and U-238. Internal and external dose 
rates to the deer mouse and burrowing owl are approximated using modified dose rate models 
from the Hanford Site Risk Assessment Methodology (DOE 1995) as presented in the 
ecological risk assessment methodology document for the SNUNM ER Program (IT July 1998). 
Radionuclide-dependent data for the dose rate calculations were obtained from Baker and 
Soldat (1992). The external dose rate model examines the total-body dose rate to a receptor 
residing in soil exposed to radionuclides. The soil surrounding the receptor is assumed to be 
an infinite medium uniformly contaminated with gamma-emitting radionuclides. The external 
dose rate model is the same for both the deer mouse and the burrowing owl. The internal total­
body dose rate model assumes that a fraction of the radionuclide concentration ingested by a 
receptor is absorbed by the body and concentrated at the center of a spherical body shape. 
This provides 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 "poinf' source. Radiation 
emitted from this point source is absorbed by the body tissues to contribute to the absorbed 
dose. Alpha and beta emitters are assumed to transfer 1 00 percent of their energy to the 
receptor as they pass through tissues. Gamma-emitting 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 
caused by exposure to radionuclides in soil. 

Table 11 presents the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 12 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food-chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

V11.3.3 Ecological Effects Evaluation 

Benchmark toxicity values for the plant and wildlife receptors are presented in Table 13. For 
plants, the benchmark soil concentrations are based upon the lowest-observed-adverse-effect 
level (LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse­
effect level (NOAEL) for chronic oral exposure in a taxonomically similar test species. 
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Table 10 
Exposure Factors for Ecological Receptors at SWMU 61 A 

Food Intake 

Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)" (kglday)b Dietary Composition 
c 

Deer Mouse Mammalia! Herbivore 2.39E-2
d 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-2
d 3.72E-3 Invertebrates: 100% 

(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves/ Carnivore 1.55E-1 ' 1.73E-2 Rodents: 100% 

(Speotyto cunicularia) Strigiformes (+ Soil at 2% of intake) 

"Body weights are in kilograms wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kilograms dry weight per day. 

CDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 

dFrom Silva and Downing (1995). 

"EPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 

'From Dunning (1993). 
9From Haug et al. (1993). 
COC = Constituent of concern. 
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-1
e 

2.7E-1e 

2.7E-1
e 

3.5E+1 9 
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Table 11 
Transfer Factors Used in Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 61A 

Constituent of Potential 
Ecological Concern 

InorQanic 
Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium (total) 

Lead 

Mercury 

Selenium 

Silver 

Organic 
Bis(2-ethylhexyl)phthalate 

Pentachlorophenol 

Toluene 

2,4-Dinitrotoluene 

HMX 

RDX 

"From Baes et al. (1984). 
bDefault value. 

"From NCRP (January 1989). 
d 
From Stafford et al. (1991). 

"From Ma (1982). 

Soil-to-Plant 
Transfer Factor 

4.0E-2
a 

1.SE-1a 

1.0E-2a 

S.SE-1a 

4.0E-2c 

9.0E-2
c 

1.0E+O
c 

S.OE-1c 

1.0E+O
c 

2.3E-3' 

4.4E-2' 

1.0E+0' 

2.8E+0' 

2.7E+1' 

1.2E+1' 

'Based upon equations from Travis and Arms (1988). 

9Based upon equations from Connell and Markwell (1990). 
HMX = Octahydro-1 ,3,S,7-tetranitro-1 ,3,S,7-tetrazocine. 
RDX = Hexahydro-1 ,3,S-trinitro-1 ,3,S-triazine. 
SWMU = Solid waste management unit. 
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Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

1.0E+O
b 

2.0E-3
a 

1.0E+O
b 2.0E-4c 

1.0E+O
b 

1.0E-3
a 

6.0E-1
d S.SE-4a 

1.3E-1" 3.0E-2c 

4.0E-2
d 8.0E-4c 

1.0E+O
b 2.SE-1a 

1.0E+O
b 1.0E-1c 

2.SE-1
d 

S.OE-3
c 

3.1 E+19 6.4E-1' 

2.4E+19 3.3E-3' 

1.8E+1 9 1.3E-S' 

1.7E+1 9 2.0E-6' 

1.4E+19 1.4E+1' 

1.SE+19 1.SE-7
1 
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Table 12 
Media Concentrations' for Constituents of 

Potential Ecological Concern at SWMU 61A 

Constituent of Potential Soil Plant Soil 

09/03/98 

Deer Mouse 

Ecolo!:lical Concern (maximum) Foliage
b 

Invertebrate
b 

Tissues 
c 

Inorganic 

Arsenic 2.1E+1 8.3E-1 

Barium 1.6E+2 2.4E+1 

Bervllium 9.8E-1 9.8E-3 

Cadmium 6.SE+O 3.6E+O 

Chromium (totalt 2.0E+1 7.9E-1 

Lead 4.0E+3 3.6E+2 

Mercury 8.7E-2 8.7E-2 

Selenium 2.8E+O 1.4E+O 

Silver 1.1 E+1 1.1E+O 

Organic 

Bis(2-ethylhexyl)phthalate 4.4E-1 6.9E-4 

Pentachlorophenol 2.3E-1 1.0E-2 

Toluene 2.SE-3 2.SE-3 

2,4-Dinitrotoluene 3.4E-2 9.4E-2 

HMX 3.0E+O 8.1E+1 

RDX 1.4E+O 1.7E+1 

"In milligrams per kilogram. All are based upon dry weight of the media. 

bproduct of the soil concentration and the corresponding transfer factor. 

2.1E+1 7.0E-2 

1.6E+2 6.0E-2 

9.8E-1 1.6E-3 

3.9E+O 6.7E-3 

2.6E+O 2.0E-1 

1.6E+2 8.4E-1 

8.7E-2 6.9E-2 

2.8E+O 6.7E-1 

2.7E-1 1.1 E-2 

1.4E+1 2.8E+1 

S.4E+O 2.8E-2 

4.SE-2 9.SE-7 

S.6E-1 2.1E-6 

4.0E+1 6.SE-6 

2.0E+1 8.SE-6 

cBased upon the deer mouse with an omnivorous diet. Product of the average concentration in food times 
the food-to-muscle transfer factor times the wet weight-dry weight conversion factor of 3.12S (EPA 1993). 
HMX = Octahydro-1 ,3,S, 7 -tetranitro-1 ,3,S,7-tetrazocine. 
RDX = Hexahydro-1 ,3,S-trinitro-1 ,3,S-triazine. 
SWMU = Solid waste management unit. 
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Table 13 
Toxicity Benchmarks for Ecological Receptors at SWMU 61A 

Mammalian NOAELs Avian NOAELs 

Constituent of Potential 
Ecological Concern 

Inorganic 
Arsenic 
Barium 

Beryllium 

Cadmium 

Chromium (total) 
Lead 
Mercury (inorganic) 
Mercury (organic) 
Selenium 

Organic 

Bis(2-ethylhexyl)phthalate 

Pentachlorophenol 

Toluene 

2,4-Dinitrotoluene 

HMX 

RDX 

aln milligrams per kilogram soil. 
bFrom Efroymson et al. (1997). 

Plant Mammalian 
Benchmark",b Test Species",d 

10 Mouse 
500 Rat

h 

10 Rat 

3 Rat 
1 Rat 

50 Rat 
0.3 Mouse 
0.3 Rat 
1 Rat 

--- Mouse 

--- Rat 

200 Mouse 

--- Rat 

--- Mouse
k 

--- Mouse 
, 

"Body weights (in kilograms) for the no-observed-adverse-effect level 
(NOAEL) conversion are as follows: lab mouse, 0.030; lab rat, 0.350 
~ except where noted). 
From Sample et al. (1996), except where noted. 

eln milligrams 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 al. 
(1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 

Test Species Deer Mouse Avian Test Species Burrowing 
NOAELd,e NOAELe,' Test Species 

d NOAELd,e Owl NOAEL e,9 

0.126 
5.1 

0.66 

1.0 

2,737 
8.0 
13.2 

0.032 
0.20 

18.3 

0.24 

26.0 

3.8
m 

3.d 
7.0' 

0.13 Mallard 5.14 5.14 
10.5 Chicks 20.8 20.8 

1.29 
, --- ------

1.9 Mallard 1.45 1.45 

5,354 Black duck 1.0 1.0 
15.7 American kestrel 3.85 3.85 
14.0 Japanese quail 0.45 0.45 

0.063 Mallard 0.0064 0.0064 
0.39 Screech owl 0.44 0.44 

19.4 --- --- ---
0.47 --- --- ---
27.5 --- --- ---
7.4 --- --- ---
2.97 --- --- ---
7.8 --- --- ---

hBody weight: 0.435 kilogram. 
'--- designates insufficient toxicity data. 
iBody weight: 0.303 kilogram. 
kSased upon toxicity information from Maxwell and Opresko (1996). 

'Based upon toxicity information from Talmage et al. (1996). 
mBased upon toxicity information from Etnier (1987). 

HMX = Octahydro-1 ,3,5,7 -tetranitro-1 ,3,5,7 -tetrazocine. 

NOAEL = No-observed-adverse-effect level. 

RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 

SWMU = Solid waste management unit. 
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Insufficient toxicity information was found to estimate the LOAELs or NOAELs for some 
COPECs for terrestrial plant life and wildlife receptors, respectively. 

09/04/98 

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 (lAEA 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 61 A. 

VI1.3A Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Results of these comparisons are presented in 
Table 14. HOs are used to quantify the comparison with benchmarks for plants and wildlife 
exposure. 

Analytes with HOs exceeding unity for plants were arsenic, cadmium, chromium (total), lead, 
and selenium. Arsenic, lead, and HMX were all found to exceed HOs of 1.0 for all three 
modeled diets of the deer mouse. Barium was also predicted to be potentially hazardous to the 
omnivorous and insectivorous mouse. Selenium and pentachlorophenol also resulted in HOs 
greater than 1.0 for the insectivorous deer mouse. Lead, mercury in the organic form, and 
bis(2-ethylhexyl)phthalate resulted in HOs greater than 1.0 for the burrowing owl. HOs for the 
burrowing owl could not be determined for beryllium, silver, HMX, RDX, pentachlorophenol, or 
toluene. 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 His 
greater than unity, with a maximum HI of 110 for plants. 

Tables-15 and 16 summarize the internal and external dose rate model results for the four 
radionuclides. The total radiation dose rate to the deer mouse was predicted to be 
7.1 E-4 rad/day. With approximately equal contribution from internal and external dose rates. 
Total dose rate to the burrowing owl was predicted to be 5.1 E-4 rad/day with external dose rate 
being the primary contributor to the total dose rate. The dose rates for the deer mouse and the 
burrowing owl are considerably less than the benchmark of 0.1 rad/day. 

V11.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 61A. 
These uncertainties result from assumptions used in calculating risk that may overestimate or 
underestimate true risk presented at a site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
These conservative assumptions are used to 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 
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 Program (IT July 1998). 
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Table 14 
Hazard Quotients for Ecological Receptors at SWMU 61A 

Constituent of Potential Deer Mouse HQ Deer Mouse HQ Deer Mouse HQ Burrowing Owl 
Ecological Concern Plant HQ" (Herbivorous)" (Omnlvorousl" (Insectivorous)" HQ" 

Inorganic 

Arsenic 2.1E+O 1.5E+O 1.3E+1 2.5E+1 1.1 E-2 

Barium 3.2E-1 4.0E-1 1.4E+O 2.4E+O 1.8E-2 

Bervllium 9.8E-2 3.6E-3 6.2E-2 1.2E-1 
___ u 

Cadmium 2.2E+O 3.1E-1 3.2E-1 3.3E-1 1.1E-2 

Chromium (total) 2.0E+1 3.5E-5 6.0E-5 8.6E-5 6.6E-2 

Lead 7.9E+1 4.3E+O 3.3E+O 2.4E+O 2.3E+O 

Mercurv (inorganic) 2.9E-1 1.0E-3 1.0E-3 1.0E-3 1.8E-2 

Mercury (oraanic) 2.9E-1 2.2E-1 2.2E-1 2.2E-1 1.2E+O 

Selenium 2.8E+O 5.8E-1 8.6E-1 1.1E+O 1.9E-1 

Silver 5.3E-1 4.8E-3 3.1E-3 1.3E-3 ---
Organic 

Bis(2-ethylhexyl)phthalate --- 7.6E-5 5.6E-2 1.1 E-1 2.9E+O 

Pentachlorophenol --- 4.9E-3 9.0E-1 1.8E+O ---
Toluene 1.3E-5 1.4E-5 1.4E-4 2.6E-4 ---
2,4-Dinitrotoluene --- 2.0E-3 6.9E-3 1.2E-2 ---
HMX --- 4.3E+O 3.2E+O 2.1E+O ---
RDX 1.4E-2 3.4E-1 3.8E-1 4.1 E-1 ---

Hie 1.1E+2 1.2E+1 2.4E+1 3.6E+1 6.7E+O 

"Bold text indicates HQ or HI exceeds unity. 
b ___ designates insufficient toxicity data available for risk estimation purposes. 

"The HI is the sum of individual hazard quotients using the value for organic mercury as a conservative estimate of the HI. 
HI = Hazard index. 
HMX = Octahydro-1 ,3,5,7 -tetranitro-1 ,3,5,7 -tetrazocine. 
HQ = Hazard quotient. 
RDX = Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine. 
SWMU = Solid waste management unit. I 

00 
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Table 15 
Internal and External Dose Rates for 

Deer Mice Exposed to Radionuclides at SWMU 61A 

Maximum 
Concentration Internal Dose External Dose Total Dose 

Radionuclide (pCi/g) (rad/day) (rad/day) (rad/day) 
Cs-137 7.6E-1 2.4E-5 3.5E-5 S.9E-5 
Th-232 1.3E+O 5.2E-7 2.SE-4 2.SE-4· 

U-235
a 9.0E-1 9.8E-6 1.SE-S 2.SE-5 

U-238 3.2E+1 3.2E-4 6.4E-S 3.8E-4 
Total 3.SE-4 3.6E-4 7.1 E-4 

"The U-23S value was calculated using the U-238 concentration and assuming that the U-238 to U-235 
ratio was equal to that detected during waste characterization of depleted uranium-contaminated soils 
generated during the radiological voluntary corrective measures project, where U-23S=U-238/73 (Miller 
June 1998). 
pCi/g = Picocurie(s) per gram. 
SWMU = Solid waste management unit. 

Table 16 
Internal and External Dose Rates for 

Burrowing Owls Exposed to Radionuclides at SWMU 61A 

Maximum 
Concentration Internal Dose External Dose 

Radionuclide (pCi/g) (rad/day) (rad/day) 
Cs-137 7.6E-1 1.6E-5 3.5E-5 
Th-232 1.3E+O 7.6E-7 2.5E-4 
U-23S" 9.0E-1 3.9E-6 1.SE-S 
U-238 3.2E+1 1.3E-4 6.4E-S 
Total 1.SE-4 3.6E-4 

Total Dose 
(rad/day) 

5.1E-5 
2.SE-4 
1.9E-S 
1.9E-4 
S.1E-4 

"The U-23S value was calculated using the U-238 concentration and assuming that the U-238 to U-235 
ratio was equal to that detected during waste characterization of depleted uranium-contaminated soils 
generated during the radiological voluntary corrective measures project, where U-23S=U-238/73 (Miller 
June 1998). 
pCilg = Picocurie(s) per gram. 
SWMU = Solid waste management unit. 
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Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
U-235, U-238, Th-232, and Cs-137 are primarily related to those inherent in the radionuclide­
specific data. Radionuclide-dependent data are measured values that have their associated 
errors, which are typically negligible. The dose rate models used for these calculations are 
based upon conservative estimates on receptor shape, radiation absorption by body tissues, 
and intake parameters. The goal is to provide a realistic but conservative estimate of a 
receptor's exposure to radionuclides in soil, both internally and externally. 

One large uncertainty associated with the prediction of ecological risks at this site is the use of 
the maximum measured concentrations in soil to evaluate risk. This results in a conservative 
exposure scenario that does not necessarily reflect actual site conditions. This is also true with 
regard to the use of detection limits in the estimation of risk. 

Analytical data were examined more closely to assess variability within the data. Arsenic 
concentrations at the site ranged from 1.13 to 20.8 mg/kg with an average concentration of 
2.9 mg/kg which is less than the background screening value. Cadmium concentrations ranged 
from not detected to 6.5 mg/kg. The average concentration of cadmium for the site was 
0.74 mg/kg (Section 8.5.1), which is within the range of background concentrations. Likewise, 
the range of chromium concentrations were from 3.31 to 19.8 mg/kg, with an average 
concentration (8.2 mg/kg) less than the background screening value. Lead concentrations 
ranged from 0.169 to 3950 mg/kg. The average concentration of lead (85.2 mg/kg), however, 
exceeds the background value. This is primarily attributed to localized hot spots. If the one 
sample that contained 3,950 mg/kg is removed from the data set, the recalculated average 
concentration of lead at this site (24.9 mg/kg) does not result in HQs in excess of 1.0 for any of 
the receptors. Mercury concentrations at the site ranged from not detected to 0.087 mg/kg, 
with an average concentration of 0.032 mg/kg. The background value for mercury was set at 
less than 0.1 mg/kg. Use of the average concentration in the prediction of risk would not 
produce HQs of greater than 1.0 for organic mercury for any receptor. Selenium concentrations 
ranged from not detected to 2.80 mg/kg and was detected in 65 percent of the soil samples. 
The average concentration (0.16 mg/kg) for the Site is within the range of background 
concentrations and would result in HQs less than 1.0 if used in the prediction of risk. HMX was 
found to have an HQ greater than 1.0 for the deer mouse (all diets). It was detected in 14 out 
of 76 samples collected. If the average concentration is used in the estimation of risk, an HQ of 
less than 1.0 is generated. Pentachlorophenol had an HQ greater than 1.0 for the insectivorous 
deer mouse. It was detected in only one of the eight samples. The average concentration of 
pentachlorophenol (using the full detection limits for the nondetects) would have an HQ less 
than unity for this receptor. Bis(2-ethylhexyl)phthalate was predicted to be hazardous to the 
burrowing owl. It was only detected in 3 of the 17 soil samples collected and analyzed from the 
site. Use of the average on-site bis(2-ethylhexyl)phalate concentration of 0.26 mg/kg 
(Section 8.5.1) results in an HQ slightly greater than 1.0. Because full detection limits were 
used in the calculation of the average, this compound is not expected to occur at ecologically 
hazardous concentrations at the site. Overall, the analytical data indicate that other than one 
hot spot for lead, average concentrations of the COPECs for this site should result in no risk to 
the ecological receptors. 

In the estimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. Table 17 illustrates risk estimates associated with exposure 
of each of the receptors to background concentrations of the metal COPECs. With respect to 
the plant, an HQ greater than one was obtained for arsenic, chromium (total) and selenium. 
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Table 17 
HQs for Ecological Receptors Exposed to Background Concentrations for SWMU 61A 

Constituent of Potential Deer Mouse HQ Deer Mouse HQ Deer Mouse HQ Burrowing Owl 
Ecological Concern Plant HQa (Herbivorous)' (Omnivorous)" (Insectivorous)" HQa 

Inorganic 

Arsenic 5.6E+O 3.9E-1 3.5E+O 6.7E+O 2.8E-3 

Barium 2.6E-1 3.3E-1 1.1E+O 2.0E+O 1.4E-2 

Beryllium 6.5E-2 2.4E-3 4.1E-2 8.0E-2 b ---
Cadmium 1.5E-1 2.1E-2 2.2E-2 2.3E-2 7.3E-4 

Chromium (total) 1.3E+1 2.3E-5 3.9E-5 5.6E-5 4.3E-2 

Lead 2.3E-1 1.3E-2 9.7E-3 6.9E-3 6.7E-2 

Mercury (inorganic) 1.7E-1 5.7E-4 5.7E-4 5.7E-4 1.1 E-2 

Mercury (organic) 1.7E-1 1.3E-1 1.3E-1 1.3E-1 7.1 E-1 

Selenium 5.0E+O 1.0E-1 1.5E-1 2.0E-1 3.3E-2 

Silver 2.5E-1 2.3E-3 1.4E-4 6.0E-4 ---

Hie 2.SE+1 9.9E-1 5.0E+O 9.1E+O 8.8E-1 

"Bold text indicates HQ or HI exceeds unity. 
b ___ designates insufficient toxicity data available for risk estimation purposes. 
"The HI is the sum of individual HQs using the value for organic mercury as a conservative estimate of the HI. 
HI = Hazard index. 
HQ = Hazard quotients. 
SWMU = Solid waste management unit. 
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HOs greater than unity were also obtained for the omnivorous and insectivorous deer mouse 
exposed to arsenic and barium. No HOs greater than 1.0 were reported for the burrowing 
owl from background exposure. Less than 50 percent of the maximum on-site arsenic and 
selenium soil concentrations were associated with background. Greater than 50 percent of the 
maximum on-site barium and total chromium concentration were, however, associated with 
background. Because of the uncertainties associated with exposure and toxicity, it is unlikely 
that barium and chromium, with maximum exposure concentrations largely attributable to 
background, present significant ecological risk. 

Based upon this uncertainty analysis, ecological risks at SWMU 61A 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, 
background risk, and the quality of analytical data. 

V11.3.6 Risk Interpretation 

Ecological risks associated with SWMU 61A Were estimated through a screening assessment 
that incorporated site-specific information when available. Overall ecological risks to plants 
are expected to be low because of the fact that predicted risks associated with arsenic, 
cadmium, chromium, lead, and selenium are based upon calculations using maximum 
detected values. This is also true for deer mice exposed to arsenic, barium, and selenium, 
and for owls exposed to lead and mercury, where average site concentrations are either 
within the range of background concentrations or would not result in HOs greater than 1.0. 
Bis(2-ethylhexly)phthalate was also predicted to be hazardous to the owl. Use of the average 
on-site concentration of this common laboratory contaminate does not result in a prediction of 
risk. The same is true for mice exposed to HMX and pentachlorophenol. Lead was predicted 
to be hazardous to each of the receptors. The maximum exposure concentration of 3,950 
mg/kg appears to be an anomaly or hot spot. When removed from the data set and risk 
recalculated, the average lead concentration at the site does not result in HOs of greater than 
unity. Based upon this final analysis, ecological risks associated with SWMU 61A are expected 
to be low. 

VI 1.3.7 Screening Assessment Scientific/Management Decision Point 

Once potential ecological risks associated with the site have been assessed, a decision is made 
as whether the site should be recommended for NFA or additional data should be collected to 
assess actual ecological risk at the site more thoroughly. With respect to this site, ecological 
risks were predicted to be low. The scientific/management decision is to recommend this site 
for NFA. 
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APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

09/03/98 

Sandia National Laboratories (SNUNM) proposes that a default set of exposure routes and 
associated default parameter values be developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) project sites. This default set of 
exposure scenarios and parameter values would be invoked for risk assessments unless site­
specific information suggested other parameter values. Because many SNUNM solid waste 
management units (SWMU) have similar types of contamination and physical settings, SNUNM 
believes that the risk assessment analyses at these sites can be similar. A default set of 
exposure scenarios and parameter values will facilitate the risk assessments and subsequent 
review. 

The default exposure routes and parameter values suggested are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM proposes that these default exposure 
routes and parameter values be used in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base (KAFB). 
Approximately 157 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites, the biological resources present and proposed land-use 
scenarios for the SNUNM SWMUs. At this time, all SNUNM SWMUs have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based upon a residential land-use scenario. All three land­
use scenarios will be addressed in this document. 

The SNUNM ER project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent Hazard index (HI), 
risk and dose values. The EPA (EPA 1989a) provides a summary of exposure routes that 
could potentially be of significance at a specific waste site. These potential exposure routes 
consist of: 

• Ingestion of contaminated drinking water 
• Ingestion of contaminated soil 
• Ingestion of contaminated fish and shell fish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 
• Dermal contact with chemicals in soil 
• Inhalation of airborne compounds (vapor phase or particulate) 
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• 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 
SNUNMSWMU: 

• Ingestion of contaminated fish and shell fish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

For the residential land-use scenario, we will include ingestion of contaminated fruits and 
vegetables because of the potential for residential gardening. 

Based upon this evaluation, for future risk assessments, the exposure routes that will be 
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway 
in all land use scenarios. However, the potential for dermal exposure to inorganics is not 
considered significant and will not be included. In general, the dermal exposure pathway is 
generally considered to not be significant relative to water ingestion and soil ingestion pathways 
but will be considered for organic components. Because of the lack of toxicological parameter 
values for this pathway, the inclusion of this exposure pathway into risk assessment 
calculations may not be possible and may be part of the uncertainty analysis for a site where 
dermal contact is potentially applicable. 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land use scenarios. The general equations for calculating potential intakes via 
these routes are shown below. The equations are from the Risk Assessment Guidance for 
Superfund (RAGS): Volume 1 (EPA 1989a, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
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Table 1 
Exposure Pathways Considered for Various Land Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated 
water drinking water drinking water 
Ingestion of contaminated soil Inqestion of contaminated soil Inqestion 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) 

_~articulate) 

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 

qround surfaces 
External exposure to penetrating 
radiation from ground surfaces 

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 (Le., hazard quotients/hazard index 
[Hll, excess cancer risk, or radiation total effective dose equivalent [doseD is similar for all 
exposure pathways and is given by: 

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

where 

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

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

The total risk/dose (either cancer risk or HI) is the sum of the risks/doses for all of the site­
specific exposure pathways and contaminants. 

(1 ) 
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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 10.4 to 10.

6
• 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 Residential 
General Exposure Parameters 

Exposure frequency (day/yr) """ """ """ 
Exposure duration (yr) 30,·b 30,·b 30,·0 

Body weight (kg) 70,·0 56,·0 70 adult,·b 

15 child 
Averaging Time (days) 

for carcinogenic compounds 25550' 25550' 25550' 
(= 70 Y x 365 day/yr) 

for noncarcinogenic compounds 10950 10950 10950 
(= ED x 365 day/yr) 

Soil Ingestion Pathway 

Ingestion rate 100 mg/dal 6.24 g/yrd 
114 mg-yr/kg-day 

Inhalation Pathway 

Inhalation rate (m3/yr) 5000,·b 146
d 5475"b,d 

Volatilization factor (m
3
/kg) chemical specific chemical specific chemical specific 

Particulate emission factor (m
3
/kg) 1.32E9' 1.32E9' 1.32E9' 

Water Ingestion Pathway 

Ingestion rate (Uday) 2,·b 2,·b 2,·b 

Food InQestion Pathway 

Ingestion rate (kglyr) NA NA 138b.d 

Fraction ingested NA NA 0.25M 

Dermal Pathway 

Surface area in water (m
2

) 2b .• 2b .• 2b
." 

Surface area in soil (m
2

) O.53b
•
e O.53b

." 0.53b
•
e 

Permeability coefficient chemical specific chemical specific chemical specific 

"""The exposure frequencies for the land use scenarios are often integrated into the overall contact rate 
for specific exposure pathways. When not included, the exposure frequency for the industrial land use 

. scenario is 8 hr/day for 250 daylyr; for the recreational land use, a value of 2 hr/wk for 52 wk/yr is used 
. (EPA 1989b); for a residential land use, a" contact rates are given per day for 350 day/yr. 
'RAGS, Vol 1, Part B (EPA 1991). 

bExposure Factors Handbook (EPA 1989b) 

cEPA Region VI guidance. 

dFor radionuclides, RESRAD (ANL 1993) is used for human health risk calculations; default parameters 
are consistent with RESRAD guidance. 
"Dermal Exposure Assessment (EPA 1992). 

, 

AU4-98IWP/SNL:RS4400-8.DOC 52 301462.185.06 09/03/98 2:12 PM 



RISK SCREENING ASSESSMENT FOR SWMU 61A 09/03/98 

U.S. Department of Energy (DOE), 1996. "Environmental Assessment of the Environmental 
Restoration Project at Sandia National Laboratories/New Mexico," U.S. Department of Energy, 
Kirtland Area Office. 

U.S. Environmental Protection Agency (EPA), 1989a. "Risk Assessment Guidance for 
Superfund, Volume I: Human Health Evaluation Manual," EPAl540-1089/002, 
U.S. Environmental Protection Agency, Office of Emergency and Remedial Response, 
Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1989b. Exposure Factors Handbook, 
EPAl600/8-89/043, U.S. Environmental Protection Agency, Office of Health and Environmental 
Assessment, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1991. "Risk Assessment Guidance for 
Superfund, Volume I: Human Health Evaluation Manual (Part B)," EPAl540/R-921003, 
U.S. Environmental Protection Agency, Office of Emergency and Remedial Response, 
Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1992. "Dermal Exposure Assessment: Principles 
and Applications," EPAl600/8-91/011 B, Office of Research and Development, 
Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1996. "Soil Screening Guidance: Technical 
Background Document," EPAl540/1295/128, Office of Solid Waste and Emergency Response, 
Washington, D.C. 

AU4·981WP/SNL:RS4400-8.DOC 53 301462.185.06 09/03198 2:12 PM 


	University of New Mexico
	UNM Digital Repository
	1-1-2000

	Statement of Basis Approval of No Further Action Volume 25 of 30 January 2000, Solid Waste Management Unit 61A, Operable Unit 1334, Round 11
	Sandia National Laboratories/NM
	Recommended Citation


	NFA

	8.0
	References

	Annex 8-A
	Annex 8-B

	Annex 8-C

	Annex 8-D



