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3.0 SOLID WASTE MANAGEMENT UNIT 81C: FORMER BURIAL LOCATION 

3.1 Summary 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a risk-based no further action 
(NFA) decision for Solid Waste Management Unit (SWMU) 81 C, Former Burial Location, 
Operable Unit (OU) 1333. SWMU 81 C lies in a depression on the south side of the sled track 
(SWMU 81A) at the New Aerial Cable Facility (Figure 3.1-1). The actual boundary of 
SWMU 81 C extends further to the east than was originally believed. In addition, based on a 
request from NMED, two areas north of the sled track were also investigated. Debris from 
testing activities at SWMU 81A was deposited and partially buried in and around a very steep 
arroyo at the site since testing began around 1970. Most of this debris was removed in 1987 or 
1988. Following this removal action, spent material was no longer disposed of at SWMU 81 C. 
This NFA addresses possible releases from the buried debris. Review and analysis of all 
relevant data for SWMU 81C indicate that concentrations of constituents of concern (COC) at 
this site are below applicable risk assessment action levels. Thus, SWMU 81 C 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 uses as set forth by Criterion 5, which states, "The 
SWMUlAOC [area of concern] has been characterized or remediated in accordance with current 
applicable state or federal regulations, and the available data indicate that contaminants pose 
an acceptable level of risk under current and projected future land use" (NMED March 1998). 

3.2 Description and Operational History 

Section 3.2 describes SWMU 81 C and discusses its operational history. 

3.2.1 Site Description 

SWMU 81 C is a subunit of SWMU 81, identified as the New Aerial Cable Facility on the 
Resource Conservation and Recovery Act (RCRA) Hazardous and Solid Waste Amendments 
(HSWA) permit. SWMU 81C is located on U.S. Air Force (USAF) land withdrawn from the 
Bureau of Land Management (BLM) and permitted to the U.S. Department of Energy (DOE). 
The site is located on a western sloping hillside on the east side of the Sol se Mete Canyon at 
an elevation of approximately 6,450 feet above sea level. The Sol se Mete Canyon drains to 
the north into the Lurance Canyon, which in turn drains to the west into the Arroyo del Coyote. 
Coyote Springs Road follows the drainage of the Lurance Canyon and is the main access to the 
service road in the Sol se Mete Canyon (Figure 3.2.1-1). SWMU 81C is an inactive subunit in 
an east-west trending shallow former watercourse located south of the active sled track 
(SWMU 81A) (Figure 3.2.1-2 and Figure 3.2.1-3). In addition to the historical boundary of the 
former burial location, two areas north of the sled track were also investigated with SWMU 81 C, 
as requested by NMED. 

Testing activities at the New Aerial Cable Facility included gravitational accelerated (drop) tests 
and rocket sled pull-down tests. The rocket pull-down technique uses rocket sleds to accelerate 
towing cables attached to the test items. The test items are released from the overhead cable 
as the rockets are ignited and directed toward a target located on the canyon floor. 
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Historical published information regarding the hydrogeology of the Sol se Mete and the lurance 
Canyons was summarized in the "RCRA Facility Investigation (RFI) Work Plan for Operable 
Unit 1333, Canyons Test Area" (SNUNM September 1995). Since that time, additional bedrock 
wells and alluvial piezometers have been installed in the lurance Canyon, and data collected 
from the new wells have supported the hydrologic model of semiconfined to confined 
groundwater conditions. 

A groundwater monitoring well nest was installed in November and December 1997 
approximately 4,350 feet north of SWMU 81C (Figure 3.2.1-1). The groundwater wells were 
installed in conformance with the documents of understanding between SNUNM and the NMED 
OB (SNUNM July 1997, SNUNM September 1997). The monitoring well nest is comprised of a 
shallow underflow piezometer (CYN-MW2S) and a deep groundwater well (CYN-MW1 D). The 
subsurface geology at the nest location is characterized by approximately 25 feet of alluvial 
sand, silt, and gravel, unconformably overlying the fractured Manzanita Gneiss. No water was 
encountered while drilling activities were conducted in the alluvium, and no water has been 
recorded at CYN-M2S since its installation. Groundwater was first encountered in CYN-MW1 D 
at a depth of 372 feet bgs and the static level rose to 320 feet bgs. This indicates semiconfined 
to confined groundwater conditions similar to those encountered in the Burn Site Production 
Well. 

In summary, based upon data from the nearby lurance Canyon wells, the groundwater beneath 
the floor of the Sol se Mete Canyon occurs under semiconfined to confined conditions in 
fractured metamorphic rock. 

For a detailed discussion regarding the local setting at SWMU 81C, refer to the RFI Work Plan 
for OU 1333 (SNUNM September 1995). This discussion includes details on the history of the 
other subunits of SWMU 81 as well as conceptual models and proposed sampling plans. 

3.2.2 Operational History 

SWMU 81, identified as the New Aerial Cable Site/Burial SiteiDumplTest Area in the HSWA 
Module, is located on USAF land withdrawn from the BlM and permitted to the DOE (SNUNM 
July 1994a). SWMU 81 consists of six subunits (SWMU 81A: New Aerial Cable Site: Catcher 
BoX/Sled Track; SWMU 81B: New Aerial Cable Site: Impact Pad; SWMU 81C: New Aerial 
Cable Site: Former Burial location; SWMU 81 D: New Aerial Cable Site: Northern Cable Area; 
SWMU 81 E: New Aerial Cable Site: Gun Impact Area; and SWMU 81 F: New Aerial Cable 
Site: Scrap Yard) (Refer to Figure 3.1-1). Construction of the New Aerial Cable Site began in 
1970 in response to the need to upgrade the aerial cable facilities that existed at the Old Aerial 
Cable Site (SWMU 82) (SNUNM September 1995). The new aerial cable facilities provide 
impact testing on weapons and other test units that could be subject to detonation (SNUNM, 
September 1995). The initial construction activity at SWMU 81 was at the southern cable area 
and included the placement of the aerial cable anchors on the ridge crests east and west of the 
Sol se Mete Canyon. 

Comprehensive information on the material buried at SWMU 81C is not available. Interview 
records state that solid debris such as cables, wire, and insulation material from past tests could 
be present in the buried portion of the natural water course (Martz September 1985, November 

.- 1985). Additional debris includes wood, sandbags, weapons casings, camera stands, mirrors, 
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and high explosive (HE) residue. Interviews state that it was a common practice to push 
vegetation and soil into nearby arroyos when clearing areas for testing. Wire, cable, and metal 
debris were observed protruding from the graded surface overlying the buried watercourse. 

Specific wastes and volumes of waste disposed of at SWMU 81 C are unknown, but all wastes 
disposed of at the site were reportedly buried (EPA April 1987). Materials disposed of at the 
site included old rockets (some possibly containing unburned propellant), sleds (essentially a 
metal frame to hold the rocket motors), cables, scrap metal, and wood. The RCRA Facility 
Assessment (RFA) also reported that liquid and solid chemicals were supposedly contained in 
drums before burial, although these materials have since been removed. Drums of other waste 
materials were placed directly on the soil in the channel and were buried under a soil cap of 
unknown thickness (EPA April 1987). 

3.3 Land Use 

This section discusses the current and future land use for SWMU 81C. 

3.3.1 Current Land Use 

SWMU 81 C is located within the boundaries of Kirtland Air Force Base (KAFB) (refer to 
Figure 3.1-1) within the active industrial New Aerial Cable Facility. 

3.3.2 Future/Proposed Land Use 

The projected land use for SWMU 81 C is recreational (DOE et al. October 1995). 

3.4 Investigatory Activities 

SWMU 81 C has been investigated in a series of four investigations. This section discusses the 
SWMU 81 C investigatory activities. 

3.4.1 Summary 

SWMU 81C was originally investigated under the DOE Comprehensive Environmental 
Assessment and Response Program (CEARP) in the mid-1980s (Investigation #1) in 
conformance with the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA). In 1993 preliminary investigations were conducted that included background 
information reviews, interviews, field surveys, and scoping sampling (Investigation #2). In 1998 
a passive soil vapor survey (SVS) and geophysical surveys were conducted to help define the 
scope of a proposed voluntary corrective measure (VCM) (Investigation #3). Also in 1998, a 
VCM was conducted to remove remaining buried debris (Investigation #4). 

ALJ5·99IWPISNL:r45O().3.doc 3-12 301462.225.03 05118199 3:49 PM 



3.4.2 Investigation #1-CEARP 

3.4.2.1 Nonsampling Data Col/ection 

SWMU 81 was evaluated during investigations conducted under the CEARP (DOE September 
1987) and the RFA (EPA April 1987). The CEARP Phase I report states that debris from testing 
operations was deposited and partially buried in the arroyo on the south side of the sled track 
(SWMU 81C). Materials included old rockets (some possibly containing unburned propellant), 
sleds, cables, scrap metal, and wood. 

The RFA report noted that information pertaining to construction, specific wastes, and volumes 
of waste disposed of at SWMU 81 C is not available, but all wastes disposed of at the site were 
reportedly buried (EPA April 1987). During the visual site inspection, no wastes were observed 
on the ground surface. No records regarding waste disposal at this site were found during the 
RFA and CEARP investigations. 

3.4.2.2 Sampling Data Col/ection 

No sampling activities were conducted at SWMU 81C as part of the CEARP or RFA. 

3.4.2.3 Data Gaps 

- The calculated Hazard Ranking System (HRS) and Modified HRS migration scores were zero 
(no surface-water or groundwater use within 3 miles). 

3.4.2.4 Results and Conclusions 

The CERCLA finding under the CEARP was uncertain for RCRA-regulated hazardous waste. 

3.4.3 Investigation #2-SNUNM ER Preliminary Investigations (SNUNM ER) 

3.4.3.1 SNUNM ER Nonsampling Data Col/ection 

This section describes the nonsampling data collected at SWMU 81 C. 

3.4.3.1.1 Background Review 

A background review was conducted in order to gain available and relevant information 
regarding SWMU 81 C. Background information sources included interviews with SNUNM staff 
and contractors familiar with the site's operational history and reviews 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 3.4.3-1 lists the information 

- sources that were used to assist in evaluating SWMU 81C. 
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3.4.3.1.2 UXOIHE Survey 

In December 1993, KAFB Explosive Ordnance Disposal personnel conducted a visual survey 
for the presence of unexploded ordnance (UXO) on the ground surface at SWMU 81. The live 
ordnance found and removed in June 1994 included two experimental flares near the sled track. 
Ordnance debris at the site included several hundred spent rocket motors and rocket parts. 
These spent rocket motors have since been removed from the site. 

Table 3.4.3-1 
Summary of Background Information Review for SWMU 81C 

Information Source Reference 
Technical test reports and proiect log books 
Site inspections (field notes, aerial photograph 
review, site photographs, radiological, UXOIHE, 
biological, and cultural resource surveys) 

Employee interviews, 3 interviews with 2 facility 
personnel (current and retired) 

DOE = U.S. Department of Energy. 
= High explosive(s). 

Bickel September 1980 
SNUNM April 1985 
SNUNM August 1994 
Sullivan August 1994 
DOE March 1996 
Martz September 1985 
Martz November 1985 
Palmieri May 1992 

HE 
SNUNM 
SWMU 
UXO 

= Sandia National LaboratorieslNew Mexico. 
= Solid Waste Management Unit. 
= Unexploded ordnance. 

3.4.3.1.3 Radiological Survey(s) 

SNUNM Radiation Protection Office (RPO) has historically performed surveys after impact tests 
were conducted at SWMU 81 and has found no radioactive material. In April and May 1993, 
SNUNM RPO performed a radiation survey of the service road that passes through SWMU 81. 
The survey consisted of driving the road, performing periodic contamination surveys of the 
vehicles, and collecting air samples from behind the vehicle. No contamination was detected in 
the dust kicked up by the vehicle. 

SNUNM RPO conducted a surface gamma radiation survey in January 1994 that included a 
survey of debris and shrapnel at the site. No anomalies were found in the impact area and no 
contamination was detected on the debris. One metal fragment, high in natural thorium series, 
was found buried 2 to 3 inches deep. The metal was of unknown origin. The metal fragment 
was removed for analysis, effectively decontaminating the area. 

In March 1994, RUST Geotech Inc. conducted a surface gamma radiation survey of SWMU 81. 
The background gamma exposure rates ranged from 9 to 13 microroentgens per hour (IJRlhr). 
Four areas of gamma activity greater than 30 percent above natural background levels were 
identified. All four anomalies were attributed to outcrops of bedrock. The outcrops exhibited no 
visible evidence of depleted uranium (DU). The elevated readings are consistent with outcrops 
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of similar appearance found on other SWMUs and appear to be a natural characteristic of the 
_ rock and soil in the area. 

Based upon the historical use of DU at SWMU 81, the site had been classified as a radioactive 
material management area (RMMA). However, based upon the results of the radiological 
surveys, described above, the site was removed from RMMA status in April 1998 (Vigil April 
1998). 

3.4.3.1.4 Cultural-Resources Survey 

A cultural-resources survey of SWMU 81 was conducted. No cultural resources were found 
during this survey (DOE March 1996). 

3.4.3.1.5 Sensitive-Species Survey 

A sensitive-species survey and biological field investigation of SWMU 81 and surrounding 
support facilities was conducted in September and October 1991. No threatened, endangered, 
or sensitive species of plants were found at SWMU 81 (Sullivan August 1994). 

3.4.3.2 Sampling Data Collection 

In July 1995, SWMU 81C was investigated as part of a sitewide scoping sampling program. 
- The purpose of this effort was to obtain preliminary analytical data to support the ER Project site 

ranking and prioritization. Two sampling locations were selected within the boundary of 

-

SWMU 81 C. A surface (0 to 6 inches) and a subsurface (6 inches to 1.5 foot) sample were 
collected at each location. The SNUNM ER Chemistry Laboratory (ERCL) analyzed the four 
environmental samples for RCRA metals (plus beryllium) using modified EPA Method 6010 
(EPA November 1986) and HE using high performance liquid chromatography (HPLC). 

3.4.3.3 Data Gaps 

Information gathered from process knowledge, from reviewing historical site files, and from 
personal interviews aided in identifying the most likely COCs at SWMU 81 C and in 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. 

3.4.3.4 Results and Conclusions 

Only barium, chromium, and lead were detected in the soil samples. Three of the four barium 
concentrations were below the background limit of 246 milligrams (mg)/kilogram (kg). 
Chromium was detected in three of the four samples. Two of the concentrations were 
estimated; one was above the background concentration limit of 18.8 mg/kg at a concentration 
of 20 J mg/kg. Lead concentrations were all estimated and ranged between 15 J and 50 J 
mg/kg, with three of the four exceeding the background concentration limit of 18.9 mg/kg. 
Arsenic, cadmium, mercury, selenium, and silver were not detected; however, the method 

AU5-99JWP/SNL:r45()().3.doc 3-15 301462.225.0305118199 3:49 PM 

• 



detection limits (MOL) ranged from 0.2 to 50 mglkg (for mercury and for arsenic and selenium, 
respectively). No HE compounds were detected in any of the soil samples at MOLs ranging 
from 150 to 750 micrograms (~g)lkg. No duplicate samples were analyzed. 

3.4.4 Investigation #3-Preliminary Scoping and Assessment for VCM 

3.4.4.1 Scoping and Assessment Nonsampling Data Collection 

Geophysical Survey(s) 

In March 1998, electromagnetic (EM) surface geophysical surveys were conducted over 
SWMU 81 C (Figure 3.4.4-1 Grid C) and two other small areas on the riorth side of the sled track 
(Figure 3.4.4-1 Grids A and 8). After the initial processing of the data, additional qualitative 
surveys were conducted in April 1998 to evaluate the anomalies observed in relation to 
observable features at the surface. The surveys were designed to detect and delineate buried 
metallic material disposed of at the site. Figure 3.4.4-1 shows the location of the survey grids. 
A transit and tape were used to establish all survey grids in the field. The grids consisted of 
parallel northeast-southwest traverses separated by 5 feet and were marked in the field with 
survey stakes and plastic stemmed pin flags. The detection depth for significant buried metal 
(e.g., a single 55-gallon drum) was approximately 10 feet bgs. 

Grid A was located on the north side of the sled track in an area where fill material was placed 
in a depression to allow placement of a concrete storage pad and completion of an access road 
from the north to this location. The grid was approximately 40 feet wide by 85 feet long and was 
centered over the concrete pad. 

Grid 8 was also located on the north side of sled track in an area where fill material was placed 
in a drainage ravine, creating a level area that was probably used for the staging of equipment 
and area access. The grid was approximately 50 feet wide by 60 feet long and was centered 
over the level area. 

Two sampling grids were established for Grid C (SWMU 81 C) because of a change in 
topography at the head of a channel in the center of the survey area. The western grid was 
approximately 25 feet wide by 120 feet long and was centered over the historic former burial 
area at the base of a ravine. The eastern grid was approximately 20 feet wide by 145 feet long 
and was centered over the area topographically above and directly east of the former burial 
area. 

Prior to conducting the geophysical surveys, the site was cleared of all surface metal that could 
be removed without significant digging. A small front-end loader was used to remove large steel 
cables and heavy pieces of scrap steel. Vegetation was also cleared from the survey grids so 
that each traverse could be walked accurately and consistently. 

A Geonics EM-61 high precision metal locator was used to perform the EM surveys. At the 
base of the channel in Grid C, which was inaccessible to the EM survey instrumentation, 
surveys were conducted with qualitative instruments, including a Schonstedt magnetic locator 
and a Garrett CXIt metal detector. EM-61 data were acquired every 0.65 foot along the parallel 
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traverses. The data acquisition on each traverse started on a common baseline and extended 
as far north or south as practical depending upon the terrain. This left one side of each survey 
with a "ragged" edge. 

The EM-61 data were recorded on a data logger and transferred to a personal computer for 
processing. The DAT 61 program (Geonics Ltd.) was used for data reduction and the Geosoft 
Mapping and Processing System (Geosoft Inc.) was used for data presentation. 

Figure 3.4.4-2 shows the results from the survey over Grid A. Most of the observed response 
can be attributed to fixtures in a concrete pad or metallic debris uncovered just beneath the 
ground surface. Only one feature (identified as "?" on Figure 3.4.4-2) of any significant 
magnitude (>100 mV) that was not explained by a surface source was observed. This feature is 
small in aerial extent and most likely generated by innocuous debris similar to other debris 
found at the site. During the VCM a small piece of metal debris was removed from this location. 

Figure 3.4.4-3 shows the results from the survey over Grid B. All of the observed response can 
be attributed to surface objects in the area and no buried subsurface metallic material is 
suspected in this area. 

Figure 3.4.4-4 shows the results from the survey of Grid C. Figure 3.4.4-4 shows both the 
EM-61 main channel data (all metal) and the EM-61 difference channel data (major 
concentrations of metal). Both data sets reveal considerable buried material in both the eastern 
and western portion of the survey area. Within the survey area, a few spent rocket motors and 
used cables were visible at the surface or partially buried. 

The surveys conducted using the qualitative instruments were successful in closing the 
boundaries of the buried metal in the middle of the survey grids. The approximate extent of 
some of the buried material is indicated by dashed lines on Figure 3.4.4-4. The eastern extent 
of the buried material was estimated to be at least 50 feet upslope from the eastern boundary of 
the survey grid; numerous metallic objects such as cables and spent rocket motors were visible 
at the surface in this area. 

3.4.4.2 Scoping and Assessment Sampling Data Collection 

Soil Organic Vaoor Survey 

A passive soil organic vapor survey was conducted at the site in February and March 1998 to 
evaluate the potential for organic contamination in the subsurface. The survey was performed 
over the same area as the surface geophysical surveys, although the SVS was conducted first. 
Samplers consisted of a cord-like hydrophobic fabric approximately 4 feet long that contained 
four 40 x 3 millimeters GORE-SORBER Passive Sorbent packets. Each packet contains 40 
milligrams (mg) of a granular adsorbent material. On March 5 and 6, 1998, the samplers were 
installed into holes approximately 36 inches deep by 1.5 inches wide that were made with a 
small hammer drill or soil coring tool. Forty-six samplers including two duplicates were installed 
as shown in Figure 3.4.4-5. Sample locations were measured off grids (A, B, and C) along 
parallel traverse lines spaced 10 feet apart. Sample locations were no closer than 20 feet from 
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the next adjacent point. Two of the 46 locations were background locations south of the Grid C 
(SWMU 81 C) location and are not shown on Figure 3.4.4-5. 

On March 20 and 21, 1998, the samplers were removed from the ground and shipped to 
W. L. Gore & Associates for analytical processing. All samples, including quality assurance 
(QA)/quality control (QC) Irip and melhod blanks, were analyzed by thermal desorption-gas 
chromatograph/mass spectrometer for volatile organic compounds (VOCs). semivolatile organic 
compounds (SVOCs), and HE compounds according to EPA methods modified for vapor 
analysis (Melhod 8260Al8270S [EPA November 1986]). All results are in units of micrograms 
(per sorber) of vapor for all compounds. Annex 3-A includes analytical results for all sample 
locations and blanks. 

The objective of the soil gas survey was to determine whether gross organic compound 
contamination was present in the subsurface. Although a few compounds were detected at very 
low ion counts by the survey in these areas, gross organic compound contamination was not 
detected by the survey. Extremely low levels of organic vapor were detected at a few discrete 
locations. The majority of the detections were in Grid C, which was excavated as part of the 
SWMU 81 C VCM. 

3.4.4.3 Scoping and Assessment Data Gaps 

Analytical data derived from the passive SVS were not sufficient to characterize the nature and 
extent of potential releases of COCs at SWMU 81 C. 

3.4.4.4 Scoping and Assessment Results and Conclusions 

Passive soil vapor sampling and a geophysical survey were sufficient to identify areas of 
concern at SWMU 81 C and to eliminate the two areas north of the sled track (Grids A and B) 
from further concern but were not sufficient to characterize wastes. Therefore, further 
investigations were needed to provide complete characterization of possible RCRA wastes. 

3.4.5 Investigation #4-SNUNM ER VCM and Confirmatory Sampling 

3.4.5. 1 VCM Activities 

Selween August 17 and October 10,1998, SNUNM ER performed VCM activilies al 
SWMU ale in accordance with the rationale and procedures described in the VCM plan 
(SNUNM August 1998). These activities consisted of excavation and physical segregation of 
debris from the two distinct areas comprising the 0. 1 ~acre former burial location on the 
south side of the sled track plus approximately 0.4 acre east and west of the site boundary 
(Figure 3.4.5,1). The work plan called for the removal of the upper 4 feet of soil, but during the 
excavation process the plan was modified because the debris was buried to depths of up to 
121eet bgs. Site personnel in effect "chased" debris piles to sufficient depth to remove all 
visible traces of debris at discreet locations. Debris uncovered and removed at SWMU 81C can 
be grouped into three major categories: 1) rocket motors, 2) steel cable, and 3) miscellaneous 
metal (both aluminum and ferrous) (Figure 3.4.5-2 and Figure 3.4.5-3). 
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SWMU 81 C was divided into functional lower (Figure 3.4.5-4) and upper (Figure 3.4.5-5) 
sections because of a natural break in slope. Excavation activities began in the lower section 
and after the debris from the lower section had been removed, excavation proceeded to the 
upper section. The upper area proved to be more heavily debris-laden than the lower area. 
The actual excavation of the soil and debris was accomplished using a track hoe for digging, a 
front-end loader and dump truck to move the excavated soil, and a crew of technicians to 
segregate the materials. The bucket of the track hoe held approximately 1 cubic yard of 
material. After each bucket of material was deposited on the ground site personnel separated 
the rocket motors from the rest of the debris. The excavated soil was placed in a dump truck 
and moved to a nearby staging area. After a significant pile of rocket motors and metal debris 
had accumulated, the technicians loaded the rocket motors and debris into the front-end loader 
for transport to a staging area. At discrete intervals during the excavation process, a hand-held 
metal detector was used to survey the excavation to help pinpoint remaining pockets of debris. 

Debris and soil from the lower section were initially staged in an area south of the excavation 
then later the debris was transported to a central staging area. The soil pile generated from the 
lower section has a volume of approximately 100 cubic yards of soil. Approximately 150 rocket 
motors were unearthed in the lower section. Soil excavated from the upper section was staged 
in an area just south of the eastern end of the sled track (SWMU 81A). The soil pile generated 
from the upper section has a volume of approximately 600 cubic yards. Rocket motors and 
metal debris from the upper section were moved down the hill to a large staging area in the 
northern portion of the Sol Se Mete Canyon near SWMU 81 B (Figure 3.4.5-6). Approximately 
600 rocket motors, 5 tons of steel cable, and 1 ton of metal debris were excavated from the 
upper section of SWMU 81 C. 

After completion of the excavation, rocket motors and associated metal debris from the lower 
section were moved down the hill and combined with debris from the upper section for 
subsequent recycling. 

Following completion of the VCM and receipt of analytical results the excavated soil from the 
upper section was returned to the excavation. The replacement of this soil was necessary to 
provide access for fire fighting equipment during current testing activities at the SWMU 81A 
(Catcher BoX/Sled Track). 

3.4.5.2 VCM Nonsampling Data Collection 

Nonsampling data obtained during the VCM consisted of periodic monitoring of the excavations 
with a photoionization detector during the excavation process, screening data from a hand-held 
metal detector, and a second geophysical survey to pinpoint remaining buried debris and to 
verify remediation goals. This second geophysical survey was conducted on October 1, 1998 in 
both the upper and lower sections of SWMU 81C. Figures 3.4.5-7 and 3.4.5-8 depict results. 
After this survey was completed, excavations were performed to extricate the remaining debris 
and a Garrett CX)) metal detector was used to verify removal of the remaining metal debris. 

3.4.5.3 VCM Confirmatory Sampling 

SNUNM conducted confirmatory soil sampling at SWMU 81C in September 1998 on the lower 
section and October 1998 on the upper section to determine whether potential COCs were 
present at levels exceeding background limits at the site and/or at levels sufficient to pose a risk 
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to human health or the environment. All sampling activities were performed in accordance with 
the rationale and procedures described in the RFI work plan for OU 1333 (SNUNM September 
1995) and the VCM plan (SNUNM August 1998). SNUNM chain-of-custody and sample 
documentation procedures were followed for all samples that were collected. 

After all the debris had been removed, confirmatory soil sampling was performed at both the 
upper and lower sections of SWMU 81 C. A total of 39 soil samples and five duplicate samples 
were collected from approximately three feet below the bottom of the excavation areas 
(Figure 3.4.5-9). A three-foot sampling depth was chosen so that the samples were collected 
from the native soil that was not disturbed by excavation. All soil samples collected in 
September and October 1998 were analyzed off site for VOCs, SVOCs, metals, HE, and gross 
alpha and gross beta activity. General Engineering Laboratories of Charleston, South Carolina, 
analyzed the samples for VOCs using EPA Method 8260 (EPA November 1986), SVOCs using 
EPA Methods 8270 (EPA November 1986), RCRA metals plus beryllium using EPA Method 
6010/7000 (EPA November 1986), HE using EPA Method 8330 (EPA November 1986), and 
gross alpha and gross beta using EPA Method 900.0 (EPA November 1986). In addition, 
SNUNM Department 7713 Radiation Protection Sample Diagnostics [RPSD] Laboratory) also 
used gamma spectroscopy to analyze the samples on site for radionuclides. 

3.4.5.3.1 VCM Data Gaps 

Analytical data from confirmatory sampling are sufficient to characterize the nature and extent of 
historical releases of COCs at the site. There are no further data gaps regarding 
characterization of SWMU 81C. 

3.4.5.3.2 VCM Confirmatory Sampling Results and Conclusions 

In September and October 1998 soil samples from the bottom of the excavations were collected 
from 39 locations at SWMU 81 C in conformance with the RFI Work Plan (SNUNM September 
1995) and the VCM Plan (SNUNM August 1998) as reviewed by NMED. 

Tables 3.4.5-1,3.4.5-2,3.4.5-4,3.4.5-6,3.4.5-8, and 3.4.5-9 summarize the metals, VOC, 
SVOC, HE, and radionuclide (i.e., gamma spectroscopy, gross alpha, and gross beta) analytical 
results for all of the confirmatory soil samples collected at SWMU 81C. Annex 3-8 contains 
complete results for the gamma spectroscopy analyses. Tables 3.4.5-3, 3.4.5-5, and 3.4.5-7 
summarize the analytical method detection limits for the target analyte list for VOCs, SVOCs, 
and HE compounds, respectively. Samples were labeled sequentially from 01 through 54, 
sample numbers 26 through 40 were collected from the soil piles for the purposes of 
characterizing the excavated soil for disposal and are not included in the data tables for the 
confirmatory sampling. Section 3.4.5.2 presents data from the soil pile sampling. 

Sample numbers are coded to identify specific information regarding the samples. For example, 
for CY81 C-GR-001-SS, CY81 C designates a sample collected from SWMU 81 C in the Canyons 
Test Area of SNUNM. GR indicates that a grab sample was collected from Location 001, and 
SS designates a soil sample. The remainder of this section describes the results of 
confirmatory sampling at SWMU 81 C. 
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> Table 3.4.5-1 

I Summary of SWMU 81 C Confirmatory Soil Sampling Metals Analytical Results, September-october 1998 

z 
r-

~ 
8 
'" b 
8 

~ ... ; 
8 

Sample Attributes 

Record Sample 
Number

b 
ER Sample 10 Oepth (It) 

600788 CY81C-GR·001-SS <Hl.5 

600788 CY81 C·GR-002·SS <Hl.5 

600788 CY81C-GR-003-SS <Hl.5 

600788 CY81C-GR-004-SS <Hl.5 

600788 CY81 C-GR·005-SS <Hl.5 

600788 CY81C-GR-006·SS <Hl.5 

600788 CY81 C-GR-007-SS <Hl.5 

600788 CY81 C-GR-008-SS <Hl.5 

600788 CY81C-GR-009-SS <Hl.5 

600788 CY81 C-GR·Ol O-SS <Hl.5 

600788 CY81C-GR-Ol0-0P <Hl.5 

600788 CY81C-GR-Oll-SS <Hl.5 

600788 CY81C-GR-012-SS <Hl.5 

600788 CY81C-GR-013-SS <Hl.5 

600788 CY81 C-GR-014-SS <Hl.5 

600788 CY81C-GR-015-SS <Hl.5 

600788 CY81 C-GR-Ol6-SS <Hl.5 

600788 CY81 C-GR-017-SS <Hl.5 

600788 CY81C-GR-018-SS <Hl.5 

600788 CY81 C-GR-018-0P <Hl.5 

600788 CY81 C-GR-019-SS <Hl.5 

600788 CY81C-GR-020-SS <Hl.5 

600788 CY81 C-GR-021-SS <Hl.5 

Background Soil Concentration-Canyon 
Area" 

Quality Assurance/Quality Control Samples 
(all in Ilg/l) 
600788 CY81C-GR-ool-EB I 0-0.5 

~ Refer to footnotes at end of table. 

~ 
~ .., 
;:: 

Arsenic Barium Beryllium 

13.5 192 0.753 

4.50 365 0.558 

3.94 331 0.421 J 

5.45 194 0.578 

5.54 269 0.723 

4.21 487 0.565 

9.27 347 0.435 J 

4.4 496 0.568 

4.51 228 0.636 

6.89 221 0.567 

7.53 235 0.604 

4.82 449 0.465 J 

4.33 200 0.571 

4.61 294 0.467 J 

4.07 229 0.550 

4.5 245 0.564 

4.84 257 0.688 

4.73 253 0.633 

5.56 259 0.634 

5.14 256 0.602 

3.53 150 0.484 J 

4.56 196 0.67 

4.69 321 0.553 

9.8 246 0.75 

NO (0.00451) 0.00297 J NO (0.00026) 

Metals (EPA Method 6010'){mg/kg) 

Cadmium Chromium Lead Mercury Selenium 

0.681 20.4 46.7 0.00521 J 1.15 

0.179 J 14.9 14.0 NO (0.00225) 0.B7 

0.273J 12.7 8.0 0.00435 J 0.524 

1.67 37.7 176 0.0549 1.16 

0.153 J 15.4 14.1 0.0204J 1.30 

0.115 J 14.9 8.28 NO (0.00225) 0.734 

NO (0.019) 15.1 12.8 0.0153J 0.745 

0.202 J 14.1 13.1 0.010J 0.423J 

0.119 J 13.7 14.2 0.00689 J 0.614 

0.15 J 14.3 10.2 0.0282 J 0.422 J 

0.162 J 14.0 14.1 0.0141 J 0.992 

0.425 J 16.0 9.n 0.00511 J 0.587 

0.852 15.9 50.1 0.00894 J NO (0.135) 

0.185 J 13.1 12.7 NO (0.00225) 0.45J 

0.517 J 14.8 14.9 0.00729J 0.671 

0.562 17.2 19.4 0.0107 J 0.386J 

0.225 J 14.1 17.9 0.0173J 0.801 

0.379J 22.5 14.9 0.0170J 0.661 

0.263 J 14.3 19.7 0.0145 J 0.546J 

0.971 14.5 19.5 0.0132J O.435J 

0.224 J 11.2 11.3 0.0336 NO (0.135) 

0.450J 13.7 14.7 0.0746 0.341 J 

0.502 J 12.7 12.7 0.0842 0.3OOJ 

0.64 18.8 18.9 0.055 3.0 

NO (0.00044) 0.000745J NO (0.00159) NO (0.000035) NO (0.00271) 

Silver 

0.104 J 

NO (0.031) 

NO (0.031) 

0.0849 J 

NO (0.031) 

NO (0.031) 

0.240J 

0.191 J 

0.190J 

0.171 J 

0.148 J 

0.180 J 

0.178J 

0.232 J 

0.181 J 

0.171 J 

0.193 J 

0.518J 

0.305J 

NO (0.031) 

NO (0.031) 

NO (0.031) 

NO (0.031) 

<0.50 

NO (0.00073) 



Tables 3.4.5-1 (Concluded) 
Summary of SWMU 81C Confirmatory Soil Sampling Metals Analytical Results, September-Gctober 1998 

Sample Attributes Metals (EPA Method 6010
8

)(mglkg) 

Record Sample 
Number

b 
ERSample ID Depth (ft) Arsenic Barium Beryllium Cadmium 

600789 CY81C-GR·022·SS 0-0.5 8.47 282 1.07 0.359 J 
600789 CY81C-GR-023-SS 0-0.5 5.83 279 0.705 0.314 J 
600789 CY81C-GR-023-DU 0-0.5 6.14 312 0.670 J 0.312 J 
600789 CY81 C-GR-024-SS 0-0.5 6.41 189 0.83 0.200 J 
600789 CY81C-GR-025-SS 0-0.5 6.59 195 0.871 0.225 J 
600789 CY81C-GR-025-DU 0-0.5 5.96 222 0.748 0.0472 J 
600790 CY81 C-GR-041-SS 0-0.5 3.76 169 0.556 0.544 
600790 CY81 C-GR-042-SS 0-0.5 4.16 219 0.572 0.482 J 
600790 CY81C-GR-043-SS 0-0.5 3.81 180 0.557 0.475 J 

600790 CY81 C-GR-044-SS 0-0.5 3.52 194 0.590 0.536 J 
600790 CY81 C-GR-044-DP 0-0.5 3.71 179 0.582 0.597 

600790 CY81 C-GR-045-SS O-O.S 3.59 171 0.565 0.531 

600790 CY81 C-GR-046-SS 0-0.5 3.91 170 0.636 0.509 J 
600790 CY81C-GR-047-SS O-O.S 3.9 169 0.605 0.526 J 

600790 CY81C-GR-048-SS 0-0.5 3.18 158 0.601 0.472 J 
600790 CY81 C-GR-049-SS O-O.S 4.0S 191 0.668 0.532J 

600790 CY81 CoG R-OSO-SS 0-0.5 4.74 168 0.634 0.619 

600790 CY81C-GR-OS1-SS 0-0.5 6.65 183 0.599 1.28 

600790 CY81 C-GR-052-SS 0-0.5 4.85 168 0.625 0.598 

600790 CY81 C-GR-053-SS 0-0.5 4.94 153 0.600 0.500J 

600790 CY81G-GR-054-SS 0-0.5 7.07 173 0.660 0.594 

Average of 81C samoles 5.24 240 0.604 0.440 

Background Soil Concentration--Canyon 
9.8 246 0.75 0.640 

Area" 

Quality Assurance/Quality Control Samples 
I (all in m~lL) 

600790 CY81C-GR-002-EB I NA ND (0.00451) 0.00168 J ND (0.00026) ND (0.00044) 

600790 CY81 C-GR-003-EB I NA ND (0.00451) 0.00109 J ND (0.00026) NO (0.00044) 

Note: Numbers in bold represent values greater 
than the respective Canyon Area background 
concentration. 

EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 

Chromium Lead Mercury 

25.0 48.2 0.0302J 
16.1 38_1 0.0128 J 
14.7 19.8 ND_ (0.00225) 
15.5 30.2 0.0118 J 
15.5 33.5 0.0257 J 
12.4 25.0 0.00978J 
10.3 17.2 0.0367 J 
9.55 8.58 0.0492J 
9.78 9.45 0.0478 J 
10.2 11.1 0.0316 J 
11.3 10.9 0.0343J 
9.78 11.1 0.0283J 
12.3 13.1 0.0424 J 
10.8 10.1 0.0301 J 
10.0 11.8 0.0313J 
11.1 17.8 0.0352 J 

30_1 18.8 0.0375 J 
23.7 25.5 0.0617 J 

11.1 22.6 0.0306 J 
12.8 23.7 0.0397 J 
11.9 30.3 0.0362 J 
15.0 22.1 0.025 

18.8 18.9 0.055 

NO (0.00056) ND (0.00159) ND (0.OOOO35) 
ND (0.00056) NO (0.00159) ND (0.000035) 

IlglL = Microgram(s) per liter. 
mglkg = Milligram(s) per kilogram. 
NA = Not applicable. 

Selenium 

ND (0.135) 
ND (0.135) 

ND (0.135) 
ND (0.135) 
ND (0.135) 

0.698 J 
0.568 

ND (0.135l. 
0.67 
0.817 

0.449J 
0.442J 
0.619 

NO (0.135) 
O.444J 
0.471 J 
0.604 
0.541 

0.498 J 
0.367 J 
0.704 
0.51 

3.0 

ND(0.00271) 
ND (0.00271) 

Silver 

ND (0.031) 

ND (0.0311. 

NO (0.031) 
NO (0.031) 
ND (0.031) 

NDJO.031) 
0.0936 J 
0.138 J 
0.103 J 
0.149 J 
0.128J 
0.111 J 
0.175 J 
0.130J 
0.113J 
0.102 J 
0.105J 
0.207 J 
0.140J 
O.l54J 

0.105J 
0.12 

<0.5 

0.00165 J 
ND (0.00073) 

"EPA November 1986. 
b AnalysiS requesVchain-of-custody record. 
"From Zamorski December 1997. 

It = Foot (feet). NO () = Not detected above the method detection limit. shown in parenthesis. 

CY = Canyon. 
DP = Duplicate. 
DU = Duplicate. 

GR = Grab sample. 
ID = Identification. 
J = Analyte concentration is less than 

quantitation limit but greater than or equal 
to method detection limit. 

SS = Surface 5011 sample. 
SWMU = Solid Waste Management Unit. 
UTL = Upper tolerance limit. 



Table 3.4.5-2 
Summary of SWMU 81 C Confirmatory Soil Sampling VOC Analytical Results, 

September-October 1998 

Sample Attributes VOCS (EPA Method 8260A') (~gIkg) 

Record Number" ERSampie ID Sample Depth (tt) Chlorodibromomethane Chloroform Dichlorobromomethane 

~ 
~ 
i:l 

600788 CY81C·GR·001-SS 

600788 CY81C·GR·002·SS 

600788 CY81 C·GR-003·SS 

600788 CY81C-GR-004-SS 

600788 CY81 C-GR-005-SS 

600788 CY8 t CoG R-006-SS 

600788 CY8 t CoG R-007 -SS 

600788 CY8tC-GR-008-SS 

600788 CY81 C-GR-009-SS 

600788 CY81 C-GR-Ol o-SS 

600788 CY81 C-GR-Ol O-DP 

600788 CYB1C-GR-Oll-SS 

600788 CY81 C-GR-012-SS 

600788 CY81 C-GR-013-SS 

600788 CYB1C-GR-014-SS 

600788 CYB1C-GR-015-SS 

600788 CY81C-GR-016-SS 

600788 CY81C-GR-017-SS 

600788 CY81C-GR-018-SS 

600788 CYBI C-GR-018-DP 

600788 CY81 C-GR-019-SS 

600788 CY81 C-GR-020-SS 

600788 CY81C-GR-021-SS 

Quality Assurance!Quality Control Samples (all in ~g1L) 

600788 I CY81 C-GR-001-EB I 
600788 CY81 C-GR-oot-TB I 

!" Refer to footnotes at end of table. 
S 
~ 

~ 
Co> 

~ 
~ 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

NA 

NA 

0.73 J (1.13) 6.7J 1.9J 

0.84 J (1.12) 7.4J 2.1 J 

ND (0.21) NO (0.24) ND (0.24) 

ND (0.21) ND (0.24) ND (0.24) 
ND (0.21) ND (0.24) ND (0.24) 

0_59 J (1_07) 5_9 J 1.6J 

ND (0.21) ND (0.24) ND (0.24) 

ND (0.21) 6.0J ND (0.24) 

ND (0.21) ND (0.24) ND (0.24) 

ND (0.21) ND (0.24) ND (0.24) 

0.71 J (1.09) 5.9J ND (0.24) 

ND (0.21) 3.8J ND (0.24) 

ND (0.21) NO (0.24) ND (0.24) 

ND (0.21) 4_2J ND (0.24) 

ND (0.21) 4_5 J NO (0.24) 

ND (0.21) 2.9J ND (0.24) 

ND (021) ND (0.24) ND (024) 

ND (0.21) ND (0.24) ND (0.24) 

ND (0.21) ND (0.24) ND (0.24) 

ND (0.21) NO (0.24) NO (0.24) 

NO (0.21) NO (0.24) NO (0.24) 

NO (0.21) NO (0.24) NO (0.24) 

NO (0.21) NO (0.24) NO (0.24) 

NO (0.3) NO (0.7) NO (0.4) 

NO (0.3) NO (0.7) NO (0.4) 

Methylene Chloride 

ND (0.25) 

7.8J 

ND (0.25) 

ND (025) 

NO (0.25) 

ND (0.25) 

ND (0.25) 

ND (0.25) 

ND (0.25) 

ND (0.25) 

ND (0.25) 

ND (0.25) 

ND (0.25) 

ND (0.25) 

ND (0.25) 

ND (0.25) I' 
ND (025) 

ND (0.25) 

ND (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (1.2) 

2.2 J (5.0) 
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Ol 

Table 3.4.5-2 (Continued) 
Summary of SWMU 81C Confirmatory Soil Sampling vac Analytical Results, 

September-October 1998 

Sample Attributes VOCs (EPA Method 8260A") (lJglkg) 

Record Number b ER Sample 10 Sample Oepth (ft) Chlorodibromomethane Chloroform Oichlorobromomethane 

600789 CY81C·GR·022·SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600789 CY81C·GR·023·SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600789 CY81C·GR·023·0U 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600789 CY81 C·GR·024·SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600789 CY81C-GR-025-SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600789 CY81 C-GR-025-0U 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600790 CY81 C-GR-041'SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600790 CY81 CoG R-042-SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600790 CY81C-GR·043-SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600790 CY81 C-GR·044-SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) --
600790 CY81C·Gn·044·0P 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600790 CY81 CoG R-045-SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600790 CY81C-GR-046-SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600790 CY81C-GR·047-SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600790 CY81C·GR-048-SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600790 CY81 CoG R-049-SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600790 CY81C-GR-050-SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600790 CY81C-GR-051-SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600790 CY81 C-GR-052-SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600790 CY81C-GR-053-SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

600790 CY81C-GR-054-SS 0.0-0.5 NO (0.21) NO (0.24) NO (0.24) 

Quality Assurance/Quality Control Samples (all in IJg/L) 

600789 CY81 C-GR-002-EB NA NO (0.3) NO (0.7) NO (0.4) 

600789 CY81C-GR-002-TB NA NO (0.3) NO (0.7) NO (0.4) 

600790 CY81 C-GR-003-EB NA NO (0.3) NO (0.7) NO (0.4) 

600790 CY81 C-GR-003-TB NA NO (0.3) NO (0.7) NO (0.4) 

Refer to footnotes at end of table. 

Methylene Chloride 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (0.25) 

NO (1.2) 

NO (1.2) 

NO (1.2) 

2.2 J (5.0) 



Table 3.4.5-2 (Concluded) 
Summary of SWMU 81C Confirmatory Soil Sampling vac Analytical Results, 

September-Qctober 1998 

Note: Numbers in bold represent detected values. 
"EPA November 1986. 

b Analysis requestlchain-of-custody record. 
CY = Canyon. 
DU = Duplicate sample. 
DP = Duplicate. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
J = Analytical result was qualified as an estimation during data validation. 
J ( ) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parenthesis. 
MDL = Method detection limit. 
Ilg/kg = Microgram(s) per kilogram. 
IlglL = Microgram(s) per liter. 
NA = Not applicable. 
ND = Not detected above the MDL, shown in parenthesis. 
SS = Surface soil sample. 
SWMU = Solid Waste Management Unit. 
TB = Trip blank. 
vac = Volatile organic compound. 



Table 3.4.5-3 
Summary of voe Analytical Detection 

Limits Used for SWMU 81 e Grid Soil Sampling, September-October 1998 
(Off-site laboratory) 

Analyte 
1 ,1 ,1-trichloroethane 

1,1,1,2-tetrachloroethane 

1 ,1 ,2-trichloroethane 

1,1-dichloroethane 

1,1-dichloroethylene 

1,2-dichloroethane 

1,2-dichloropropane 

1 ,2-cis-dichloroethylene 

1,2-trans-dichloroethylene 

2-butanone 

2-hexanone 

4-methyl-2-pentanone 

Acetone 

Benzene 

Bromoform 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

Chloroform 

Dichlorobromomethane 

Ethylbenzene 

Methyl bromide 

Methyl chloride 

Methylene chloride 

Styrene 

Tetrachloroethylene 

Toluene 

Trichloroethylene 

Vinyl acetate 

Vinyl chloride 

Xylenes (total) 

cis-1,3-dichloropropylene 

Trans-1,3-dichloropropylene 

iJg/kg = Microgram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 

AUS·99J1NPISNL:r4500-3.doc 3-58 

Method Detection Limit (iJglkg) 

0.18 

0.46 

0.24 

0.20 

0.25 

0.23 

0.23 

0.25 

0.19 

2.1 

4.4 

2.9 

2.2 

0.25 

0.27 

2.2 

0.22 

0.25 

0.21 

0.72 

0.24 

0.24 

0.23 

0.67 

0.43 

0.25 

0.22 

0.23 

0.22 

0.27 

1.8 

0.40 

0.62 

0.25 

0.22 

301462.22S.03 OS118199 3:49 PM 



Table 3.4_5-4 
Summary of SWMU 81C Confirmatory Soil Sampling SVOC Analytical Results, 

September-October 1998 
(Off-site laboratory) 

Sample Attributes SVOCs (EPA Method 8270) (llQ!1<g) 

Record Number· 
Oiethyl Bis(2-ethylhexyl) 

ERSampielO Sample Oepth (ft) Phthalate Phthalate Phenol 

600788 CY81 C-GR-001-SS 0-0.5 NO (10) NO (10)_ NO (10t 
600788 CY81 C-GR-002-SS 0-0.5 NO (10) NO (10) NO (10) 
600788 CY81 C-GR-003-SS 0-0.5 NO (10) NO (10) NO (10) 
600788 CY81 C-GR-004-SS 0-0.5 NO (10) NO (lOt NO (10) 
600788 CY81 C-GR-005-SS 0-0.5 NO (10) NO (10) NO (10) 
600788 CY81 C-GR-006-SS 0-0.5 NO (10) NO (10) NO (10) 
600788 CY81C-GR-007-SS 0-0.5 NO (10) NO (10\ NO (10) 
600788 CY81C-GR-008-SS 0-0.5 NO 10 NO 10 NO 10 
600788 CY81C-GR-009-SS 0-0.5 NO 10 NO 10 NO 10 
600788 CY81 C-GR-Ol ()'SS 0-0.5 NO 10 NO 10 NO 10 
600788 CY81 C-GR-Ol O-OP 0-0.5 NO 10 NO 10 NO 10 
600788 CY81 C-GR-011 SS 0-0.5 NO 10) NO (10L NO (10) 
600788 CY81 C-GR-012-SS 0-0.5 NO (10) NO (10) NO (10) 
600788 CY81 C-GR-013-SS 0-0.5 NO (10) NO (10) NO (10) 
600788 CY81C-GR-014-SS 0-0.5 13,000 J NO (10) NO (10) 
600788 CY81C-GR-015-SS 0-0.5 NO (10) NO (10) NO (10) 
600788 CY81 C-GR-016-SS 0-0.5 NO (10 NO (10 NO (10 
600788 CY81C-GR-017-SS 0-0.5 NO (10 NO 10 NO 10 
600788 CY81 C-GR-01 8-SS 0-0.5 NO (10 NO 10 NO 10 
600788 CY81C-GR-018-0P 0-0.5 NO(10 NO 10 NO 10 
600788 CY81 C-GR-019-SS 0-0.5 840J NO 10 NO 10 
600788 CY81 C-GR-020-SS 0-0.5 NO (10 NO 10 NO 10) 
600788 CY81 C-GR-021-SS 0-0.5 NO (10 NO 10 NO 10) 
600789 CY81C-GR-022-SS 0-0.5 290 J 511) NO 10 NO 10) 
600789 CY81 C-GR-023-SS 0-0.5 480 NO 10 240J 
600789 CY81 C-GR-023-0U 0-0.5 NO (10) NO (10) NO (10) 
600789 CY81 C-GR-024-SS 0-0.5 NO (10) NO (10) NO (10) 
600789 CY81 C-GR-025-SS 0-0.5 NO (10) NO (10) NO (10) 
600789 CY81 C-GR-025-0U 0-0.5 NO (10) NO (10) NO (10) 
600790 CY81C-GR-041-SS 0-0.5 NO (10) NO (10) NO (10) 
600790 CY81 C-GR-042-SS 0-0.5 NO (10 NO (10) NO (10) 
600790 CY81C-GR-043-SS 0-0.5 NO (10) NO (10) NO (10) 
600790 CY81C-GR-044-SS 0-0.5 NO 10 1,500 
600790 CY81 C-GR-044-0P 0-0.5 1,700 J NO (10) NO (10) 
600790 CY81 C-GR-045-SS 0-0.5 NO 10) NO (10) NO (10) 
600790 CY81 C-GR-046-SS 0-0.5 NO (10) NO (10) NO (10) 
600790 CY81 C-GR-047-SS 0-0.5 NO (10) NOj10) NO (10) 
600790 CY81 C-GR-048-SS 0-0.5 NO (10) NO (10) NO 10) 
600790 CY81 C-GR-049-SS 0-0.5 NO (10) NO (10) NO( 10) 
600790 CY81 C-GR-050-SS 0-0.5 NO (10 NO (10) NO 10) 
600790 CY81 C-GR-051-SS 0-0.5 410 J NO 10 NO 10) 
600790 CY81C-GR-053-SS 0-0.5 610J NO 10 NO (10) 
600790 CY81C-GR-054-SS 0-0.5 NO (10) NO 10 NO (10) 

Quality Assurance/Quality Control Samples (all in IlglL) 
600788 CY81 C-GR-001-EB NA NO (2.1) NO (3.n NO (0.8) 
600789 CY81 C-GR-002-EB NA NO (2.1) NO (3.7) NO (0.8) 
600790 CY81 C-GR-003-EB NA NO (2.1) NO (3.7) NO (0.8) 

Refer to footnotes at end of table. 
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Table 3.4.5-4 (Concluded) 
Summary of SWMU 81 C Confirmatory Soil Sampling SVOC Analytical Results, 

September-October 1998 
(Off-site laboratory) 

Note: Numbers in bold represent detected values. 
'EPA November 1986. 
• Analysis request!chain-of-custody record. 
CY = Canyon. 
DP = Duplicate sample. 
DU = Duplicate sample. 
EB = EqUipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
10 = Identification. 
J = Analytical result was qualified as an estimation during data validation. 
MOL = Method detection limit. 
IJgJkg = Microgram(s) per kilogram. 
1Jg/L = Microgram(s) per liter. 
NA = Not applicable. 
NO = Not detected above the MOL, shown in parenthesis. 
SS = Surface soil sample. 
SWMU = Solid Waste Management Unit. 
SVOC = Semivolatile organic compound. 
TB = Trip blank. 

AU5-99IWP/SNL:r4500-3.do<: 
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Table 3.4.5-5 
Summary of SVOC Analytical Detection 

Limits Used for SWMU 81C Soil Sampling, September-October 1998 

Analyte Method Detection Limit (~g/kg) 

1,2,4-trichlorobenzene 10 

1 ,2·dichlorobenzene 10 

1,2-diphenylhydrazine 10 

1,3-dichlorobenzene 10 

1,4-dichlorobenzene 10 

2,4,5-trichlorophenol 10 

2,4,6-trichlorophenol 10 

2,4-dichlorophenol 10 

2,4-dimethylphenol 10 

2,4-dinitrophenol 20 

2,4-dinitrotoluene 10 

2,6-dinitrotoluene 10 

2-chloronaphthalene 10 

2·chlorophenol 10 

2-methylnaphthalene 10 

2-nitrophenol 10 

2-methyl-4,6-dinitrophenol 10 

3,3-dichlorobenzidine 20 

4-bromophenyl phenyl ether 10 

4-chloroaniline 10 

4-chlorophenyl phenyl ether 10 

4-nitrophenol 10 

4-chloro-3-methylphenol 10 

Acenaphthene 10 

Acenaphthylene 10 

Anthracene 10 

Benzo(a)anthracene 10 

Benzo(a)pyrene 10 
Benzo(b )fluoranthene 10 

Benzo(g,h,i)perylene 10 

Benzo(k)fluoranthene 10 

Benzoic acid 50 
Benzyl alcohol 10 

Butylbenzylphthalate 10 

Chrysene 10 
Di-n-butylphthalate 10 

Di-n-octylphthalate 10 

Dibenzo( a, h )anthracene 10 

Dibenzofuran 10 

Refer to footnotes at end of table. 
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Table 3.4.5-5 (Concluded) 
Summary of SVOC Analytical Detection 

Limits Used for SWMU 81 C Soil Sampling. September-October 1998 

Analyte 

Diethylphthalate 

Dimethylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,2,3-cd)pyrene 

Isophorone 

n-nitroso-di-n-propylamine 

n-nitrosodiphenylamine 

Naphthalene 

Nitrobenzene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

bis(2-chloroethoxy) methane 

bis(2-chloroethyl) ether 

bis(2-chloroisopropyl) ether 

bis(2-ethylhexyl)phthalate 

m,p-cresol 

m-nitroaniline 

o-cresol 

o-nitroaniline 

p'nitroaniline 

= Microgram(s) per kilogram. 1-19/kg 
SVOC 
SWMU 

= Semivolatile organic compound. 
= Solid Waste Management Unit. 
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Method Detection Limit (I-Iglkg) 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
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Table 3.4.5-6 
Summary of SWMU 81 C Confirmatory Soil Sampling High Explosive Compounds Analytical 

Results, September - October 1998 
(Off-site laboratory) 

Sample Attributes 

Record Number' ERSamolelO Samole Oeoth (ft) 
6007B8 CY81 C-GR-001-SS 
600788 CY81 C-GR-002-SS 
600788 CY81 C-GR-003-SS 
600788 CYB1 C-GR-004-SS 
60078B CY81 CoG R-005·SS 
600788 CYB1C-GR-006-SS 
6007BB CY81C-GR-007-SS 
600788 CY81 C-GR-OOB-SS 
6007BB CY81 C-GR-009-SS 
600788 CY81 C-GR-01 O-SS 
60078B CY81 C-GR-010-0P 
600788 CY81C-GR-011SS 
60078B CY81C-GR-012-SS 
600788 CY81C-GR-013·SS 
600788 CY81C-GR-014-SS 
600788 CY81 C-GR-015-SS 
600788 CY81 C-GR-016-SS 
600788 CY81 C-GR-017-SS 
600788 CY81 C-GR-018-SS 
600788 CY81 C-GR-018-0P 
600788 CY81 C-GR-019-SS 
600788 CY81 C-GR-020·SS 
600788 CY81C-GR-021-SS 
600789 CY81 C-GR-022-SS 
600789 CY81C-GR-023-SS 
600789 CY81 C-GR-023-0U 
600789 CY81 C-GR-024-SS 
6007B9 CYB1 C-GR·025-SS 
600789 CYB1C-GR-025-0U 
600790 CYB1C-GR-041-SS 
600790 CY81 C-GR-042-SS 
600790 CYB1C-GR-043-SS 
600790 CYB1 C-GR-044-SS 
600790 CY81 C-GR-044-0P 
600790 CYB1 C-GR-045-SS 
600790 CY81 C-GR-046-SS 
600790 CY81 C-GR-047-SS 
600790 CY81C-GR-048-SS 
600790 CY81 C-GR-049-SS 
600790 CYB1 C-GR-050-SS 
600790 CY81C-GR-051-SS 
600790 CYB1 C-GR-OS2-SS 
600790 CY81C-GR-053-SS 
600790 CYB1 C-GR-054-SS 

Quality_Assurance/Quall~ Control Samples (all in ~g/L) 
600788 
600789 
600790 

EB = Equipment blank. 
HE = High explosive(s). 

CYB1 C-GR-001-EB 
CY81 C-GR-002-EB 
CYB1 C-GR-003-EB 

0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 

NA 
NA 
NA 

J = Analytical resuH was qualified as an estimation during data validation. 
~glkg = Micrograms per kilogram. 
~g/L = Micrograms per liter. 
NA = Not applicable. 
NO = Not detected above the MOL, shown in parenthesis. 
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HE (EPA Method 8330)' 
{~glkg)b 

m-Oinitrobenzene 
NO (4.1\ 
NO (4.1J 
NO 4.1) 
NO 4.1) 
NO 4.1) 
NO 4.1) 
NO (4.11 
NO (4.1) 
NO (4.1) 
NO (4.1 
NO 14.1) 
NO (4.1) 
NO (4.1 
NOJ4.1 
NO 4.1 
NO 4.1 
NO 4.1 
NO 4.1 
NO 4.1 
NO (4.1 
NO 14.1 
NO 4.1 
NO 4.1) 
NO 4.1\ 
NO 4.1) 
NO 4.1) 
NO 4.1) 
NO (4.1 
NO (4.1) 

99 
100 

NO 4.1) 
NO 4.1 
NO 4.1 
NO 4.1 
NO 4.1 
NO 4.1 
NO 4.1 
NO 4.1 
NO (4.1) 
NO 14.1) 
NO (4.1) 
NO (4.1) 
NO 4.1) 

NO (0.02) 
0.15J 
O.lBJ 
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Table 3.4.5-7 
Summary of HE Analysis Detection Limits 

Used for SWMU 81C Confirmatory Soil Sampling, September-October 1998 

AU5·99IWP/SNL:r4500-3.doc 

Method Detection 
Limit 

Compound h./g!kg) 
Sym-trinitrobenzene 6.6 
m-dinitrobenzene 4.1 
2,4,6-trinitrotoluene 5.7 
2,4-dinitrotoluene 6.2 
2,6-dinitrotoluene 6.5 
2-amino-4,6-dinitrotoluene 6.6 
m-nitrotoluene 11 
o-nitrotoluene 7.8 
4-amino-2,6-dinitrotoluene 5.5 
p-nitrotoluene 11 
HMX 5.3 
Nitrobenzene 5.2 
RDX 9.7 
Tetryl 7.5 

HE = High explosive(s). 
HMX = 1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazacyclooctane. 
IJglkg = Micrograms per kilogram. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
SWMU = Solid Waste Management Unit. 
Tetryl = 2,4,6-trinitrophenylmethylnitramine 
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Table 3.4.5-8 
Summary of SWMU 81C Confirmatory Soil Sampling Gamma Spectroscopy Analytical Results, 

September-October 1998 (On-site Laboratory) 

Sample Attribules Activil"i (pCi/g) 
Sample Uranium-238 

Record 
Thorium-232 Uranium-235 Ceslum-137 

~ 
~ 
'" !'ll 
8 
~ 
!!! 

Nurrber" ER Sample 10 

Lower Section 
600818 CY81 CoG R-001-SS 

600818 CY81C-GR-002-SS 

600818 CY81C-GR-003-SS 
600818 CY81C-GR-0Q4-SS 

600818 CY81 C-GR-005-SS 

600818 CY81C-GR-006-SS 
600818 CY81C-GR-007-SS 
600818 CY81C-GR-008-SS 
600818 CY81 C-GR-009-SS 

600818 CY81 C-GR-Ol O-SS 
600818 CY81C-GR-Ol0-oP 
600818 CY81C-GR-Oll-SS 

600818 CY81 C-GR-012-SS 
600818 CY81 C-GR'013-SS 

600818 CY81G-GR-014-SS 

600818 CY81C-GR-015-SS 

600818 CY81 C-GR-016-SS 

600818 CY81C-GR-017-SS 

600818 CY81C-GR-018-SS 

600818 CY81 C-GR-018-0P 

600818 CY81 C-GR·019-SS 

600818 CY81 C-GR-020-SS 

600818 CY81 C-GR-021-SS 

600819 CY81G-GR-022-SS 

600819 CY81C-GR-023-SS 

600819 CY81C-GR-023-0U 

600819 CY81 C-GR-024-SS 
600819 CY81 C·G R-025-SS 

600819 CY81C-GR-025-0U 

:g Refer to footnotes at end of table. 
!!' 
g 
» 
;:: 

Depth 
.. (tiL Result 

<Hl.5 NO (0.741) 
<Hl.5 0.886 
<Hl.5 0.870 
<Hl.5 1.03 

<Hl.5 00487 
<Hl.5 00482 
<Hl.5 0.760 
<Hl.5 0.532 

<Hl.5 0.640 

<Hl.5 0.538 
<Hl.5 0.644 

<Hl.5 0.745 
<Hl.5 NO (0.727) 
<Hl.5 1.01 

<Hl.5 0.479 
<Hl.5 0.581 
<Hl.5 0.590 
<Hl.5 0.616 

<Hl.5 0.736 
<Hl.5 NO (0.762) 

<Hl.5 0.514 

<Hl.5 0.887 

<Hl.5 0.639 

<Hl.5 NO (0.535) 

<Hl.5 NO (0.549) 

<Hl.5 NO (0.582) 
<Hl.5 0.579 
<Hl.5 NO (0.577) 

<Hl.5 NO (0.609) 

Error" Result Error" 

-- 0.571 0.328 
0.414 0.365 0.242 
0.529 0.328 0.175 
0.681 0.592 1.11 
0.393 0.520 0.299 
0.311 0.381 0.237 
00416 0.345 0.206 
0.381 00407 0.206 
0.390 0.572 0.298 
0.377 00461 0.260 
0.406 0.485 0.250 
0.318 NO (0.104) .-

- 0.573 0.312 
0.517 0.445 0.272 

0.353 0.487 0.248 

0.504 0.646 0.352 
0.549 0.586 0.321 

0.382 0.524 0.269 

00437 0.575 0.288 

-- 0.572 0.317 
00464 0.640 0.329 

0.567 0.711 0.354 

0.419 00497 0.259 

-' 0.768 0.352 

- 0.410 0.340 
.- 0.517 0.350 

0.542 0.767 0.409 

-- 0.839 00431 

-- 0.830 0.473 

Result Error" Result Error" 

NO (0.216) -- 0.094 0.029 
NO (0.181) -- NO (0.023) --
NO (0.186) - NO (0.024) -
NO (0.247) -- 0.292 0.0587 
NO (0.214) -- 0.166 0.279 
NO (0.198) -- NO (0.0259) -

0.081 0.092 NO (0.0243) -
0.107 0.162 0.0566 0.0337 

NO (0.234) -- 0.575 0.0972 
NO (0.191) -- NO (0.0248) -

0.144 0.162 NO (0.0254) -
NO (0.181) -- NO (0.0109) -
NO (0.209) -- 0.104 0.0596 

0.084 0.164 0.0105 0.0124 

NOjO.20ZL _. 0.163 0.0436 
0.110 0.187 0.160 0.037 

NO (0.222) _. 0.0362 0.0199 
NO (0.217) .- 0.0973 0.0271 
NO (0.123) -- 0.0640 0.0247 

0.144 0.191 0.0655 0.0325 
NO (0.220) -. 0.0419 0.0228 

0.118 0.199 0.207 0.0362 
NO (0.198) .- 0.303 0.0558 

NO (0.204) .. ND{O.0404) .. 
0.0376 0.175 NO (0.0347) -

NO (0.201) - NO (0.0359) --
NO (0.1911 - 0.0339 0.0399 

NO (0.212) .- 0.0349 0.0344 

NO (0.213) -- NO (0.0270) --



(,) , 
0) 
0) 

Table 3.4.5-8 (Concluded) 
Summary of SWMU 81C Confirmatory Soil Sampling Gamma Spectroscopy Analytical Results, 

September-October 1998 (On-site Laboratory) 

Sample Attributes Activity (pCi/g) 
Sample Uranium-238 Thorium-232 Uranium-235 Cesilm·137 

Record Depth 
Number" ER Sample ID (ft) Result Error

b 
Result Error

b 
Result Error" Result Error" 

Upper Section 

600820 CY81 C-GR-041-SS 0-0.5 0.905 0.417 0.728 0.396 0.233 0.191 0.0451 0.0257 
600820 CY81C-GR-042-5S 0-0.5 0.329 0.398 0.634 0.709 ND (0.219\ -- NO 10.0306\ -
600820 CY81 C-GR-043-SS 0-0.5 NO (O.815) -- 0.675 0.375 NO 10.239) -- 0.0478 0.0211 
600820 CY81C-GR-044-SS 0-0.5 0.617 0.510 NO (0.138) - NO (0.232) - 0.0523 0.0240 
600820 CY81C-GR-044-DP 0-0.5 0.648 0.358 0.691 0.357 ND (0.243\ -- 0.0745 0.0251 
600820 CY81C-GR-045-SS 0-0.5 ND (0.647) -- 0.890 0.404 NO (0.240\ -. 0.0583 0.0331 
600820 CY81 C-GR-046-SS 0-0.5 0.538 0.504 0.812 0.434 ND (0.102) _. 0.0424 0.0196 
600820 CY81C-GR-047-SS 0-0.5 0.602 0.440 0.883 0.418 ND (0.238) - ND (0.0196) .. 
600820 CY81 C-GR-048-SS 0-0.5 0.785 0.755 0.828 0.419 0.168 0.205 0.0242 0.0223 
600820 CY81C-GR-049-SS 0-0.5 0.704 0.514 0.749 0.370 NO (0.239) .. 0.00400 0.0115 
600820 CY81 C-GR-050-SS 0-0.5 0.592 0.462 0.881 0.433 ND (0.233\ - 0.0263 0.0175 
600820 CY81C-GR·051·SS 0-0.5 1.04 0.495 0.891 0.434 0.0716 0.078 0.0306 0.0317 
600820 CY81 C-GR-052-SS 0-0.5 0.789 0.493 0.879 0.430 NO (0.252) .. 0.0358 0.0382 
600820 CY81C-GR-053-SS 0-0.5 0.727 0.431 0.812 0.418 0.0886 0.0140 0.0376 0.0194 
600820 CY81C-GR-054-SS 0-0.5 0.639 0.545 0.705 0.342 ND (0.201) .. 0.0394 0.0291 

Background Soli Activity, Upper Canyons 
, 

2.31 NA 1.03 NA 0.16 NA 0.515 NA 

NoIe: Bold numbers represent values greater than the respective Canyon Area background activity. 

• Analysis requestlchain-of-custody. 

bTwo standard deviations about the mean detected activity. 

"From Dinwiddie September 1997. . 
CY = Canyons. 
DP = Duplicate sample. 
OU = Duplicate. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
I D = Identification. 
NA = Not applicable. 
NO = Not detected above the minimum detectable activity, shown in parenthesis. 
pCi/g = Picocurie(s) per gram. 
SS = Surface soli sample. 
SWMU = Solid Waste Management Unit. 

= Error not calculated for nondetectable results. 



Table 3.4.5-9 
Summary of SWMU 81C Confirmatory Sampling Gross Alpha and Beta Analysis, 

September-October 1998 
(Off-site laboratory) 

Sample Attributes Activity (pCi/g) 

Record Sample Gross Alpha Gross Beta 

Number" ER Sample ID Depth (tt) Result Error' Result Error' 

Lower Section 

600788 CY81 C·GR·001·SS 0-0.5 14.1 3.6 23.8 3.6 

600788 CY81 C-GR-002-SS 0-0.5 11.1 3.6 15.2 3.46 

600788 CY81 C-GR-003-SS 0-0.5 12.9 4.2 10.1 3.18 

600788 CY81 C·GR-004-SS 0-0.5 22.7 4.84 21.0 3.86 

600788 CY81C-GR-005·SS 0-0.5 23.6 5.01 19.2 3.6 
600788 CY81 C·GR-006-SS 0-0.5 10.5 3.94 11.8 3.01 
600788 CY81 C-GR-007·SS 0-0.5 7.83 3.68 7.55 2.72 
600788 CY81 C-GR-008-SS 0-0.5 16.5 4.61 15.7 3.13 
600788 CY81 C-GR-009-SS 0-0.5 20.5 4.93 23.6 4.05 

600788 CY81 C-GR-010-SS 0-0.5 13.7 4.44 10.5 2.99 
600788 CY81C-GR·010-DP 0-0.5 13.2 4.26 12.5 3.33 
600788 CY81 C-GR-011-SS 0-0.5 6.93 3.28 10.5 3.04 
600788 CY81 C-GR-012-SS 0-0.5 15.8 4.23 14.6 3.76 
600788 CY81 C-GR-013-SS 0-0.5 9.50 4.07 15.1 3.51 
600788 CY81C-GR-014·SS 0-0.5 15.5 3.95 21.0 3.57 
600788 CY81 C-GR-015-SS 0-0.5 14.1 3.82 17.4 3.56 
600788 CY81 C-GR-016-SS 0-0.5 8.53 3.31 15.4 3.64 
600788 CY81 C-GR-017-SS 0-0.5 12.3 4.2 14.2 3.54 
600788 CY81 C-GR·018-SS 0-0.5 14.2 3.92 15.0 3.46 
600788 CY81 C-GR-018-0P 0-0.5 14.5 3.96 15.8 3.35 
600788 CY81 C-GR·019-SS 0-0.5 14.0 3.91 20.5 3.95 
600788 CY81 C-GR-020-SS 0-0.5 17.4 4.71 17.7 3.77 
600788 CY81C-GR-021-SS 0-0.5 7.37 3.13 13.8 3.70 
600789 CY81 C-GR-022-SS 0-0.5 16.4 4.27 20.0 3.81 
600789 CY81C-GR·023-SS 0-0.5 13.1 3.74 15.9 3.63 
600789 CY81 CoG R-023-DU 0-0.5 13.9 4.01 15.2 3.53 
600789 CY81 C·GR-024-SS 0-0.5 19.0 4.43 18.6 3.74 
600789 CY81 C-GR-025-SS 0-0.5 18.1 4.52 22.3 3.93 
600789 CY81 C-GR-025-DP 0-0.5 10.6 3.37 22.4 3.76 

Upper Section 

600790 CY81 C-GR-041-SS 0-0.5 13.6 3.56 18.9 3.23 
600790 CY81 C-GR-042-SS 0-0.5 12.7 3.52 18.6 3.50 
600790 CY81 C-GR-043-SS 0-0.5 15.8 3.80 14.9 3.21 
600790 CY81 C-GR·044-SS 0-0.5 16.7 4.09 22.6 3.67 
600790 CY81 C-GR-044·DP 0-0.5 11.7 3.51 22.0 3.65 

e Refer to footnotes at end of table. 
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Table 3.4.5-9 (Concluded) 
Summary of SWMU 81 C Confirmatory Sampling Gross Alpha and Beta Analysis, 

September-October 1998 
(Off-site laboratory) 

Sample Attributes Activity (pCVg) 

Record Sample Gross Alpha Gross Beta 

Number' ER Sample ID Depth (tt) Result 

600790 CY81 C-GR-045-SS 0-0.5 15.5 

600790 CY81C-GR-046-SS 0-0.5 14.8 

600790 CY81 C-GR-047-SS 0-0.5 11.7 

600790 CY81 C-GR-048-SS 0-0.5 10.3 

600790 CY81 C-GR-049-SS 0-0.5 17.9 

600790 CY81 CoG R-050-SS 0-0.5 12.5 

600790 CY81 C-GR-051-SS 0-0.5 17.6 

600790 CY81 C-GR-052-SS 0-0.5 14.2 

600790 CY81 C-GR-053-SS 0-0.5 14.1 
600790 CY81 C-GR-054-SS 0-0.5 16.3 

Background Soil Activity, Canyons Area' 18.3 

"Analysis requestlchain-of-custody record. 
'Two standard deviations about the mean detected activity. 
'From Tharp July 1998. 
CY = Canyon. 
DP = Duplicate sample. 
DU = Duplicate sample. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S8 = Surface soil sample. 
SWMU = Solid Waste Management Unit. 

AU5·99IWPISNL:r4500-3.doc 3-68 

Error' Result Error" 

4.05 20.7 3.55 

4.02 22.8 3.80 

3.62 20.0 3.85 
3.31 20.2 3.30 
3.97 26.2 3.51 

3.41 21.6 3.48 
3.96 20.6 3.16 

3.99 18.7 3.67 

3.96 22.4 3.77 

4.37 24.8 3.99 

NA 52.7 NA 
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Metals 

Table 3.4.5-1 summarizes the metals analysis results for the 39 confirmatory soil samples and 
five duplicate samples collected from SWMU 81C. 

Arsenic concentrations ranged from 3.18 to 13.5 mglkg. Only sample CY81 C-GR-001-SS 
exhibited a detected concentration (13.5 mglkg) above the NMED approved background 
concentration limit of 9.8 mglkg. 

Barium concentrations ranged from 150 to 496 mglkg. Sixteen of the 44 samples exhibited 
concentrations greater than the NMED approved background concentration limit of 246 mglkg. 

Beryllium concentrations ranged from 0.421 to 1.07 mg/kg. Four of the 44 samples exhibited 
concentrations greater than the NMED approved background concentration limit of 0.75 mglkg. 

Cadmium concentrations ranged from ND (0.019) to 1.67 mglkg. Twenty-two of the 44 values 
are estimated values. Five of the 44 samples exhibited concentrations greater than the NMED 
approved background concentration limit of 0.64 mglkg. 

Chromium concentrations ranged from 9.55 to 37.7 mglkg. Six of the 44 samples exhibited 
concentrations greater than the NMED approved background concentration limit of 18.8 mglkg. 

Lead concentrations ranged from 0.45 J to 176 mg/kg. Sixteen of the 44 samples exhibited 
concentrations greater than the NMED approved background concentration limit of 18.9 mg/kg. 

Mercury concentrations ranged from ND (0.00225) to 0.0842 mg/kg. Thirty-nine of the 
44 sample concentrations were either non-detects or estimated values. Three of the 
44 samples exhibited concentrations greater than the NMED approved background 
concentration limit of 0.055 mglkg. 

Selenium concentrations ranged from ND (0.135) to 1.30 mg/kg and all detected concentrations 
were below the NMED approved background concentration limit of 3.0 mg/kg. 

Silver concentrations ranged from ND (0.031) to 0.518 J mglkg. The results from all 44 samples 
were either estimated values or nondetects. One sample exhibited a concentration greater than 
the nonquantified background concentration limit of <0.5 mg/kg. 

Because there are no background concentrations for VOCs in soil, any detectable VOCs in the 
samples collected at SWMU 81 C can be considered an indication of contamination. Four VOCs 
(chlorodibromomethane, chloroform, dichlorobromomethane, and methylene chloride) were 
detected at SWMU 81C. The following briefly describes the VOC analytical results for 
SWMU 81C. 

Table 3.4.5-2 summarizes the off-site VOC analysis for the 39 soil samples and five duplicate 
samples collected. Four VOCs were detected, chlorodibromomethane, chloroform, 
dichlorobromomethane, and methylene chloride, in a few samples at SWMU 81C. All four of the 
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VOCs detected at SWMU 81 C were reported with values at concentrations less than the 
practical quantitation limit and were, thus, qualified J (estimated values). 

The upper section of SWMU 81C , which contained most of the expended rocket motors and 
debris, yielded no levels of VOCs above detection limits. The only VOC associated with 
samples from the upper section was methylene chloride at 2.2 IJglL J from the associated trip 
blank. Methylene chloride is a common laboratory contaminant. Table 3.4.5-3 summarizes the 
detection limits used for analyzing VOCs by the off-site laboratory. 

SVOCs 

Because there are no applicable background concentrations for SVOCs in soil any detectable 
SVOCs in the samples collected at SWMU 81 C can be considered an indicator of 
contamination. Three SVOCs (diethyl phthalate, bis[2-ethylhexyl phthalate], and phenol) were 
detected in a few samples at SWMU 81 C. The following briefly describes the SVOC analytical 
results. 

Table 3.4.5-4 summarizes the off-site SVOC analysis for the 39 soil samples and five duplicate 
samples collected. Bis(2-ethylhexyl) phthalate was detected in only one sample from the upper 
section of SWMU 81 C at 1,500 IJglkg. Diethyl phthalate was detected in seven samples, four 
from the lower section and three from the upper section. The maximum concentration of diethyl 
phthalate was 13,000 J IJglkg. All concentrations were estimated within the exception of 
480 IJglkg in Sample CY81C-GR-023-SS, but diethyl phthalate was not seen in the duplicate 
sample from this location. Phenol was detected in one sample, CY81C-GR-023-SS at 
240 J IJglkg. Table 3.4.5-5 summarizes the detection limits used for analyzing SVOCs by the 
off-site laboratory. 

Because there are no applicable background concentrations for HE in soil any detectable HE in 
the samples collected at SWMU 81 C can be considered an indicator of contamination. 

Table 3.4.5-6 summarizes the off-site HE analysis for the 39 soil samples and five duplicate 
samples collected. One HE compound (m-dinitrobenzene) was detected in two samples 
(CY81C-GR-41-SS and CY81 C-GR-42-SS) at concentrations of 99IJglkg and 100 IJglkg, 
respectively. Table 3.4.5-7 summarizes the detection limits used for analyzing HE compounds 
by the off-site laboratory. 

Radionuclides 

Table 3.4.5-8 summarizes the on-site gamma spectroscopy analysis results for the 39 soil 
samples and five duplicate samples. The gamma spectroscopy results indicate that gamma 
activity was detected above the background concentration limits in only three samples (CY81 C
GR-009-SS, CY81C-GR-041-SS and CY81C-GR-048-SS). In Samples CY81C-GR-041-SS and 
CY81 C-GR-048-SS gamma activity at levels of 0.233 pCi/g and 0.168 pCi/g, respectively, was 
attributable to uranium-235 which exceeded the 0.16 pCi/g background level. However, the 
minimum detectable activities (MDA) associated with nondetectable results for uranium-235 
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exceeded background in all instances except Samples CY81C-GR-018-SS and CY81C-GR-
046-SS. Although this situation inhibits any comparison to background, uranium-238 and 
uranium-235 results can be compared because both coexist in DU. As a result, any elevated 
uranium-238 activity would be accompanied by a corresponding elevation in uranium-235 
activity. Using this comparison, the non detectable results obtained for uranium-235 that have 
MDAs above background in the samples do not show corresponding elevated activities in the 
results for uranium-238. Gamma activity attributable to cesium-137 exceeded the 0.515 pCi/g 
background level only in sample CY81 C-GR-009-SS (0.575 pCi/g). Gamma activity attributable 
to uranium-238 and thorium-232 was either not detected above the MDA or not detected above 
background. 

Gross Alpha and Gross Beta 

Table 3.4.5-9 summarizes the off-site gross alpha and gross beta analysis results for 39 soil 
samples and five duplicate samples. Gross beta activity did not exceed background in any 
of the samples that were analyzed. Gross alpha activity slightly exceeded background in 
four samples (CY81C-GR-004-SS, CY81C-GR-005-SS, CY81C-GR-009-SS, and CY81C-GR-
024-SS). 

3.4.5.4 Soil Pile Sampling 

SNUNM conducted soil sampling at the soil piles generated from the VCM at SWMU 81 C in 
September 1998 to determine whether potential COCs were present at levels exceeding 
background limits at the site and/or at levels sufficient to pose a risk to human health or the 
environment. All sampling activities were performed in accordance with the rationale and 
procedures described in the RFI work plan for OU 1333 (SNUNM September 1995) and the 
VCM Plan (SNUNM August 1998). SNUNM chain-of-custody and sample documentation 
procedures were followed for all samples that were collected. 

After the excavation for the VCM was completed, soil sampling was performed at both the upper 
(approximately 600 cubic yards) and lower (approximately 100 cubic yards) soil piles of 
SWMU 81C. A total of 15 soil samples, 13 from the upper soil pile and two from the lower soil 
pile, were collected (Figure 3.4.5-9). All soil samples collected in September 1998 were 
analyzed off site for VOCs, SVOCs, Metals, HE, and gross alpha and gross beta activity. 
General Engineering Laboratories of Charleston, South Carolina, analyzed the samples for 
VOCs using EPA Method 8260 (EPA November 1986), SVOCs using EPA Methods 8270 (EPA 
November 1986), RCRA metals plus beryllium using EPA Method 6010/7000 (EPA November 
1986), HE using EPA Method 8330 (EPA November 1986), and gross alpha and gross beta 
using EPA Method 900.0 (EPA November 1986). In addition, SNUNM Department 7713 RPSD 
Laboratory also used gamma spectroscopy to analyze the samples on site for radionuciides. 

3.4.5.4.1 Soil Pile Sampling Data Gaps 

Analytical data from soil pile sampling are sufficient to characterize the level of contamination in 
the excavated soil. There are no further data gaps regarding characterization of the soil piles 
from SWMU 81 C. 
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3.4.5.4.2 Soil Pile Sampling Results and Conclusions 

In September 1998 soil samples from the upper and lower soil piles were collected from 
15 locations throughout the piles. Thirteen samples were collected from the large upper soil pile 
and two samples were collected from the small lower soil pile. 

Tables 3.4.5-10,3.4.5-11,3.4.5-12, and 3.4.5-13 summarize the metals, SVOC, and 
radionuclide (Le., gross alpha and gross beta, and gamma spectroscopy) analytical results for 
all of the soil samples collected from the soil piles at SWMU 81 C. Annex 3-B contains complete 
results for the gamma spectroscopy analyses. Analytical method detection limits were the same 
as those listed in Tables 3.4.5-3, 3.4.5-5, and 3.4.5-7 for the VOCs, SVOCs, and HE 
compounds, respectively. The remainder of this section describes the results of soil pile 
sampling at SWMU 81C. 

Metals 

Table 3.4.5-10 summarizes the metals analysis for the 15 soil samples collected from the soil 
piles from SWMU 81C. 

Arsenic, chromium, mercury, selenium, and silver were not detected above the NMED approved 
background concentration limits in any of the soil pile samples collected at SWMU 81 C. Barium 
was detected above the NMED approved background concentration limits of 246 mglkg in two 
samples (CY81C-GR-026-S and CY81C-GR-027-S). Beryllium was detected above the NMED 
approved background concentration limits of 0.75 mglkg in three samples (CY81C-GR-028-S, 
CY81C-GR-039-S and CY81C-GR-040-S). Cadmium was detected above the NMED approved 
background concentration limits of 0.64 mglkg in two samples (CY81C-GR-026-S and CY81C
GR-027-S). Lead was detected above the NMED approved background concentration limits of 
18.9 mglkg in four samples (CY81C-GR-026-S, CY81C-GR-027-S, CY81C-GR-034-S, and 
CY81 C-GR-039-S). 

Because there are no background concentrations for VOCs in soil, any detectable VOC in the 
samples collected from the soil piles at SWMU 81 C can be considered an indication of 
contamination. However, no VOCs were detected in the 15 soil samples collected from the soil 
piles at SWMU 81C. 

SVOCs 

Because there are no background concentrations for SVOCs in soil, any detectable SVOC in 
the samples collected from the soil piles at SWMU 81C can be considered an indication of 
contamination. One SVOC, diethyl phthalate, was detected in three of the samples (CY81 C
GR-028-S, CY81 C-GR-031-S, and CY81 C-GR-033-S) collected from the soil piles at 
SWMU 81C. Table 3.4.5-11 summarizes the off-site SVOC analysis for the 15 soil samples 
collected from the soil piles at SWMU 81 C. 

AU5·99IWP/SNL:r4500-3.doc 3-72 301462.225.03051161993:49 PM 



Sample Attributes 

Record ER Sample 10 
Number

c 
(Figure 3.4.5-9) 

600789 CY81C-GR-026-S 

600789 CY81C-GR-027-S 

600789 CY81C-GR-028-S 

600789 CY81C-GR-029-S 

600789 CY81C-GR-030-S 

600789 CY81C-GR-031-S 

600789 CY81 C-GR-032-S 

600789 CY81C-GR-033-S 

600789 CY81 C-GR-034-S 

600789 CY81 C-GR-035-S 

600789 CY81 C-GR-036-S 

600789 CY81 C-GR-037-S 

600789 CY81C-GR-038-S 

600789 CY81C-GR-039-S 

600789 CY81C-GR-040-S 

Table 3.4.5-10 
Summary of SWMU 81C Soil Pile Sampling Metals Analytical Results, 

September-October 1998 

Metals (EPA 601017000' (mg/kg)" 
Sample 
Oepth 
Jilt Arsenic Barium Beryllium Cadmium Chromium Lead 

0.0-0.5 4.90 274 0.641 1.09 15.8 20.3 

0.0-0.5 4.46 270 0.625 0.802 15.7 22.5 

0.0-0.5 4.85 204 0.787 0.325J 16.4 16.4 
(0.528) 

0.0-0.5 4.13 196 0.745 0.323J 15.9 13.7 
(0.489) 

0.0-0.5 4.08 185 0.692 0.367 J 14.9 13.3 
(0.527) 

0.0-0.5 4.36 183 0.739 0.317 J 15.2 15.5 
(0.522) 

0.0-0.5 4.08 175 0.698 0.311 J 13.7 13.5 
(0.518) 

0.0-0.5 4.74 189 0.737 0.321 J 15.0 15.6 
(O.499) 

0.0-0.5 4.65 204 0.728 0.374J 15.1 19.1 
lO.5271 

0.0-0.5 4.96 192 0.737 0.414J 14.6 15.4 
(0.502) 

0.0-0.5 5.45 186 0.730 0.365J 17.1 18.3 
(0.527) 

0.0-0.5 4.51 198 0.698 0.406J 15.5 14.1 
(0.501) 

0.0-0.5 5.32 189 0.728 0.385J 14.7 15.9 
(0.521) 

0.0-0.5 5.39 203 0.781 0.436J 15.3 20.1 
(0.493) 

0.0-0.5 4.69 198 0.765 0.390J 14.9 16.6 
(0.516t 

Background Soil Concentrations, 9.8 246 0.75 0.64 18.8 18.9 
CanvonArea 

Mercury Selenium Silver 
0.00768J NO (0.135) NO (0.031) 
(0.0320) 

0.00296J NO (0.135) NO (0.031) 
(0.0329) 
0.0143 J NO (0.135) NO (0.031) 
(0.0346) 

0.00959J NO (0.135) NO (0.031) 
(0.0342) 
0.0111 J NO (0.135) NO (0.031) 
(0.0325) 

0.00671 J NO (0.135) NO (0.031) 
(0.0327) 
O.Ol04J NO (0.135) NO (0.031) 
(0.0341) 
0.0235J NO (0.135) NO (0.031) 

JO.0356) 
0.0136 J NO (0.135) NO (0.031) 
(0.0305) 

0.00668J NO (0.135) NO (0.031) 
(0.0334) 
0.0107 J NO (0.135) NO (0.031) 
(0.0339) 

0.00912 J NO (0.135) NO (0.031) 
(0.0351) 

0.00637 J NO (0.135) NO (0.031) 
(0.0335) 
0.0276J NO (0.135) NO (0.031) 
(0.0345) 
0.0311 J NO (0.135) NO (0.031) 
(0.0345) 
0.055 3.0 <0.5 



Table 3.4.5-10 (Concluded) 
Summary of SWMU 81C Soil Pile Sampling Metals Analytical Results, 

September-Qctober 1998 

"EPA November 1986. 
bValues in bold exceed background soil concentrations. 

<Analysis requesVchain of custody. 
"From Zamorski December 1997. 
CY Canyon. 
ER = Environmental Restoration. 
« = Foot (feet). 
GR = Grab sample. 
ID Identification. 
J ( ) = The reported value is grealer than or equal to the method detection limit (MDL) but is less than the practical quantitation limit for on·site 

mglkg 
ND() 

laboratory analyses or the reporting detection limit for off·site laboratory analyses, shown in parenthesis. 
= Milligrams per kilogram. 
= Not detected above the MDL, shown in parenthesis. 

S 
SWMU= 

Soil sample. 
Solid waste management unit. 



Table 3.4.5-11 
Summary of SWMU 81C Soil Pile Sampling SVOC Analytical Results, 

September 1998 

Sample Attributes 

Record Number' ERSample 10 Sample Depth (tt) 
S00789 CY81 C-GR-02S-S 

S00789 CY81 CoG R-027-S 

S00789 CY81 C-GR-028-S 

S00789 CY81 C-GR-029-S 

S00789 CY81 C-GR-030-S 

S00789 CY81 C-GR-031-S 

S00789 CY81 C-GR-032-S 

S00789 CY81 C-GR-033-S 

S00789 CY81 C-GR-034-S 

S00789 CY81 C-GR-035-S 

S00789 CY81 C-GR-03S-S 

S00789 CY81 C-GR-037-S 

S00789 CY81 C-GR-038-S 

S00789 CY81 C-GR-039-S 

S00789 CY81 C-GR-040-S 

"EPA November 1985. 
bNumbers in bold represent detected values. 
'Analysis requestlchain-of-custody record. 
CY = Canyon. 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

0.0-0.5 

EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
tt = Foot (feet). 
GR = Grab sample. 
10 = Identification. 

SVOCs (EPA Method 8270)" (f.lg/kg)b 

Oiethyl Phthalate 

NO (34S) 

NO (34S) 

240 J (365) 

NO (357) 

NO (357) 

240 J (357) 

NO (357) 

900 

NO (357) 

NO (353) 

NO (357) 

NO (350) 

NO (353) 

NO (353) 

NO (350) 

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. 

f.lg/kg = Microgram(s) per kilogram. 
NO = Not detected above the MOL, shown in parenthesis. 
S = Soil sample. 
SWMU = Solid waste management unit. 
SVOC = Semivolatile organic compound. 
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Table 3.4.5-12 
Summary of SWMU 81C Soil Pile Sampling Gamma Spectroscopy Analytical Results, 

September 1998 

Sample Attributes. 

Uranium·238 
Record ER SamplelD Sample 

Number· (Figure 3.4.5-9) Depth (It) Results 

600820 CY81 C·GR-026·S 0.0-0.5 ND (0.528) 

600820 CY81C·GR·027·S 0.0-0.5 ND (0.499) 

600820 CY81C-GR-028-S 0.0-0.5 0.417 

600820 CY81 C-GR-029-S 0.0-0.5 0.602 

600820 CY81 C-GR-030-S 0.0-0.5 0.821 

600820 CY81C-GR-031-S 0.0-0.5 ND (0.538) 

600820 CY81C-GR-032-S 0.0-0.5 ND (0.553) 

600820 CY8t C-GR-033-S 0.0-0.5 0.619 

600820 CY81C-GR-034-S 0.0-0.5 ND (0.575) 

600820 CY8t CoG R-035-S 0.0-0.5 0.523 

600820 CY81C-GR-036-S 0.0-0.5 ND (0.521) 

600820 CY81C-GR-037-S 0.0-0.5 0.509 

600820 CY81 C-GR-038-S 0.0-0.5 ND (0.550) 

600820 CY81 C-GR-039-S 0.0-0.5 ND (0.549) 

600820 CY81C-GR-040-S 0.0-0.5 0.323 

Background Soil Activity, Upper Canyons " 2.31 

·Analysis request/chain of custody 

"Two standard deviations about the mean detected activity. 

"Dinwiddie September 1997. 
CY = Canyons. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab Sample. 
ID = Identification. 
NA = Not applicable. 

Error" 

+/-0.368 

+/-0.478 

+/-0.397 

+/-0.461 

+/-0.537 

+/-0.430 

+/-0.356 

NA 

ND = Not detected above the minimum detectable activity, shown in parenthesis. 
pCVg = Picocurle(s) per gram. 
S = Subsurface soil sample. 
SWMU = Solid waste management unit. 

= Error not calculated for nondetectable results. 

Gamma Spectroscopy Activity (pCVgl" 

Thorium·232 Uranium-235 

Results Error" Results Error" 

0.598 +/·0.357 ND (0.194) 

0.565 +/-0.339 ND (0.121) 

0.723 +/-0.384 ND (0.194) 

0.681 +/-0.390 0.0970 +/-0.165 

0.711 +/-0.394 ND (0.200) 

0.640 +/-0.399 0.0995 +/-0.172 

0.692 +/-0.422 ND (0.202) 

0.n8 +/-0.447 ND (0.210) 

0.818 +/-0.451 ND (0.209) 

0.847 +/-0.460 ND (0.201) 

0.694 +/-0.392 ND (0.193) 

0.843 +/-0.432 ND (0.0992) 

0.762 +/-0.415 0.146 +/-0.172 

0.732 +/-0.441 0.101 +/-0.172 

ND (0.152) ND (0.197) 

1.03 NA 0.16 NA 

Ceslum-137 

Results Error 

0.0523 +/- 0.0162 

0.0593 +/- 0.0348 

0.0357 +/- 0.0344 

0.0368 +/- 0.0278 

0.0251 +/- 0.0380 

0.0295 +/- 0.0332 

0.0353 +/- 0.0339 

0.0395 +/- 0.0244 

0.0492 +/- 0.0373 

0.0443 +/- 0.0362 

0.0361 +/- 0.0304 

0.0468 +/- 0.0387 

0.0376 +/- 0.0267 

0.0391 +/- 0.0348 

0.0382 +/- 0.0370 

0.515 NA 



Table 3.4.5-13 
Summary of SWMU 81 C Soil Pile Sampling Gross Alpha and Beta Analysis, 

September 1998 

Sample Attributes Activity (pCi/g) b 

Record Sample Gross Alpha 

Number" ER Sample 10 Depth (ft) Results 

Inside Bunker 

600789 CY81C-GR-026-S 0.0-0.5 19.3 

600789 CY81 C-GR-027-S 0.0-0.5 14.2 

600789 CY81 C-GR-028-S 0.0-0.5 10.6 

600789 CY81 C-GR-029-S 0.0-0.5 10.7 

600789 CY81 C-GR-030-S 0.0-0.5 13.0 

600789 CY81 C-GR-031-S 0.0-0.5 11.1 

600789 CY81 C-GR-032-S 0.0-0.5 11.6 

600789 CY81 C-GR-033-S 0.0-0.5 7.86 

600789 CY81 C-GR-034-S 0.0-0.5 7.36 

600789 CY81 C-GR-035-S 0.0-0.5 9.07 

600789 CY81 C-GR-036-S 0.0-0.5 11.3 

600789 CY81C-GR-037-S 0.0-0.5 15.3 

600789 CY81 C-GR-038-S 0.0-0.5 15.6 

600789 CY81C-GR-039-S 0.0-0.5 17.9 

600789 CY81 C-GR-040-S 0.0-0.5 14.0 

Background Soil Concentrations, Canyon' 18.3 

"Analysis requesVchain of custody. 
"Two standard deviations above the mean detected activity. 
'From Tharp July 1998. 
CY = Canyons. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
NA = Not applicable. 
pCi/g = Picocurie(s) per gram. 
S = Subsurface soil sample. 
SWMU = Solid waste management unit. 

Error b Results 

+/- 4.82 30.7 

+/- 4.24 15.9 

+/- 3.52 17.7 

+/- 3.49 17.6 

+/- 3.89 21.5 

+/- 3.61 19.1 

+/- 3.68 21.6 

+/- 3.08 20.3 

+/- 2.98 20.7 

+/- 3.34 19.8 

+/- 3.51 16.1 

+/- 4.33 19.0 

+/- 4.30 25.3 

+/- 4.48 20.6 

+/- 3.97 20.5 

NA 52.7 

Beta 

Errorb 

+/- 4.44 

+/- 3.88 

+/- 3.21 

+/- 3.42 

+/- 3.57 

+/- 3.57 . 

+/- 3.48 

+/- 3.63 

+/- 3.48 

+/- 3.63 

+/- 3.76 

+/- 3.78 

+/- 3.91 

+/- 3.89 

+/- 3.75 

NA 
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Because there are no background concentrations for HE compounds in soil, any detectable HE 
compounds in the samples collected from the soil piles at SWMU 81C can be considered an 
indication of contamination. However, no HE compounds were detected in the 15 soil samples 
collected from the soil piles at SWMU 81C. 

Radionuclides 

Table 3.4.5-12 summarizes the on-site gamma spectroscopy analysis results for 15 soil 
samples collected from the soil piles at SWMU 81 C. The gamma spectroscopy results indicate 
that no gamma activity was detected above the MDA or background concentration. However, 
the MDA associated with nondetectable results for uranium-235 exceeded background in most 
instances. Although this situation inhibits any comparison to background, uranium-238 and 
uranium-235 can be compared because both coexist in DU. As a results, any elevated 
uranium-238 activity would be accompanied by a corresponding elevation in uranium-235 
activity. Using this comparison, the nondetectable results obtained for uranium-235 that have 
MDAs above background in the samples do not show corresponding elevated activities in the 
results for uranium-238. 

Gross Alpha and Gross Beta 

Table 3.4.5-13 summarizes the off-site gross alpha and gross beta analysis results for the 
15 soil samples collected from the soil piles from SWMU 81 C. Gross alpha activity and gross 
beta activity did not exceed background in any of the samples that were analyzed. 

3.4.5.5 Data Quality 

QA/QC Results 

Tables 3.4.5-1,3.4.5-2,3.4.5-4, and 3.4.5-6 present results of the analysis of metals, VOCs, 
SVOCs, and HE QA/QC samples that were collected during the confirmatory sampling program 
at SWMU 81 C. These QA/QC samples consisted of three equipment blanks and three trip 
blanks. The equipment blanks were analyzed off site for metals, VOCs, HE, and SVOCs and 
the trip blanks were analyzed for VOCs. No VOCs or SVOCs were detected in any of the three 
equipment blanks. Very low estimated levels of one HE compound (m-dinitrobenzene) were 
detected in the two equipment blanks. Metals concentrations all three equipment blanks were 
at less than detection limits for all analytes except barium and chromium. The concentrations 
were below the practical detection limit, and were qualified J (estimated value). One HE 
compound (m-p-nitrobenzene) was detected in two of the equipment blanks at very low 
estimated concentrations. Methylene chloride was detected in two of the three trip blanks. No 
QA/QC samples were collected for radionuclide analyses. 

To assess the precision of soil sampling procedures, five soil samples were collected and 
analyzed in replicate off site. Relative percent differences (RPD) were calculated from the 
data and are shown in Table 3.4.5-14. Because some of results for the sample pairs are 
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Table 3.4.5-14 
Summary of SWMU 81 C Field Duplicate Relative Percent Differences 

Sam(lle Attributes Relative Percent Difference 
Record ER Sample ID Sample 

Number" (FiQure 3.4.5-9) Depth (ft) Arsenic Barium B~ryllium Cadmium Chromium Lead 
600788 CY81 C-GR-010-SS 0.0-0.5 8.9 6.1 6.3 7.7 2.1 32.1 

CY81 C-GR-01 O-DP 
(off-site laboratory) 

600788 CY81 C-GR-018-SS 0.0-0.5 7.8 1.2 5.2 114.7 1.4 1.0 
CY81C-GR-018-DP 
_(off-site laboratory) 

600789 CY81 C-GR-023-SS 0.0-0.5 5.2 11.2 5.1 0.6 9.1 63.2 
CY81 C-GR-023-DU 
(off-site laboratory) 

600789 CY81 C-GR-025-SS 0.0-0.5 10.0 12.9 15.2 130.6 22.2 29.1 
CY81 C-GR-025-DU 
(off-site laboratory) 

600790 CY81 C-GR-044-SS 0.0-0.5 5.2 8.0 1.3 10.7 10.2 1.8 
CY81 C-GR-044-DP 
(off-site laboratory) 

"Analysis requesVchain of custody. 
CY = Canyon. 
DU = Duplicate sample. 
DP = Duplicate sample. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
NC = Not calculated for estimated values or nondetected results. 
SS = Surface soil sample. 
SWMU = Solid Waste Management Unit. 



nondetect, RPDs could not be calculated for all samples for mercury, selenium, and silver. The 
corresponding RPDs ranged from 5.2 to 10.0 percent for arsenic, from 1.2 to 12.9 percent for 
barium, from 1.3 to 15.2 percent for beryllium, from 0.6 to 130.6 percent for cadmium, from 1.4 
to 22.2 percent for chromium, and from 1.0 to 63.2 percent for lead in the five sample duplicate 
pairs. With the exception of cadmium and lead the results obtained for the five sample duplicate 
pairs are in good agreement for a soil matrix. 

Data Validation 

All off-site laboratory results were reviewed and verified/validated according to "Data 
VerificationNalidation Level3-DV-3" in Attachment C of the Technical Operating Procedure 
94-03, Rev. 0 (SNUNM July 1994b). In addition SNUNM Department 7713 (RPSD Laboratory) 
reviewed all gamma spectroscopy results according to "Laboratory Data Review Guidelines," 
Procedure No. RPSD-02-11, Issue No.2 (SNUNM July 1996). Annex 3-C contains off-site data 
validation reports. The verification/validation process confirmed that the data are acceptable for 
use in this NFA proposal for SWMU 81 C. 

During data validation, qualifications were applied to VOC sample data due to blank 
contamination. Methylene chloride detections in 13 samples were qualified as "nondetects" due 
to trip blank contamination. 

3.5 Site Conceptual Model 

The site conceptual model for SWMU 81C is based upon residual COCs identified in the soil 
samples collected from the base of the excavation following the VCM. This section summarizes 
the nature and extent of contamination and the environmental fate of COCs. 

3.5.1 Nature and Extent of Contamination 

The primary COCs at SWMU 81 C are metals associated with the disposal of spent rocket 
motors and metallic debris from rocket sled tests. Low estimated concentrations of four VOCs, 
three SVOCs, and one HE compound were also detected in a few samples. Gamma activities 
were detected above background in a few samples. Metal and radionuclide COCs were 
determined by comparing sample results to background concentrations and to activities 
established for the Canyons Area (Dinwiddie September 1997, Zamorski December 1997). Any 
metal or radionuclide found to exceed background in any sample is considered a potential COC 
for the site. Because the MDAs for uranium-235 analyses exceed background activity limits 
(see Table 3.4.5-8), nondetect sample results are also considered in identifying potential COCs. 
In the case of radionuclides, the MDA is used for comparison to baCkground. As a result, metal 
COCs include arsenic, barium, beryllium, cadmium, chromium, lead, mercury, and silver. 
Radionuclide COCs include uranium-235 and cesium-137. Table 3.5.1-1 lists the COCs and 
the sample locations where they were detected. 

Thirty-nine samples and five duplicate samples were collected from the base of the excavations 
at SWMU 81 C. In most cases the COCs are only slightly elevated above background 
concentrations or activity limits specified for the Canyons Area (Dinwiddie September 1997, 
Zamorski December 1997). The COCs that exceed background limits typically occur as isolated 
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Table 3.5.1-1 
Summary of COCs for SWMU 81C 

Maximum 
Background 

LimiVCanyons Average Sampling Locations 
Area" (mg/kg Maximum Concentration b Where Background 

COCs Greater Than except where Concentration (mg/kg (mg/kg except Concentration 
COCTvpe Number of Samples Background noted) except where noted) where noted) Exceedecf 

Metals 54 environmental; Arsenic 9.B 13.5 5.10 CYBl C-GR-001-SS 
5 duplicates Barium 246 496 230 CYBl C-GR-002-SS 

CYBl C-GR-003-SS 
CYBl C-GR-005-SS 
CYB1 C-GR-006-SS 
CYB1C-GR-007-SS 
CYB1C-GR-00B-SS 
CYB1C-GR-Oll-SS 
CYB1C-GR-013-SS 
CYB1C-GR-016-SS 
CYBl C-GR-017 -SS 
CYB1C-GR-01B-SS 
CYB1C-GR-01B-DP 

Vl , 
Ol ...... 

CYBl C-GR-021-SS 
CYB1C-GR-022-SS 
CYB1C-GR-023-SS 
CYB1C-GR-023-DU 
CYBl C-GR-026-S 
CYB1C-GR-027-S 

Beryllium 0.75 1.07 0.63 CYB1C-GR-001-SS 
CYBl C-GR-022-SS 
CYB1 C-GR-024-SS 
CYB1C-GR-025-SS 
CYBl C-GR-02B-S 
CYBl C-GR-039-S 
CYBl C-GR-040-S 

Cadmium 0.64 1.67 0.44 CYBl C-GR-001-SS 
CYB1C-GR-004-SS 
CYB1C-GR-012-SS 
CYB1C-GR-01B-DP 
CYBl C-GR-026-S 
CYB1C-GR-027-S 
CYB1C-GR-051-SS 

Refer to footnotes at end of table. 



COCType Number of Samples 
Metals 54 environmental; 
(Continued) 5 duplicates 

Refer to footnotes at end of table. 

Table 3.5.1-1 (Continued) 
Summary of COCs for SWMU 81C 

Maximum 
Background 

LimiVCanyons 
Area· (mglkg Maximum 

COCs Greater Than except where Concentration (mglkg 
Background noted) except where noted) 

Chromium 18.8 37.7 

Lead 18.9 176 

Mercury 0.055 0.0842 

Selenium 3.0 1.3 

Silver <0.5 0.518 J 

Average Sampling Locations 
Concentration b Where Background 

(mglkg except Concentration 

where noted) Exceeded
c 

15.55 CY81C-GR-001-SS 
CY81C-GR-004-SS 
CY81 C-GR-017-SS 
CY8l C-GR-022-SS 
CY81 C-GR-050-SS 
CY81C-GR-051-SS 

20.74 CY81C-GR-001-SS 
CY81 C-GR-004-SS 
CY81C-GR-012-SS 
CY81C-GR-015-SS 
CY81 C-GR-018-SS 
CY81C-GR-018-DP 
CY81C-GR-022-SS 
CY81C-GR-023-SS 
CY81 C-GR-023-DU 
CY81 C-GR-024-SS 
CY81C-GR-025-SS 
CY81C-GR-025-DU 
CY81 C-GR-026-S 
CY81C-GR-027-S 
CY81 C-GR-034-S 
CY81 C-GR-039-S 
CY81C-GR-051-SS 
CY8l C-GR-052-SS 
CY81C-GR-053-SS 
CY81C-GR-054-SS 

0.02 CY81 C-GR-020-SS 
CY81 C-GR-02l-SS 
CY81 C-GR-05l-SS 

0.43 All samples were less 
than NMED approved 
background 
concentration 

Not calculated CY81C-GR-017-SS 



!:'l 
~ 
~ 
B 
I!! 

~ 

COCTvpe 
VOC 

SVOC 

HE 

Number of Samples 
54 environmental; 
5 duplicates 

54 environmental; 
5 duplicates 

54 environmental; 
5 duplicates 

54 environmental; 
5 duplicates 

It Refer to footnotes at end of table. 
<0 
." s:: 

Table 3.5.1-1 (Continued) 
Summary of COCs for SWMU 81 C 

Maximum 
Background 

Limit/Canyons 
Area' (mg/kg Maximum 

COCs Greater Than except where Concentration (mg/kg 
Background noted) except where noted) 

Chlorodibromomethane NA 0.84 J (1.12) Ilg/kg 

Chloroform NA 7.4 J (1.12) Ilg/kg 

Dichlorobromomethane NA 2.1 J Ilg/kg 

Methylene Chloride NA 7.8 J Ilg/kg 
Diethyl Phthalate NA 13,000 J Ilg/kg 

Bis(2-ethylhexvl)phthalate NA 1,500 Ilg/kg 
Phenol NA 240J /.Ig/kg 
m-dinitrobenzene NA 100 1lg/kg 

Average Sampling Locations 
Concentration" Where Background 
(mg/kg except Concentration 
where note<iL Exceeded' 
Not calculated CY81C-GR-001-SS 

CYBl C-GR-002-SS 
CYB1C-GR-006-SS 
CY81 C-GR-01 O-DP 

Not calculated CY81C-GR-001-SS 
CY81C-GR-002-SS 
CY81C-GR-006-SS 
CY81C-GR-00B-SS 
CY81C-GR-Ol0-DP 
CYB 1 C-GR-Oll-SS 
CYB1C-GR-013-SS 
CY81C-GR-014-SS 
CY81C-GR-015-SS 

Not calculated CY81C-GR-001-SS 
CY81 C-GR-002-SS 
CY81 C-GR-006-SS 

Not calculated CY81 C-GR-002-SS 
Not calculated CY81C-GR-014-SS 

CY81 C-GR-019-SS 
CY81 C-GR-022-SS 
CY81 C-GR-023-SS 
CY81 C-GR-028-S 
CY81C-GR-031-S 
CY81 C-GR-034-S 
CY81 C-GR-044-DP 
CY81 C-GR-051-SS 
CY81 C-GR-053-SS 

Not calculated CY81 C-GR-044-SS 
Not calculated CY81 C-GR-023-SS 
Not calculated CY81C-GR-041-SS 

CY81 C-GR-042-SS 



COCType Number 01 Samples 
Radionuclides 54 environmental; 

5 duplicates 

Table 3.5.1-1 (Concluded) 
Summary of COCs for SWMU 81 C 

Maximum 
Background 

LimillCanyons 
Area" (mg/kg Maximum 

COCs Greater Than except where Concentration (mg/kg 
Back~round notedt except where noted) 

U-235 0.16 pCllg 0.252 

Cs-137 0.515 pClIg 0.575 pCilg 

"From Zamorski December 1997 (for metals); from Dinwiddie September 1997 (for radionuclides). 

Average 
Concentration 

b 

(mg/kg except 
where noted) 

Not Calculated' 

Not Calculated' 

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

Sampling Locations 
Where Background 

Concentration 
Exceeded" 

CY81C-GR-041-SS 
CY81C-GR-Q48-SS 
CY81C-GR-009-SS 

<Includes all samples with detectable concentrations (for VOCs and SVOCs) or all samples with nondetectable results where the MDA exceeds background (for 
radionuclides). 
dAn average MDA is not calculated because of the variability in instrument counting error and the number of reported nondetectable activities. 
COC = Constituent of concern. 
CY = Canyon. 
DP = Duplicate sample. 
GR = Grab sample. 
J ( ) = Reported value is greater than or equal to the method detection limit but is less than the practical quantitation limit. shown in parenthesis. 
Ilg/kg = Micrograms per kilogram. 
MDA = Minimum detectable activities. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NO ( ) = Not detected at or above the method detection limit, shown in parenthesis. 
NMED = New Mexico Environment Department. 
pCilg = Picocurie(s) per gram. 
S = Soil pile sample. 
S8 = Surface soil sample. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 



"hot spots· with no particular COC associations or correlation to particular locations or areas of 
the excavations that could be delineated as contaminated. 

Potential COCs were determined on the basis of detectable concentrations of VOCs, SVOCs, 
and HE in any soil sample. Because background concentrations for these constituents are not 
applicable, any detectable VOCs, SVOCs, or HE are considered potential contamination. 
Conversely, analytical results of samples that yielded no detections were not considered 
in evaluating potential COCs at SWMU 81 C. As a result, VOC COCs included 
chlorodibromomethane, chloroform, dichlorobromomethane, and methylene chloride. SVOC 
COCs included diethyl phthalate, bis(2-ethylhexyl) phthalate, and phenol. HE COCs included 
m-dinitrobenzene. Table 3.5.1-1 lists these COCs and the sample locations where they were 
detected. 

Because the concentrations of VOCs detected were below the laboratory practical quantitation 
limit, all VOCs were qualified as estimated values. Because the concentrations do not vary with 
sample location and the VOCs are common laboratory contaminants, it is believed that the 
VOCs do not result from contamination from activities conducted at SWMU 81 C. Because the 
locations of the SVOC detections are sporadic, the SVOCs are common laboratory 
contaminants, and most concentrations were detected below the laboratory practical 
quantitation limit, it is believed that the SVOCs do not result from contamination from activities 
conducted at SWMU 81C. Because the concentration of the one HE compound detected in 
only two samples is very low, it is believed that the HE represents only very minor isolated . 
residual contamination. 

The MDA associated with most uranium-235 analyses were above background. Cesium-137 
was detected above the maximum background activity in one sample location. All elevated 
activities are believed to be naturally occurring at SWMU 81C. 

3.5.2 Environmental Fate 

The primary source of COCs at SWMU 81 C was debris buried in the shallow water course on 
the south side of the sled track. The buried debris was removed from the water course during 
the VCM activities (Figure 3.5.2-1). The primary release mechanism of COCs to the surface 
and subsurface soils is loss of containment due to degradation of metal debris that may have 
occurred before the debris was removed during the VCM. 

Table 3.5.1-1 summarizes potential COCs for SWMU 81C. Based upon the nature and extent 
of contamination at the site (Section 3.5.1), metals, VOC, SVOC, and HE COCs occur 
sporadically at low concentrations in surface soils at the base of the excavation. No distinct 
vertical or horizontal distribution of contamination is present. As discussed in Section 3.5.1 
radionuclides are also potential COCs for SWMU 81C. All potential COCs were retained in the 
conceptual model and were evaluated in the human health and ecological risk assessments. 

The current land use for SWMU 81C is industrial. However, because the future land use for 
SWMU 81C is recreational (DOE et al. October 1995), the potential human receptor is 
considered a recreational user of the site. For all applicable pathways, the exposure route for 
the recreational user is dermal contact and ingestionlinhalation. Only ingestion of soil is 
considered a major exposure route for the recreational user. Potential biota receptors include 
flora and fauna at the site. Similar to the recreational user, direct ingestion of soil is considered 
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the major exposure route for biota, in addition to ingestion through food chain transfers or direct 
uptake. Annex 3-0, Section V, provides additional discussion of the exposure routes and 
receptors at SWMU 81C. 

3.6 Site Assessments 

Site assessment at SWMU 81 C includes risk screening assessments followed by risk baseline 
assessments (as required) for both human health and ecological risk. The following sections 
summarize the site assessment results. Annex 3-D provides details of the site assessment. 

3.6.1 Summary 

The site assessment concludes that SWMU 81 C has no significant potential to affect human 
health under a recreational land use scenario. After considering the uncertainties associated 
with the available data and modeling assumptions, ecological risks associated with SWMU 81C 
were found to be very low. Section 3.6 briefly describes and Annex 3-D provides details of the 
site screening assessments. 

3.6.2 Screening Assessments 

Risk screening assessments were performed for both human health risk and ecological risk for 
SWMU 81 C. This section briefly summarizes the risk screening assessments. 

3.6.2.1 Human Health 

SWMU 81C has been recommended for recreational land use (DOE et al. October 1995). 
Annex 3-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. 
This assessment included any detected VOCs or SVOCs and any radionuclide compounds 
detected either above background levels and/or above MOAs. The risk assessment process 
provides a quantitative evaluation of the potential adverse human health effects caused by 
constituents in the site's soil. The Risk Assessment Report calculated the hazard index (HI) and 
excess cancer risk for a recreational 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 81C nonradiological COCs is 0.00 for a recreational 
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 0.00. The excess 
cancer risk for SWMU 81C nonradiological COCs is 8E-7 for a recreational land use setting. 
Guidance from the NMEO indicates that excess lifetime risk of developing cancer by an 
individual must be less than 1 E-6 for Class A and B carcinogens and less than 1 E-5 for Class C 
carcinogens (NMEO March 1998). Thus, the excess cancer risk for this site is below the 
suggested acceptable risk value (1 E-6). The incremental excess cancer risk is 2.07E-7. 
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The incremental total effective dose equivalent (TEDE) for radionuclides for a recreational land 
use setting for SWMU 81 C is 5.6E-3 millirems (mrem)/year (yr), which is well below the 
recommended dose limit of 15 mrem/yr found in EPA's OSWER Directive No. 9200.4-18 
(1997a) and reflected in a document entitled "Sandia National Laboratories/New Mexico 
Environmental Restoration Project-RESRAD Input Parameter Assumptions and Justification" 
(SNUNM February 1998). The incremental excess cancer risk for the radionuclides is 7.0E-8 
for the recreational land-use scenario, which is much less than risk values calculated from 
naturally occurring radiation and from intakes considered as background concentration values. 

The residential land use scenarios for this site are provided only for comparison in the Risk 
Assessment Report (Annex 3-D). The report concludes that SWMU 81C does not have 
potential to affect human health under a recreational land use scenario. 

3.6.2.2 Ecological 

An ecological screening assessment that corresponds with the screening procedures (NMED 
March 1998) in the EPA's Ecological Risk Assessment Guidance for Superfund (EPA 1997b) 
was performed as set forth by the NMED Risk-Based Decision Tree. An early step in the 
evaluation compared COC concentrations and identified potentially bioaccumulative 
constituents (see Annex 3-D, Sections III, VI, VI1.2, and VI1.3). This methodology also required 
developing a site conceptual model and a food web model as well as selecting ecological 
receptors. Each of these items was 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 screening also includes the estimation of exposure 
and ecological risk. 

Tables 14,15,16, and 17 of Annex 3-D 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 primarily 
attributed to exposure concentration (maximum COC concentration was used in estimating risk), 
exposure setting (area use factors of one were assumed), and background risk. Based upon an 
evaluation of these uncertainties, ecological risks associated with this site are expected to be 
very low. 

3.6.3 Baseline Risk Assessments 

This section discusses the baseline risk assessments for human health and ecological risk. 

3.6.3.1 Human Health 

Based upon the fact that human health results of the screening assessment summarized in 
Section 3.6.2.1 indicate that SWMU 81C does not have potential to affect human health under a 
recreational land use setting, a baseline human health risk assessment is not required for 
SWMU 81C. 
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3.6.3.2 Ecological 

Based upon the fact that ecological results of the screening assessment summarized in 
Section 3.6.2.2 indicate that SWMU 81C has very low ecological risk, a baseline ecological risk 
assessment is not required for SWMU 81 C. 

3.6.4 Other Applicable Assessments 

No other applicable assessments have been conducted at SWMU 81 C. 

3.7 No Further Action Proposal 

3.7.1 Rationale 

Based upon field investigation data and the human health risk assessment analysis, an NFA is 
recommended for SWMU 81 C for the following reason: No COCs (particularly VOCs, SVOCs, 
or radionuclides) were present in concentrations considered hazardous to human health for a 
recreational land use scenario. 

3.7.2 Criterion 

Based upon the evidence provided above, SWMU 81 C is proposed for an NFA decision in 
conformance with Criterion 5 (NMED March 1998), which states, "The SWMU/AOC has been 
characterized or remediated in accordance with current applicable state or federal regulations, 
and that available data indicate that contaminants pose an acceptable level of risk under current 
and projected future land use." 
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REPORT DATE: May 8,1998 

SITE INFORMATION 

Site Reference: OU 1333 Bum Site, Albuquerque, NM 
Customer Purchase Order Number: BC-0262 

AUTHOR: JWH 

Gore Production Order Number: 093733 Gore Site Code: ALR, ALS, ALZ 

FIELD PROCEDURES 

# Modules shipped: 343 
Installation Date(s): 2-24,25,26,27-98 and 3-2,3,5,6-98 
# Modules Installed: 308 + 11 duplicates = 319 total 
Field work performed by: Sandia National Laboratories ' 

Retrieval date(s): 3-11,12,l3,14,17,19,20,23-98 
Exposure Time: approximately 18 [days] 
# Modules Retrieved: 318 # Trip Blanks Returned: 2· 
# Modules Lost in Field: 1 
# Unused Modules: 15·· 

Daterrime Received by Gore: 3-19,27-98 @ 11:46am and 3:10am By: TC,JL 
Recorded CoolerlWater Temperature Control Blank temperature: 7.2, 14.6, 17, 18 [0C] 
Chain of Custody Form attached: ..J 
Chain of Custody discrepancies: None 
Comments: 
• Modules #150928 and #150929 were identified as trip blanks on Page 1 of the Chain of 
Custody. Modules #150930, -931, and -932 had TB written onjar lid and Gore considered them 
as trip blanks. Two modules, # 150926 and -927 had BKI and BK2 written on the jar lids, 
respectively. These were treated as "unknown" blanks. Module #150649 was identified as a 
field blank. Module #150753 was lost. 
•• A total of fifteen modules were not returned and are unaccounted for. 
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ANALYTICAL PROCEDURES 

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

Instrumentation consists of state of the art gas chromatographs equipped with mass selective detectors, 
coupled with automated thermal desorption units. Sample preparation simply involves cutting the tip 
off the bottom of the sample module and transferring one or more exposed sorbent containers (sorbers, 
each containing 40mg of a suitable granular adsorbent) to a thermal desorption tube for analysis. 
Sorbers remain clean and protected from dirt, soil, and ground water by the insertion/retrieval cord, and 
require no further sample preparation. Samples remain frozen until analysis and unanalyzed sorbers are 
archived in the freezer for potential future analysis. 

Analytical Method Quality Assurance: 
The analytical method employed is a modified EPA method 8260Al8270B. Before each run sequence, 
two instrument blanks, a sorber containing 5~g BFB (Bromofluorobenzene), and a method blank are 
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be 
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or 
trip blanks. Standards containing the selected target compounds at three calibration levels of 5, 20, and 
50~g are analyzed at the beginning of each run. The criterion for each target compound is less than 
35% RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst 
has the option of generating second- or third-order standard curves, as appropriate. A second-source 
reference standard, at a level of20~g per target compound, is analyzed after every ten samples and/or 
trip blanks, and at the end of the run sequence. Positive identification of target compounds is 
determined by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus 
reference standard; and, 3) the analyst's judgment. 

NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will be discarded 
fifteen (15) days from the date of analysis. 

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection 
Quality Assurance Level: 2 (ANA-4/GS3; AI) 
Instrument ID: #3,4 Chemist: JW Data Subdirectory: 093733 
Compounds/mixtures requested: Al and A6 Target Compounds Lists 
Deviations from St:mdard Method: A total of three analytical runs were required to complete 
the analysis. Method deviations occurred in the first run where the 50 ug octane response was 
dropped from calibration due to poor linearity. No deviations occurred in the second run. 
Deviations noted from the third run are as follows: 1) no data were reported for the seventh 
BFB tuning analysis due to AID error, data was inadvertently overwritten, and 2) the fifth 
explosives reference standard was prepared incorrectly. 
Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6). 
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DATA TABULATION 

# CONTOUR MAPS ENCLOSED: Five (5) B-sized color contour maps for the OU 1333 
Burn Site and two (4) B-sized color contour maps for the OU 1333 New Aerial Cable Site 

LIST OF MAPS ENCLOSED: 

Burn Site 
• Benzene, Toluene, Ethyl benzene, and total Xylenes (BTEX) 
• 1,2,4- & 1,3,S-Trimethylbenzenes 
• Naphthalene and 2-Methylnaphthalene 
• Octane 
• Combined Explosive Compounds 

New Aerial Cable Site 
• Benzene, Toluene, Ethyl benzene, and total Xylenes (BTEX) 
• Octane 

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER 
Screening Modules received and analyzed by W.L. Gore. as identified in the Chain of Custody (Appendix A). The 
measurement traceability and instrument performance are reproducible and aceurate for the measurement process 
documented. Semi-quantitation of the compound mass is based on either a single-level (QA Levell) or three-level (QA 
Level 2) standard calibration. 

General Comments: 
• This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a 

variety of attenuation factors during migration away from the source concentration to the 
module. Thus, mass levels reported from the module will often be less than concentrations 
reported in soil and groundwater matrix data. In most instances, the soil gas masses reported 
on the modules compare favorably with concentrations reported in the soil or groundwater 
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations 
on the site, matrix data should reveal the same pattern, and vice versa). However, due to a 
variety of factors, a perfect comparison between matrix data and soil gas levels can rarely be 
achieved. 

• Soil gas signals reported by this method cannot be identified to soil adsorbed, groundwater, 
andlor free-product contamination. The soil gas signal reported from each module can 
evolve from all of these sources. Differentiation between soil and groundwater 
contamination can only be achieved with prior knowledge of the site history (Le., the site is 
known to have groundwater contamination only). e 
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• Currently, soil gas surveys are not designed to replace soil or groundwater matrix sampling. 
Following a soil gas survey, matrix sampling is recommended in select areas to establish the nature 
of the contamination (i.e., soil, groundwater, or both), and the relationship to the soil gas levels. 

• QAlQC trip blank modules were provided to document contamination occurring that was not part of 
the soil gas signal of interest (i.e., impact during module shipment, installation and retrieval, and 
storage). The trip blanks are identically manufactured and packaged soil gas modules to those 
modules placed in the subsurface. However, the trip blanks remain unopened during all phases of 
the soil gas survey. Levels reported on the trip blanks may indicate potential impact to modules 
other than the contaminant source of interest. 

• Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered together 
around a central GC elution time in the total ion chromatogram. Typically, UPEs are indicative of 
complex fluid mixtures that are present in the subsurface. UPEs observed early in the 
chromatogram are considered to indicate the presence of more volatile fluids, while UPEs observed 
later in the chromatogram may indicate the presence of less volatile fluids. Multiple UPEs may 
indicate the presence of mUltiple complex fluids. Attenuation of the VOC/SVOC soil gas 
components may suggest the presence of a less volatile fluid, when in fact, a more volatile fluid 
existed but the volatile components have weathered away. 

Project Specific Comments: 
• Typically, the minimum (gray) contour level, for each mapped analyte or group of analytes, is set at 

the maximum blank level observed or the method detection limit, whichever is greater. The 
maximum contour level is set at the maximum value observed. Gore applied the minimum contour 
criteria, based on all modules referred to as blanks, to both areas mapped for those compound(s) 
selected for mapping. The maximum level observed, was applied per area per compound(s) 
mapped. 

• At the request of Sandia National Laboratory, all modules were analyzed for the Al standard target 
compound list. In add ition, a select set of modules were analyzed for target explosive compounds. 
Therefore, the Bum Site contour map of the target explosive'results reflects the difference in the 
number of modules analyzed. 

• No mappable levels of naphthalene and 2-methylnaphthalene, combined trimethylbenzenes, or 
combined target explosives were present in the OU1333 New Aerial Cable Site dataset. 

• Stacked total ion chromatograms (TICs) are included in Appendix A. The last three digits of each 
module number are incorporated into the TIC identification (e.g.: ALZ803TC.D represents module 
#150803). 

• Nominal trip and field blank levels were reported for a few target compounds. No detectable levels 
of target analytes were reported in the method blanks. 

• The mapped spatial patterns revealed some small isolated soil gas plumes. The petroleum related 
compounds selected for mapping were observed in highest levels at location #150726. The target 
explosive compounds were observed in greatest levels in the area encompassing modules #150717 
and #150718. 

GORE-SORBER is a registered trademark ofW. L. Gore & Associates, Inc. 
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J1g 
MDL 
bdl 
nd 

ANALYTES 
BTEX 
BENZ 
TOL 
EtBENZ 
mpXYL 
oXYL 
Ctt,Ct3&Ct5 
UNDEC 
TRIDEC 
PENTADEC 
TMBs 
135TMB 
t24TMB 
ctt2DCE 
tI2DCE 
cl2DCE 
NAPH&2-MN 
NAPH 
2MeNAPH 
MTBE 
IIDCA 
CHCI3 

ItlTCA 
12DCA 
CCI4 

TeE 
OCT 
PCE 
CIBENZ 
14DCB 
NiBENZ 
2NiTOL 
3NiTOL 
4NiTOL 
t3DNB 
26DNT 
24DNT 
135TNB 
246TNT 
4Amino26DNT 
2Amin046DNT 

BLANKS 
TBn 
method blank 
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KEY TO DATA TABLE 
OU 1333 Burn Site, Albuquerque, NM 

micrograms (per sorber), reported for compounds 
method detection limit 
below detection limit 
non-detect 

combined masses of benzene, toluene, ethylbenzene and total xylenes 
benzene 
toluene 
ethylbenzene 
me, p-xylene 
o-xylene 
combined masses of un de cane, tridccane, and pcntadecanc (Clt+C13+Ct5) 
undecanc . 
tridecane 
pentadecane 
combined masses of t,3,5-trimcthylbenzene and t,2,4-trimethylbenzene 
t,3,5-trimethylbenzene 
1,2,4-trimethylbenzene 
cis- & trans-I,2-dichloroethene 
trans-I,2-dichloroethene 
cis-I,2-dichloroethene 
combined masses of naphthalene and 2-methyl naphthalene 
naphthalene 
2-methyl naphthalene 
methyl t-butyl ether 
I,I-dichloroethane 
chloroform 

l,t,l-trichloroethane 
t,2-d ichloroethane 
carbon tetrachloride 

trichloroethene 
octane 
tetrachloroethene 
chlorobenzene 
1,4-dichlorobenzene 
nitrobenzene 
2-nitrotoluene 
3-nitrotoluene 
4-nitrotoluene 
t,3-dinitrobenzene 
2,6-dinitrotoluene 
2,4-dinitrotoluene 
t,3,S-trinitrobenzene 
2,4,6-trinitrotoluene 
4-amino-2,6-dinitrotoluene 
2-amin0-4,6-dinitrotoluene 

unexposed trip blanks, travels with the exposed modules 
QAlQC module, documents analytical conditions during analysis 
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Name (please print): Ltd..:;;:,/+' h,~ Total Modules Lost in Field: 
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GORE SORSER SCREENING SURVEY ANAL YTlCAL RESULTS 
SANDIA NATIONAL LABORATORY, A1.8UQUERQUE, NM 

STANDARD TARGET LIST VOCs/SV'OCt; EXPLOSIVES (AS) 
OU1333 BURN SITE, ALBUQUERQUE, NM 
SITE AU - PRODUCTION ORDER 1093733 
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DATE I MODULE I 
ANALYZED I NUMBER 

1 MDL= 
04/04/98 I 150962 
04/04/98 150963 
04/04198 150964 
04/04/98 150965 
04/04/98 150966 
04/04/98 i 150967 
04/04/98 150968 
04/04/98 I 150969 
04/04/98 ! 150970 
04/04/98 

, 
150971 I 

04/04/98 150972 
04/04/98 I 150973 
04/04198 I 150974 
04/04/98 I 150980 
04/04/98 I 150981 
04/06/98 l 150982 
04/06/98 I 150983 
04/06198 I 150984 
04/06198 I 150985 
04/06198 I 150986 
04/06/98 i 150987 
04/06/98 I 150988 

03130/98 : method bla nk I 
03131198 I method blank 
04101/98 ' method blank 
04/02198 I method blank i 
04/03198 jmethod blank I 
04/03198 I method blank I 
04/06/98 I method blank I 

i I 

GORE SORBER SCREENING SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL lABORATORY, ALBUQUERQUE, NM 

STANDARD TARGET LIST VOCsISVOCs EXPLOSIVES (A6) 
OU1333 BURN SITE. ALBUQUERQUE. NM 
SITE AU - PRODUCTION ORDER #093733 

I I , , , I 
BTEX. ugl BENZ. ugl EtBENZ. ugl TOl. ugl mpXYl. ugioXYl. ug Cll. C13. &C15. ugi PENTADEC. ug 

0.021 0.03 0.021 0.031 0.02: 0.031 0.021 0.03 
ndl nd ndl nd ndl nd' ndi nd 
ndl nd ndl ndl ndl nd ndl nd 

0.071 nd ndl 0.07 ndl nd ndl nd 
0.121 nd ndl 0.11 bdl, ndl bdli nd 

nd nd ndl nd ndl nd nd, nd 
0.201 ndl ndl 0.09 0.09 bdl ndi nd 
0.20 0.06 nd 0.131 0.02 nd 0.111 0.11 
0.23 0.06 ndl 0.151 0.03 nd nd! nd 
0.11 0.06 nd 0.05 nd ndl nd nd 

nd nd nd nd nd nd nd, nd 
ndl nd nd nd nd nd nd nd 

0.15 nd ndl nd 0.12 0.04 bdl nd 
nd nd nd nd ndl nd nd nd 

0.61 0.07 ndl 0.44 0.11 nd 0.021 nd 
0.05 nd ndl 0.05 ndl nd nd nd 
0.29 nd nd 0.26 0.03 nd nd nd 
0.671 nd nd 0.59 0.08 nd nd nd 
0.26 nd nd, 0.21 0.05 nd nd nd 
0.26 ndl bdll 0.20 0.05 nd nd nd 
0.33 ndl ndl 0.09 0.12 ' 0.12 nd nd 

nd nd nd nd nd nd nd nd 
0.561 0.081 0.03 0.291 0.12 0.04 0.031 bdl 

I i i 
ndl nd ndi ndl nd nd nd nd 
ndl nd ndi ndl nd nd nd nd 
ndl ndl ndl nd nd ndl nd nd 
nd ndi nd! nd nd nd nd nd 
ndl nd ndl ndl nd nd nd nd 
nd ndl ndl ndl nd nd nd nd 
nd ndl ndl ndl nd nd nd nd 

I : , I BTEX, ug I BENZ. ug I EtBENZ, ug I TOl, ug i mpXYl. ug oXYl. ug C11, C13. &C15. ug PENTADEC. ug 
!Maximum I 1.14: 0.171 0.121 0.59 ' 0.38 0.14 0.68 0.24 

5/8/98 Page 4 Alzrpt 



MODULE 1 
NUMBER 1 UNDEC. ug 

MOL= 0.04 
150902 nd 
150903 nd 
150904 nd 
150905 nd 
150906 nd 
150907 nd 
150908 nd 
150909 nd 
150910 nd 
150911 bdl 
150912 nd 
150913 bdl 
150914 0.41 
150915 0.04 
150916 bdl 
150917 nd 
150918 nd 
150919 1 bdl 
150920 nd 
150921 ndl 
150922 nd 
150923 nd 
150924 nd 
150925 1 bdll 
150926 1 nd 
150927 i nd 
150930 I nd 
150931 ndi 
150931 I nd 
150936 I nd 
150937 1 nd, 
150938 ! ndl 
150939 nd 
150940 nd 
150941 nd 
150942 nd 
150943 nd, 
150944 ndi 
150945 bdl 
150946 ndi 
150947 , nd , 
150948 I 0.07 
150949 1 nd 
150950 i nd 
150951 1 nd 
150952 1 nd 
150953 nd 
150954 bdll 
150955 ndl 
150956 ndl 
150957 bdll 
150958 bdl 
150959 nd 
150960 nd 
150961 nd 

5/8/98 

GORE SORBER SCREENING SURVEY ANALYTICAl RESULTS 
SANDIA NATIONAl LABORATORY. ALBUQUERQUE. NM 

STANDARD TARGET UST VOCslSV0C5 EXPLOSIVES (A6) 
OU1333 BURN SITE. ALBUQUERQUE. NM 
SITE AU - PRODUCTION ORDER #093733 

1 i i , 1 I I , 
TRIOEC. ug TMBs, ug1124TMB, ug 135TMB, ugl d120CE, ugl t120CE, ug.1 c120CE, ugl NAPH&2·MN, ug 

0.02 0.02! 0.02 0.021 0.021 0.05! 0.021 0.03 
nd nd nd nd ndl ndl nd nd 
nd nd nd nd ndl ndl nd! nd 
nd nd nd nd nd ndl nd! nd 
ndl nd ndl nd ndl ndl nd; nd 
nd nd ndl nd nd ndl ndl nd 
nd nd nd nd ndl ndl ndl nd 
nd nd ndl nd nd ndl ndl nd 
nd nd nd nd nd, ndl nd nd 
nd nd nd nd nd ndl nd nd 
nd 0.08 0.05 0.03 nd ndl nd nd 
nd nd nd nd nd nd' nd nd 
nd 0.051 0.04 bdl nd nd nd nd 

0.23 0.211 0.16 0.06 nd nd nd, 0.10 
nd 0.091 0.06 0.04 nd nd nd nd 
nd ndl ndl nd nd nd nd nd 
nd nd nd nd nd nd nd nd 
ndl nd nd ndl nd nd nd nd 
nd 0.03 bdl bdll nd ndl nd nd 
nd ndl nd nd! nd, nd nd nd 
nd nd nd nd ' nd' nd nd nd 
nd bdl bdl nd nd nd nd nd 
nd nd nd nd nd nd nd nd 
bdl ndl nd nd . nd' nd nd nd 
nd ndl nd nd nd nd nd nd 
nd nd! nd nd nd nd nd nd 
ndl ndi ndl nd . nd nd nd nd 
ndl nd! ndl nd nd nd nd nd 
nd ndl ndl nd nd nd nd nd 
ndl ndl ndl nd nd nd nd nd 
nd\ ndl ndi nd nd nd nd nd 
ndi ndl ndl nd nd nd nd nd 
ndl ndl ndl nd nd nd nd nd 
ndl ndl ndl nd nd nd nd nd 

. ndj ndl ndl nd nd nd nd nd 
nd ndl ndl nd nd nd nd nd 
ndr nd' ndj nd ndl nd nd nd 
ndl ndl nd nd nd nd nd nd 
ndi ndl ndl nd nd nd nd nd 
ndl ndl ndl nd nd nd nd nd 
nd ndl nd nd nd nd nd nd 
nd ndl ndl nd nd nd nd nd 
nd nd, nd nd nd nd nd nd 
ndl ndl ndl nd nd nd nd nd 
ndl nd nd nd nd nd nd nd 
ndl nd nd nd nd nd nd nd 
ndl nd nd nd nd nd nd nd 
nd ndl nd nd nd nd nd nd 
nd 0.061 0.031 0.02 nd nd nd nd 
nd nd nd nd nd nd nd nd 
nd nd nd nd nd nd nd nd 
ndl nd nd nd nd nd nd nd 
bdl nd nd nd nd nd nd nd 
nd nd nd nd nd nd nd nd 
nd nd nd nd nd nd nd nd 
nd nd nd nd nd nd nd nd 

Page 7 Alzrpt 



MODULE 
NUMBER 

MDL= 
150962 
150963 
150964 
150965 
150966 
150967 
150968 
150969 
150970 
150971 I 
150972 
150973 
150974 
150980 
150981 
150982 
150983 
150984 
150985 
150986 
150987 I 
150988 I 

I 
method blank I 
method blank 
method blank 
method blank 
method blank I 
method blank 
method blank i 

Maximum I 

5/8/98 

L 

GORE SORBER SCREENING SURVEY ANAl meAL RESULTS 
SANDIA NATIONAL LABORATORY. ALBUQUERQUE. NM 

STANDARD TARGET UST VOCS(SVOCs EXPLOSIVES (A6) 
OU1333 BURN SITE. ALBUQUERQUE, NM 
SITE AU • PRODUCTION ORDER #093733 

1 ! I 
UNDEC, ugITRIDEC. ug TMBs. ua1124TMB. ug1135TMB, ugi ct12DCE, ugl t12DCE. ugl c12DCE. ugl NAPH&2-MN. ug 

0.04 0.02 0.021 0.02 0.021 0.021 0.051 0.02! 0.03 
nd nd nd ndl nd nd nd nd nd 
nd nd nd ndl nd nd nd! nd nd 
nd nd ndl nd nd nd ndl ndl nd 

bdl nd nd nd ndl nd ndl nd l• nd 
nd nd nd nd nd nd ndl ndi nd 
nd nd 0.03 bdl bdl nd ndl ndl nd 
nd nd nd ndl nd! . nd ndl ndl nd 
nd nd nd nd nd nd ndi ndl nd 
nd nd nd nd nd nd ndl nd nd 
nd nd ndl nd nd nd ndl nd nd 
nd nd nd nd nd nd nd! nd nd 
bdl nd 0.07 0.05 0.03 nd ndl nd nd 
nd nd nd nd nd ndl ndl nd nd 
bdl nd 0.021 0.02 nd nd nd nd nd 
nd ndl ndl nd nd nd nd nd nd 
nd ndl ndl nd nd nd nd nd nd 
nd nd! 0.021 bdl nd nd nd' nd nd 
nd nd. ndl nd nd nd nd nd nd 
nd nd bdll bdl ndl ndl nd nd nd 
nd nd bdll bdl nd nd nd nd nd 
nd nd ndl nd nd nd nd nd nd 

bdl nd 0.03 0.03 nd nd nd nd nd 
I i 

ndl ndl ndl ndl nd nd nd nd nd 
nd ndl ndl ndl nd nd nd nd nd 
nd ndl ndl ndl nd . ndl nd nd nd 
nd ndl ndi ndl nd nd nd nd nd 
nd ndl ndl ndl nd, nd nd nd nd 
nd ndi ndl nd nd nd nd nd nd 
nd nd[ ndl nd ndl nd nd nd nd 

I i 
UNDEC. ug TRIDEC. ugl TMBs, ug1124TMB. ug 135TMB, ugl ct12DCE, ug t12DCE, ugi c12DCE, ug NAPH&2-MN, ug 

0.411 0.23; 0,21 i 0,161 0.06 0.001 0.001 0.00 0,10 

Page 8 Alzrpt 



MODULE 
NUMBER 

MDl= 
150902 
150903 
150904 
150905 
150906 
150907 
150908 
150909 
150910 
150911 
150912 
150913 
150914 
150915 
150916 
150917 
150918 
150919 
150920 
150921 
150922 
150923 
150924 
150925 
150926 
150927 
150930 
150931 I 
150931 
150936 I 
150937 
150938 I 
150939 I 
150940 
150941 
150942 
150943 
150944 
150945 
150946 
150947 
150948 
150949 
150950 
150951 
150952 
150953 
150954 
150955 
150956 
150957 
150958 
150959 
150960 
150961 

5/8/98 

GORE SORBER SCREENING SURVEY ANALYTICAL RESULTS 
SANDIA NAnONAL LABORATORY. ALBUQUERQUE. NM 

STANDARD TARGET UST VOCsISVOCs EXPLOSIVES (A6) 
OU1333 BURN SITE. ALBUQUERQUE, NM 
SITE AU - PRODUCnON ORDER #093733 

I 
, 

I , ; 

Combined PAHs, ug! NAPH. ugl MTBE. ug 2MeNAPH, ugi 11DCA, ugl CHCI3, ug: 111TCA. ug! 12DCA. ugl CCI4. ug 
0.031 0.031 0.16 0.03 0.011 0.01 ! 0.021 0.02! 0.04 

ndl ndl nd nd nd nd ndi ndi nd 
ndi nd nd nd nd, nd ndl ndi nd 
ndl nd nd nd ndl nd ndl nd; nd 
ndl nd nd nd ndl nd! nd nd nd 
ndl ndl nd nd' ndl ndl nd nd nd 
ndi nd! nd nd ndl ndl nd ndi nd 
nd! ndl nd nd nd, nd! ndl ndi nd 
ndl ndl nd nd ndl ndi ndl ndi nd 
ndj nd nd nd ndl ndi nd' ndl nd 
nd ndl nd nd nd ndl nd ndl nd 
ndl ndl nd ndl nd nd nd ndi nd 
nd, nd nd nd nd ndl nd ndl nd 

0.101 0.05 nd 0.05 ndl nd 0.09 ndl 0.14 
ndl nd nd nd nd nd nd nd nd 
ndl nd nd nd nd nd nd nd! nd 
ndl nd nd nd nd nd nd nd nd 
nd nd nd nd nd ' nd nd ndl nd 
nd nd nd nd nd - nd ndl ndl nd 
nd nd nd nd nd nd ndl nd nd 
nd ndl ndl nd ndl - nd nd nd nd 
ndl ndl nd nd nd nd nd nd nd 
nd: ndl nd ndl nd 0.05, nd ndl nd 
nd, ndl nd ndt ndl nd nd nd nd 
ndl nd! nd ndl nd nd nd nd nd 
nd, ndl ndl ndi ndl nd nd nd nd 
nd! nd! nd ndl nd nd, nd nd nd 
ndl ndi nd ndl nd ndl nd nd nd 
nd, ndl ndl ndl nd nd nd nd nd 
nd ndl nd ndl nd nd nd nd nd 
ndi ndl nd ndl nd nd nd nd nd 
nd ndi nd nd, ndl nd nd nd nd 
nd; nd nd nd nd ndl nd nd nd 
nd' ndl nd ndl ndl ndt nd nd nd 
ndi ndi nd nd nd 0.24 nd nd nd 
ndl nd ndl nd! nd 0.23 nd nd nd 
ndl ndl ndi ndi nd nd nd nd nd 
nd ndi ndl ndl nd nd nd nd nd 
nd! ndl ndl ndl nd nd nd nd nd 
ndl ndl ndl nd' nd nd nd nd nd 
ndl ndl ndl nd: ndl nd nd nd nd 
ndl ndl nd ndi ndl nd nd nd nd 
ndl nd ndl ndi nd nd nd nd nd 
nd ndl nd nd! nd nd nd nd nd 
ndl ndl ndl nd nd nd nd nd nd 
ndl ndi nd ndl nd nd nd nd nd 
ndl ndl ndl nd nd - nd nd nd nd 
ndl nd nd nd nd nd nd nd nd 
ndl nd nd nd nd nd nd nd nd 
nd nd nd nd nd nd nd nd nd 
nd nd nd nd nd nd nd nd nd 
nd nd nd nd nd nd nd nd nd 
nd nd nd nd nd nd nd nd nd 
nd, ndl nd nd nd nd nd nd nd 
nd ndl nd nd nd nd nd nd nd 
nd ndl nd! ndl nd nd nd nd nd 
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MODULE I ! 

GORE SORBER SCREENING SURVEY ANAL VT100 RESULTS 
SANDIA NAnONAL LABORATORY, ALBUQUERQUE, NM 

STANDARD TARGET UST VOCslSVOCs EXPLOSIVES (AS) 
OU1333 BURN SITE, ALBUQUERQUE, NM 
SITE AU • PRODUCnON ORDER lJ093733 

I I I I I 
NUMBER I Combined PAHs, ugl NAPH. ugl MTBE. ugI2MeNAPH. ug 11DCA. ugl CHCI3. ug1111TCA. ugI12DCA. ugi CCI4, ug 

MDL= I 0.031 0.031 0.161 0.031 0.Q1 0.01 i 0.021 0.021 0.04 
150962 ndl nd nd nd' nd nd! ndl nd nd 
150963 ndl nd nd ndl nd nd ndl ndl nd 
150964 ndl nd nd nd nd ndl nd! ndl nd 
150965 ndl ndl nd ndl ndl ndl nd nd! nd 
150966 ndi nd nd nd ndl ndl nd nd nd 
150967 ndl nd, ndl nd nd ndl nd ndl nd 
150968 ndl ndl nd nd nd nd, nd ndl nd 
150969 ndl ndl nd ndl nd ndl nd nd nd 
150970 ndl ndl nd ndl nd ndl nd nd nd 
150971 nd' nd nd ndl nd nd nd nd nd 
150972 nd! nd nd ndl nd nd nd ndl nd 
150973 nd! ndl nd nd nd ndl nd ndl nd 
150974 ndi ndi nd nd nd ndl nd ndl nd 
150980 nd, ndl nd nd nd nd nd nd nd 
150981 ndl nd nd ndl nd ndi nd nd nd 
150982 ndl nd nd nd nd nd ndl nd nd 
150983 ndl nd nd nd nd nd nd nd nd 
150984 nd! ndl nd nd nd nd nd nd nd 
150985 nd: ndl nd nd nd nd nd nd nd 
150986 nd! nd nd ndl nd nd nd nd nd 
150987 nd; nd! nd nd nd ndl nd nd nd 
150988 I ndi ndl nd nd nd ndl 0.05! nd nd 

I : I 
method blank ndl nd nd nd nd ndl nd nd nd 
method blank ndi nd nd nd nd ndl nd nd nd 
method blank nd! nd nd ndl nd ndl nd nd nd 
method blank I nd; ndl ndl ndl nd nd nd nd nd 
method blank: . ndt nd ndl nd! nd, ndl nd nd nd 
method blank I ndi ndl nd nd nd nd nd nd nd 
method blank I nd: ndl nd nd nd nd nd nd nd 

I , I 
I Combined PAHs, ugl NAPH, ugl MTBE, ug 2MeNAPH, ug111DCA, ug CHCI3. ug 111TCA. ug 12DCA. ug CCI4, ug 

Maximum i 0.10 0.05. 0.00 0.061 0.00 0.24 0.091 0.001 0.14 
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MODULE i 1 

GORE SORBER SCREENING SURVEY ANAlYTICAL RESULTS 
SANDIA NATIONAL LABORATORY, ALBUQUERQUE, NM 

STANDARD TARGET UST VOCsISVOCs EXPLOSIVES (AS) 
OU1333 BURN SITE, ALBUQUERQUE, NM 
SITE AU - PRODUCTION ORDER #093733 

i i I I 

NUMBER I TCE. ugl OCT. ugl PCE. ugl CIBENZ. ugI14DCB. ua NiBENZ. ua12NiTOL. ug: 3NiTOL. ug' 4NiTOL. ug I 13DNB. ug 
MDL= i 0.02! 0.021 0.031 0.021 0.02 0.091 0.051 0.081 0.111 0.18 

150902 nd nd nd nd nd nd nd ndl ndl nd 
150903 nd nd ndl nd nd ndl ndi ndl nd! nd 
150904 nd ndl nd nd nd nd ndl nd! ndl nd 
150905 i nd ndl nd nd nd ndl nd\ nd! ndl nd 
150906 nd ndl nd nd nd ndl ndl ndi ndi nd 
150907 nd nd nd nd nd nd nd nd ndl nd 
150908 nd nd nd nd nd nd nd nd ndl nd 
150909 nd nd nd nd nd nd nd nd ndl nd 
150910 nd 0.081 ndl nd nd nd nd ndl ndl nd 
150911 nd 0.251 nd nd nd ndl nd nd ndl nd 
150912 nd nd nd nd nd nd nd nd nd nd 
150913 nd 0.07 nd nd nd nd nd nd nd nd 
150914 nd 0.29 nd nd nd nd nd nd nd nd 
150915 nd 0.32 nd nd nd ndl nd nd nd nd 
150916 nd nd nd nd nd nd ndl nd ndl nd 
150917 I nd ndl nd nd nd nd nd nd nd nd 
150918 I ndl nd nd nd nd nd nd nd nd nd 
150919 ndl 0.10 nd nd nd nd nd nd nd nd 
150920 nd nd nd nd nd nd nd nd nd nd 
150921 nd nd nd nd nd nd nd nd nd nd 
150922 , nd nd nd nd nd nd nd nd nd nd 
150923 I, ndl nd nd nd nd nd nd nd nd nd 
150924 ndl nd ndl nd! nd nd nd nd nd nd 
150925 ! nd! 0.08 ndl ndi ndl nd nd nd nd nd 
150926 I ndl ndl ndl ndi nd nd nd nd nd nd 
150927 1 nd nd nd ndl nd nd nd nd nd nd 
150930 i nd ndl nd! ndl nd nd nd nd nd nd 
150931 i nd nd ndl ndi nd' nd nd nd nd nd 
150931 I ndl ndl ndi ndi nd nd nd nd nd nd 
150936 I nd! nd nd ndl nd nd nd nd nd nd 
150937 I ndl nd! nd: ndt nd ndi nd nd nd nd 
150938 I ndl ndl ndl ndl nd ndl ndl nd nd nd 
150939 I nd\ nd ndl nd nd nd nd nd nd nd 
150940 I ndl ndl ndl ndi ndi nd nd nd nd nd 
150941 ndl ndl ndl nd! ndl nd nd nd nd nd 
150942 ndl nd nd! nd! ndl nd nd nd nd nd 
150943 I nd! nd ndl ndl nd nd nd nd nd nd 
150944 ndl nd ndl ndl ndl nd nd nd nd nd 
150945 i ndl nd ndl ndi bdll nd ndl nd nd nd 
150946 I ndl, ndl ndl ndl nd! nd nd nd nd nd 
150947 I nd ndl ndi nd' ndl nd nd nd nd nd , 
150948 ndl nd ndl ndl ndl nd nd nd nd nd 
150949 I ndr ndl nd nd ~ ndl nd nd nd nd nd 
150950 nd\ nd ndi ndl ndi nd nd nd nd nd 
150951 ndl nd nd ndl ndl nd nd nd nd nd 
150952 I nd nd nd ndl nd nd nd nd nd nd 
150953 nd nd nd' ndl nd nd nd nd nd nd 
150954 ! nd 0.21 ndl ndl nd nd nd nd nd nd 
150955 nd nd nd ndl ndl nd nd nd nd nd 
150956 1 nd nd ndl ndl nd nd nd nd nd nd 
150957 nd nd nd nd\ nd nd nd nd nd nd 
150958 nd nd nd ndl nd nd nd nd nd nd 
150959 nd nd nd ndl nd nd nd nd nd nd 
150960 nd nd nd nd! nd nd nd nd nd nd 
150961 I nd nd nd ndl nd ndl nd nd nd nd 
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MODULE 
NUMBER 1 TCE, UQ 

MDL= I 0.02 
150962 nd 
150963 nd 
150964 nd 
150965 I nd 
150966 ! nd 
150967 nd 
150968 ndl 
150969 nd 
150970 nd 
150971 nd 
150972 ndl 
150973 nd 
150974 nd 
150980 bdl 
150981 nd 
150982 nd 
150983 ndl 
150964 ndl 
150985 ndl 
150986 I ndl 
150987 ndl 
150988 0.03 

method blank nd 
method bla nk nd 
method blank r ndl 
method blank I ndl 
method blank i' ndl 
method blank i ndl 
method blank j ndl 

1 

I 

.GORE SORBER SCREENING SURVEY ANAL YTlCAL RESULTS 
SANDIA NATIONAL lABORATORY. ALBUQUERQUE. NM 

STANDARD TARGET UST VOCslSVOCs EXPLOSIVES (AS) 
OU1333 BURN SITE. ALBUQUERQUE. NM 
SITE ALZ - PRODUCTION ORDER #093733 

1 I 1 i 1 1 
OCT, ugl PCE, ugl CIBENZ, ugl 14DCB, ugl NiBENZ, uQI 2NiTOL, ug13NiTOL, ug14NiTOL. ugi 13DNB. ug 

0.02 0.03 0.021 0.021 0.091 0.051 0.081 0.111 0.18 
nd nd nd nd ndl nd ndl ndl nd 
nd nd nd nd nd ndl nd ndl nd 
nd nd nd nd nd nd nd nd, nd 
nd nd nd nd nd ndl ndl nd: nd 

0.05 nd nd nd nd ndl ndl nd nd 
0.07 ndl nd nd nd nd ndl ndl nd 

ndl nd ndl nd nd ndl ndl ndl nd 
nd ndl nd nd nd ndl ndl ndl nd 
nd nd nd nd nd nd ndl ndl nd 
ndl nd nd nd ndi ndl nd nd nd 
nd nd ndl nd nd ndl nd nd nd 

0.22 ndl nd nd nd ndl nd nd nd 
nd nd ndl nd nd ndl nd nd nd 

0.06 nd nd bdl nd ndl nd ndl nd 
nd ndl nd nd nd nd nd ndl nd 

0.11 nd nd nd nd ndl ndl nd nd 
0.12 nd nd nd nd nd nd nd nd 
0.04 nd nd ndl nd nd nd nd nd 
0.111 ndl nd nd nd! nd nd nd nd 

nd nd ndl nd ndl nd nd nd nd 
0.13 nd nd nd ndl nd nd nd nd 
0.14 nd nd 0.041 nd nd nd nd nd 

1 
nd nd ndl nd nd nd nd nd nd 
nd nd nd nd ndl nd nd nd nd 
nd ndl ndl nd. nd nd nd nd nd 
nd ndl ndl nd nd nd nd nd nd 
nd ndl ndl nd nd nd nd nd nd 
nd ndl nd nd nd nd nd nd nd 
nd ndl ndl nd nd nd nd nd nd 

1 1 
I TCE, ug I OCT, ug I PCE, ug i CIBENZ, ug I 14DCB, ug NiBENZ, ug 2NiTOL. ug i 3NiTOL, ug 4NiTOL, ug 13DNB. ug 

Maximum 0.03; 0.321 0.001 0.00' 0.041 0.00 0.001 0.00 0.00 0.00 
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MODULE 
NUMBER 

MDL= 
150902 
150903 
150904 
150905 
150906 
150907 
150908 
150909 
150910 
150911 
150912 
150913 
150914 I 
150915 
150916 
150917 
150918 
150919 
150920 
150921 
150922 
150923 
150924 
150925 
150926 
150927 I 

150930 I 
150931 I 

150931 
150936 i 

150937 I 
150938 i 
150939 
150940 I 
150941 i 
150942 I 

150943 I 
150944 I 
150945 I 
150946 I 
150947 : 
150948 ! 
150949 , 

150950 I 
150951 I 
150952 I 
150953 I 
150954 I 
150955 I 
150956 
150957 
150958 
150959 
150960 I 
150961 I 

518/98 

GORE SORBER SCREENING SURVEY ANALYTICAL RESULTS 
SANDIA NATIONAL LABORATORY, ALBUQUERQUE, NM 

STANDARD TARGET UST VOCslSVOCs EXPLOSIVES (AS) 
OU1333 BURN SITE, ALBUQUERQUE, NM 
SITE ALZ - PRODUCTION ORDER #093733 

I I I 
I 26DNT. ug124DNT. u9-,135TNB, ug 1246TNT. ug 4Amino26DNT l2Amin046DNT 
I 0.121 0.14 0.14 0.16 0.23 0.21 

nd nd nd nd nd nd 
nd nd nd nd nd nd 
nd nd nd nd nd nd 
nd nd nd nd nd n(l 
nd nd nd' nd ndl nd 
nd nd nd nd nd nd 
nd rid nd nd nd nd 
nd rid nd nd nd nd 
nd nd nd nd nd nd 
nd ndl nd nd nd nd 
nd nd nd nd nd nd 
nd nd nd nd nd nd 
nd nd nd nd nd nd 
nd nd nd nd nd nd 
nd nd nd nd nd nd 
nd nd nd nd nd nd 
nd ndl nd nd nd nd 
nd ndl nd nd nd nd 
nd nd nd nd nd nd 
nd nd nd nd nd nd 
ndl ndl ndl nd nd nd 
ndl nd ndl nd nd nd 
nd nd nd nd nd nd 
ndl nd nd. nd ndl nd 
nd ndl ndl nd ndl nd 
nd nd nd nd nd nd 
nd ndl ndl ndl ndl nd 
nd nd ndl ndl ndl nd 
nd nd ndl nd nd nd 
ndl ndl ndl nd nd nd 
ndl ndl ndl nd nd nd 
ndl ndl nd nd nd nd 
ndl ndl nd nd nd nd 
nd rid nd ndl nd nd 
ndl ndl nd nd nd nd 
ndi ndl ndi ndl ndl nd 
ndl ndi ndl ndl ndl nd 
ndl ndl ndl ndl nd nd 
ndl ndl nd! ndi nd nd 
ndl ndl ndi ndl nd nd 
nd ndl ndl ndl nd nd 
nd nd ndl ndl nd nd 
nd\ ndl nd: ndl nd nd 
nd ndl ndi nd ndl nd 
nd nd ndt ndl nd nd 
ndl nd ndl ndl nd nd 
ndl nd ndi ndi nd nd 
ndl nd ndl nd nd nd 
nd nd! ndl nd nd nd 
ndl nd ndi nd nd nd 
ndl nd nd nd nd nd 
ndl nd nd l nd nd nd 
ndl nd ndi nd nd nd 
ndl nd ndl nd nd nd 
nd nd ' ndl nd nd nd 
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ANNEX 3-8 
Gamma Spectroscopy Results 
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'*' 
'*' 
'*' 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Labora~oryJ 

9-26-98 8:S3:3~ PM 
,. 

***************************************************** ****************. 

: Analyzed by: \...~ to), lCJ'i? Reviewed by: /o/{ Ifg : **************~******************************** ******:4~4********** 
Customer P.FRESHOUR/R.PARKER (613 
Customer Sample ID 042373-004 
Lab Sample ID 80~9960~ C,/?IC -G (2.- oc/-5S 
Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Dat~/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
6BO.000 

9-22-9B 
9-26-98 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
9:20:00 AM 
7:~0:S~ PM 

6002 seconds 

Comments: 
'*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*''*'********************************'*'******** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 7.4~E-0~ 
RA-226 ~.9~E+00 6.34E-0~ S.26E-0~ 
PB-214 6.86E-01 4.73E-0~ 4.46E-02 
BI-214 S.94E-01 1.~BE-01 3.BBE-02 
PB-210 Not Detected --------- 3.1BE+01 

TH-232 S.71E-01 3.2BE-01 l.S4E-O~ 
RA-22B 6.30E-01 l.S7E-01 1.~9E-O~ 
AC-22B 6.06E-O~ l.~SE+OO 2.6SE-O~ 
TH-22B Not Detected --------- 7.B9E-O~ 
RA-224 6.6~E-0~ 2.43E-01 S.B~E-02 
PB-2~2 S.67E-0~ 8.23E-01 3.73E-02 
BI-2~2 6.S4E-0~ 3.7~E-01 2.S7E-O~ 
TL-20B S.70E-0~ 1.34E-01 S.BSE-02 

U-235 Not Detected --------- 2.16E-Ol 
TH-23~ Not Detected --------- 2.10E+00 
PA-23~ Not Detected --------- 3.60E+OO 
TH-227 Not Detected ---- .. _-- ... 3.12E-O~ 
RA-223 Not Detected --------- 2.4~E-O~ 
RN-219 Not Detected --------- 3.37E-O~ 
PB-211 Not Detected --------- 7.74E-O~ 
TL-207 Not Detected ---- ..... _-- 1.22E+O~ 

AM-24~ Not Detected --------- 4.38E-O~ 
PU-239 Not Detected --------- 4.13E+02 
NP-237 Not Detected --------- 3.0~E-0~ 
PA-233 Not Detected - .. -_._-- .. S.31E-02 
TH-229 Not Detected --------- 2.2BE-Ol 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either Isotope 'paH!W!lsa-Jallo aq ~ew may be over-estImated, 

adOlos! Jalll!3 'aJapalUl 
s)jead ewwe5 S8Z-n pue 9ZG-28 :alON 



[Summary Report] - Sample ID: : S019960l 

Nuclide 
Name 

AG-10Bm" 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-SB 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-153 
HG-203 
I-131 
IR·192 
K-40 
KR-BS 
MN-52. 
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-IB2 
TA-1B3 
TC-99m 
TL-201 
XE-133 
Y-BB 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

9.42E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

B.S2E+OO 
Not Detected 
Not Detected 

"Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Deteated 
Not Detected 

2-sigma 
Error 

----,-----

2.92E-02 

1.43E+OO 

MDA 
(pCi/gram 

3.S4E-02 
3.73E-02 
6.70E-02 
2.47E-Ol 
1.03E+OO 
2.39E-Ol 
2.67E-02 
S.44E-02 
2.2BE-Ol 
3.01E-02 
2.80E-02 
2.94E-02 
3.26E-02 
2.39E-Ol 
4.48E-02 
2.02E-02 
B.37E-02 
1.64E-Ol 
1. 36E- 01 
6.SSE-02 
9.74E-02 
3.01E-02 
3.9SE-02 
2.66E-02 
2.39E-Ol 
7.6SE+00 
4.29E-02 
2.91E-02 
6.l0E-Ol 
3.39E-02 
3.46E+00 
3.36E-Ol 
2.39E-Ol 
1.SlE-Ol 
1.23E-Ol 
2.S2E-02 
2.43E-Ol 
1.02E-Ol 
2.62E-02 
7.60E-02 
3.46E-02 
1.43E-Ol 
6.83E-Ol 
S.8SE+03 
4.S4E-Ol 
S.26E-Ol 
2.27E-02 
9.77E-02 
4.8BE-02 



T******_**t*****W*******************************************************_ 
ow Sandia National Laboratories .. 
ow Radiation Protection Sample Diagnostics Program (806 Laboratory) .. 
ow 9-26-98 10:38:16 PM .. 
TT*T********************************************************************* 

.: Analyzed by: ~ 10 I, ) Reviewed by: Q: 0 [I 1 f y : ************+*~******;t~************************* **~****L******** 
Customer : P.FRESHOUR/R.PARKER (6134/ ) 
Customer Sample ID 042374-004 
Lab Sample ID 80199602 c.{~ Ie - G-(:.... - 0:>2-55 
Sample Description 
SamDle Quantity 
Sample Date/Time 
Acquire Start Dat~/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
829.000 

9-22-98 
9-26-98 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

10:00:00 AM 
8:55:39 PM 

6002 seconds 

T************************************************************************ 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 8.86E-01 
RA-226 1. 76E+00 
PB·214 7.56E-01 
BI-214 6.75E-01 
PB-210 Not Detected 

TH-232 3.6SE-01 
RA-228 3.70E-01 
AC-228 Not Detected 
TH-228 4.86E-01 
RA-224 3.S9E-01 
PB-212 3.77E-01 
BI-212 4.92E-Ol 
TL-208 3.32E-01 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
4.14E-01 
1.43E+00 
1.22E-01 
1.25E-01 

---------
2.42E-01 
1. S3E-01 

---------
1. 76E- 01 
1.36E-01 
7.14E-02 
6.1SE-01 
4.70E-01 

---------
---------
---------
---------
---------
---------
---------
---------

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

MDA 
(pCi/gram ) 
-----------
4.70E-01 
4.14E-01 
3.15E-02 
3.09E-02 
2.56E+01 

1.14E-01 
9.29E-02 
1.33E-01 
3.46E-01 
S.97E-02 
3.17E-02 
2.02E-01 
4.98E-02 

1. a1E- 01 
1.72E+OO 
2.93E+00 
2.37E-01 
2.01E-01 
2.73E-01 
S.98E-01 
9.18E+00 

3.62E-01 
3.33E+02 
2.94E-Ol 
4.14E-02 
1.92E-01 

Note: Ra·226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : S0199602 

Nuclide 
Name 

AG-108rn 
AG-llOrn 
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-99rn 
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 

4.S1E+OO 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

1.23E+00 

MDA 
(pCi/grarn 

2.7SE-02 
2.0SE-02 
5.98E-02 
1.S2E-Ol 
9.22E-01 
1.84E-01 
2.24E-02 
4.48E-02 
1.90E-01 
2.52E-02 
2.29E-02 
2.31E-02 
2.35E-02 
1.93E-01 
4.08E-02 
2.31E-02 
6.S4E-02 
1.2SE-Ol 
1.14E-Ol 
4.87E-02 
8.15E-02 
2.48E-02 
3.07E-02 
2.05E-02 
2.02E-01 
5.S7E+OO 
3.S3E-02 
2.50E-02 
4.S2E-01 
2.81E-02 
3.22E+00 
2.5BE-01 
1. SSE- 01 
1.S2E-01 
1.02E-01 
2.1SE-02 
1.96E-Ol 
8.6SE-02 
2.10E-02 
S.S9E-02 
2.73E-02 
1.23E-01 
S.69E-01 
5.44E+03 
3.S3E-Ol 
4.S6E-Ol 
1.96E-02 
8.3SE-02 
3.93E-02 



**************************************************************.*T******** 
... Sandia National Laboratories .. 
... Radiation Protection Sample Diagnostics Program [806 Laboratory] .. 
... ~0-0~-98 9:~8:06 AM .. 
****************************************************2* ***************T 

: Analyzed by: ' M.A i oj /'1. p Reviewed by: I ~ / /, t : 
**************~**** ~**i************************* ********1;******** 
Customer : P.FRESHOUR/R.PARKER (6~34/ 0) 
Customer Sample ID 042375-004 
Lab Sample ID BO~99603 cy?Ic..· G&...-oo~- 55 
Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
796.000 

9-22-98 
9-26-98 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

10:05:00 AM 
10: 40: 24 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

---'"'--- -----------
U-238 8.70E-01 
RA-226 1. 74E+00 
PB-214 7.99E-01 
BI·214 7.04E-0~ 
PB-210 Not Detected 

TH·232 3.2BE-01 
RA-22B 2.71E-01 
AC-228 Not Detected 
TH·22B 5.21E-01 
RA·224 3.60E-01 
PB·212 3.46E-01 
BI-212 5.42E-01 
TL-20B 3.46E-01 

U-235 Not Detected 
TH-231 Not Detected 
PA-23~ Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
5.29E-01 
5.05E-01 
8.61E-01 
1.26E-01 

---------

1. 75E-Ol 
1.17E-01 

---------
1. 81E- 01 
1.36E-Ol 
7.38E-02 
5.0BE-Ol 
1.00E-0~ 

---------
---------
---------
---------
---------
---------
---------
---------

---------
--- .... _---
---- ... _---
-- .... _- .. _-
-- ... _ ... _---

MDA 
(pCi/gram ) 
-----------

Note: 

4.32E-01 
4.S0E-01 
3.36E-02 
3.33E-02 
2.63E+01 

1.05E-01 
1.15E- 01 
1.36E-01 
3.44E-01 
6.95E-02 
3.32E-02 
2.03E-01 
4.S2E-02 

1.86E-01 
1.78E+00 
3.08E+00 
2.43E-01 
2.DE-01 
2.93E-01 
6.71E-01 
9.54E+00 

3.81E-01 
3.47E+02 
2.61E-01 
4.38E-02 
1.91E-01 

~a-226 and U-235 gamma peaks 
Interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : B0199603 

Nuclide 
Name 

AG-108m 
AG-llOm 
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 
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 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

5.17E+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 

9.12E-01 

MDA 
(pCi/gram 

2.79E-02 
2.11E-02 
6.32E-02 
1.91E-01 
B.89E-01 
1.93E-01 
2.37E-02 
4.65E-02 
1.90E-01 
2.54E-02 
2.39E-02 
2.52E-02 
2.45E-02 
2.07E-01 
4.27E-02 
2.41E-02 

-'f:i2E:02 
1.29E-01 
1.16E-01 
S.OlE-02 
8.l6E-02 
2.S7E-02 
3.29E-02 
2.21E-02 
2.29E-01 
6.16E+OO 
3.96E-02 
2.SSE-02 
S.17E-01 
2.92E-02 
3.51E+OO 
2.68E-01 
1.9SE-01 
1.62E-01 
l.04E-01 
2.32E-02 
2.01E-01 
l.OlE-01 
2.31E-02 
6.21E-02 
2.97E-02 
1.19E-01 
6.02E-Ol 
6.91E+03 
3.96E-Ol 
4.82E-Ol 
2.09E-02 
8.15E-02 
4.19E-02 



e 

************************************************************************* 
* Sandia National Laboratories .. 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] .. 
.. 9-27-98 2:07:S6 AM .. 
***y**************************************************?*** ************~ 
: Analyzed by: ~ jn) j eQ Reviewed by: /0) 4.t : **y************~~* * J *l~*************************** ********l!.**** 
Customer : P.FRESHOUR/R.PARKER (6~34/SM 
Customer Sample ID 042376-004 
Lab Sample ID 80~99604 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name . 
Elapsed Live/Real Time 

MARINELLI 
S61.000 

9-22-98 
9-27-98 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 

10:2S:00 AM 
12:2S:H AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram ) Error (pCi/gram ) -............... ----------- ---------- -----------

U-238 1.03E+00 6.8~E-01 6.73E-0~ 
RA-226 1.88E+00 8.24E-01 6.~2E-0~ 
PB-214 8.06E-01 ~.34E+00 S.~3E-02 
BI-214 7.60E-01 1. 47E-01 4.66E-02 
PB-210 Not Detected --------- 3.S8E+0~ 

TH-232 S.92E-01 1.1~E+00 1. SSE- O~ 
RA-228 S.24E-Ol 1. 91E-01 1.3SE-0~ 
AC-228 S.74E-01 2.44E-01 3.~8E-0~ 
TH-228 8.80E-01 2.02E-01 S.S2E-0~ 

'RA-224 6.06E-01 2.19E-01 8.02E-02 
PB-212 5.94E-01 5.08E-01 4.11E-02 
BI-212 6.12E-01 3.23E-01 3.03E-0~ 
TL-208 S.33E-01 1.S4E-01 6.99E-02 

U-235 Not Detected --------- 2.47E-Ol 
TH-231 Not Detected --------- 2.43E+OO 
PA-231 Not Detected --------- 4.0SE+OO 
TH-227 Not Detected --------- 3.S3E-01 
RA-223 Not Detected --------- 2.72E-Ol 
RN-219 Not Detected -------_ ... 3.98E-Ol 
PB-211 Not. Detected .. _---_ ... _- 9.24E-Ol 
TL-207 Not Detected ---_ ..... _-- 1.3SE+Ol 

AM·241 Not Detected --------- S.17E-Ol 
PU-239 Not Detected ..... _------ 4.73E+02 
NP-237 Not Detected ------- .. - 3.98E-Ol 
PA-233 Not Detected --------- 6.1SE-02 
TH-229 Not Detected --------- 2.6SE-Ol 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope . 
may be over-estimated. 



[Summary Report] - SaIl).ple ID: : 80199604 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

----- ... - .... -------- ---------- ----------
AG-IOBm Not Detected --------- 4.01E-02 e AG-IIOm Not Detected --------- S.94E-02 
BA-133 Not Detected -----_ .. -- 7.B2E-02 
BE-7 Not Detected --------- 2.B8E-Ol ..,>ru I 0 JI Iq-g CD-I09 1. 9 BE i B 9 ,.. c ........ 81 . :;ialOO I'\.D'w tb1izr:el c._ze :: 
CD-llS Not Detected --------- 2.90E-Ol 
CE-139 Not Detected ---_ .. ---- 3.1SE-02 
CE-141 Not Detected --------- 6.1SE-02 
CE-144 Not Detected --------- 2.6SE-Ol 
CO-S6 Not Detected ------ .. -- 3.S1E-02 
CO-57 Not Detected - .. ------- 3.28E-02 
CO-58 Not Detected - .. ------- 3.26E-02 
CO-60 Not Detected --------- 3.47E-02 
CR-51 Not Detected --- .. ----- 2.74E-Ol 
CS-134 Not Detected --------- S A9E- 02 
CS-137 2.92E-Ol S.S7E-02 2.42E-02 
EU-1S2 Not Detected --------- 9.78E-02 
EU-154 Not Detected --------- 1. SSE- 01 
EU-1SS Not Detected ----_ .. _-- 1. 61E-Ol 
FE-S9 Not Detected --------- 6.7SE-02 
GD-153 Not Detected --------- 1.l.4E-0l. 
HG-203 Not Detected --------- 3.63E-02 
1-13l Not Detected - .. ---- .. -- 4.S0E-02 
1R-l.92 Not Detected --------- 3.0SE-02 
K-40 9.62E+OO l..64E+00 3.l.3E-Ol 
KR-S5 Not Detected --------- S.9SE+00 

. MN-S2 Not Detected --------- 5.42E-02 
MN-54 Not Detected --------- 3.47E-02 
MO-99 Not Detected --------- 7.37E-0l. 
NA-22 Not Detected --------- 4.01E-02 
NA-24 Not Detected --------- S.37E+00 
NB-95 Not Detected --------- 3.94E-0l. 
ND-l47 Not Detected -------- .. 2.61E-Ol 
NI- 57 . Not Detected -------- .. 4.30E-Ol 
NP-239 Not Detected --------- 1.44E-Ol 
RU-I03 Not Detected ------ .. -- 3.3SE-02 
RU-I06 Not Detected --------- 2.8SE-0l. 
SB-122 Not Detected --------- 1.34E-Ol 
SB-124 Not Detected - ... _------ 3.22E-02 
SB-l25 Not Detected -------- .. 9.2SE-02 
SN-1l3 Not Detected --------- 4.00E-02 
TA-1S2 Not Detected --------- 1.64E-01 
TA-183 Not Detected -------- ... S.32E-01 TC-99m Not Detected --------- 1.09E+04 
TL-201 Not Detected --------- S.3SE-01 XE-l33 Not Detected --------- 6.6l.E-Ol y- 88 Not Detected ---_ ... __ ... - 3.07E-02 ZN-65 Not Detected - .. - ........ _ ..... 1.10E-0l. 
ZR-95 Not Detected ................ -...... S.6SE-02 



***************.**** •• ***********.****7**** ................... AA •••••••••• 

* Sandia National Laboratories .. 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] .. 
* 9-27-98 3:S2:SS AM .. 

:*::::::::*:::~*::;~**~~;~::**~*******::::::::*:::*;;;?*********~:*~*~; ........ : 
**************~~~L*~*i*************************** ******t:t::****** 
Customer : P.FRESHOUR/R.PARKER (6134/ ) 
Customer Sample ID 042377-004 
Lab Sample ID 80199605 

CfrIC-Gf2 -00 :) - 55 
Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name . 
Elapsed Live/Real Time 

MARINELLI 
714.000 

9-22-98 
9-27-98 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

10:45:00 AM 
2:10:08 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

---_ .. -- ----------- ---------- -----------
U-238 4.87E-Ol 3.93E-Ol S.69E-01 
RA-226 1.97E+00 8.19E-0l 5.64E-01 
PB-214 7.40E-Ol 1.74E-Ol 4.00E-02 
BI-214 6.91E-Ol 3.80E-Ol 3.70E-02 
PB-210 Not Detected --------- 3.22E+01 

TH-232 S.20E-01 2.99E-Ol 1.41E-Ol 
RA-228 6.44E-Ol 2.39E-Ol 1.18E-0l 
AC-228 5.86E-01 2.68E-01 2.S0E-Ol 
TH-228 7.72E-Ol 2.48E-Ol 4.28E-Ol 
RA-224 S.S6E-Ol 1.90E-Ol 7.29E-02 
PB-212 5.83E-Ol 1.68E-Ol 3.79E-02 
BI-212 7.S1E-01 3.74E-Ol 2.44E-Ol 
TL-208 S.17E-Ol 1.10E-01 5.61E-02 

U-235 Not Detected --------- 2.14E-Ol 
TH-231 Not Detected --------- 2.1SE+00 
PA-231 Not Detected --------- 3.66E+00 
TH-227 Not Detected --------- 3.1SE-Ol 
RA-223 Not Detected --------- 2.4SE-Ol 
RN-219 Not Detected --------- 3.31E-Ol 
PB-211 Not Detected -------_ .. 7.37E-Ol 
TL-207 Not Detected --- .... _ .. _- 1.1SE.+01 

AJ.".j-241 Not Detected --------- 4.38E-Ol 
PU-239 Not Detected --------- 4.13E+02 
NP-237 Not Detected --------- 3.S7E-01 
PA-233 Not Detected - .... ------ S.42E-02 
TH-229 Not Detected -------- .. 2.31E-Ol 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : B019960S 

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 
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/gra.!tl ) 

Not Detected 
Not Detected 
Not Detected 
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- 01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.24E+OO 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

2.79E-01 

1. SBE+OO 

MDA 
(pCi/gram 

3.60E-02 
4.43E-02 
6.69E-02 
2.39E-01 
l.21E+OO 
2.S2E-01 
2.74E-02 
S.3SE-02 
2.24E-01 
2.92E-02 
2.73E-02 
2.71E-02 
3.03E-02 
2.3SE-01 
4.S9E-02 
2.1SE-02 
B.l.6E-02 
1.67E-01 
1.34E-01 
6.21E-02 
9.74E-02 
3.01E-02 
3.B7E-02 
2.S9E-02 
2.62E-01 
7.23E+00 
4.S3E-02 
2.92E-02 
6.73E-01 
3.43E-02 
4.SSE+00 
3.SSE-01 
2.4SE-01 
1. 9SE- Ol. 
1.20E-01 
2.6SE-02 
2.S2E-01 
1.13E-01 
2.69E-02 
7.3SE-02 
3.3BE-02 
1.36E-01 
7.07E-01 
1.11E+04 
4.7SE-0l 
S.B3E-01 
2.22E-02 
9.43E-02 
S.11E-02 



e 

************.************************************************************ 
'* Sandia National Laboratories .. 
'* Radiation Protection Sample Diagnostics Program [806 Laboratory] .. 
'* 10-01-98 1: 08: 37 PM .. 
************************************************************************* 

: Analyzed by: ,"}1/) _ I j c.]I Reviewed by: /7 I 0 1/ If d : 
**************~J~J *~~************************~~***************** 
Customer : P.FRESHOUR/R.PARKER (6134/SMO) 
Customer Sample ID 042378-004 
Lab Sample ID 80199606 

Cf?/C -~ -(x)0 - 55 
Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Dat~/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
758.000 

9-22-98 
9-27-98 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 

10:55:00 AM 
3:55:04 AM 

6002 seconds 

Comments: 
'*'*'*'*'*'*'*'*'*'*************************************************************'*** 

Nuclide Activity 
Name (pCi/gram 

... _----- -----------
U-238 4.82E-01 
RA-226 1.76E+OO 
PB-214 7.60E-01 
BI-214 6.45E-01 
PB-210 Not Detected 

TH-232 3.81E-01 
. RA-228 4.30E-01 

AC-228 4.61E-Ol 
TH-228 7.25E-01 
RA-224 3.93E-Ol 
PB-212 4.40E-01 
BI-212 4.81E-01 
TL-208 3.96E-01 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
3.11E-01 
5.20E-01 
1.37E-01 
4.18E-0l 

---------
2.37E-01 
1.42E-Ol 
1.90E-01 
2.88E-01 
1. 55E- 01 
9.29E-02 
2.96E-01 
6.44E-01 

---------
---------
---------
---------
---------
---------
---------
---------

... --------
---------
... --------
---------
--._---- ... 

MDA 
(pCi/gram ) 
-----------
5.BE-01 
4.57E-01 
3.72E-02 
3.39E-02 
2.88E+01 

1.10E-01 
1.02E-01 
2.37E-01 
3.76E-Ol 
6.52E-02 
3.27E-02 
2.33E-01 
5.46E-02 

1.98E-Ol 
1.89E+OO 
3.27E+OO 
2.70E-Ol 
2.19E-01 
3.02E-Ol 
7.07E-Ol 
9.85E+OO 

3.92E-01 
3.68E+02 
2.92E-01 
4.54E-02 
2.10E-01 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[summary Report] - Sample ID: : B0199606 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
BA-l33 
BE-7 
CD-109 
CD-115 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-5B 
CO-60 
CR-5l 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
KR-BS 
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-12S 
SN-1l3 
TA-1B2 
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 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

6.43E+OO 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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.S0E+OO 

MDA 
(pCi/gram 

3.10E-02 
2.31E-02 
6.31E-02 
2.11E-0l 
9.96E-Ol 
2.21E-Ol 
2.S6E-02 
4.94E-02 
2.02E-Ol 
2.BOE-02 
2.S4E-02 
2.53E-02 
2.62E-02 
2.06E-Ol 
4.19E-02 
2.59E-02 
7.S9E-02 
1.43E-Ol 
1.17E-Ol 
S.3BE-02 
B.B7E-02 
2.79E-02 
3.24E-02 
2.26E-02 
2.41E-01 
6.S6E+OO 
4.S4E-02 
2.6BE-02 
6.13E-01 
3.06E-02 
4.B9E+OO 
3.0BE-01 
2.19E-01 
2.13E-01 
1. 06E- 01 
2.4SE-02 
2.22E-Ol 
1.03E-01 
2.26E-02 
6.7BE-02 
2.93E-02 
1.23E-01 
6.47E-01 
1.22E+04 
4.30E-01 
S.16E-Ol 
2.09E-02 
B.42E-02 
4.69E-02 

• 



********.**************************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboraco=y] * 
* 10-01-98 1:15:26 PM * 
****************************************************~** *************** 

: Analyzed by: ~ / () J Lq 9 Reviewed by: /D)' I; y : 
***************~;***,J ~~************************** *******/~******** 
CUstomer : P.FRESHOUR/R.PARKER (6134/S 0) 
Customer Sample ID 042379-004 
Lab Sample ID 80199607 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
737.000 

9-22-98 
9-27-98 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 

11:10:00 AM 
5:39:56 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) 

------- ----------- -----_ .. --- -----------
U·238 7.60E-01 4.16E-01 4.92E-01 
RA-226 Not Detected --------- 4.38E-01 
PB-214 8.41E-01 1.38E-01 3.71E-02 
BI-214 7.23E-01 ·2.38E-01 3.36E-02 
PB-210 Not Detected --------- 2.76E+01 

TH-232 3.45E-01 2.06E-01 1.27E-01 
RA-228 3.18E-01 1.19E-01 9.71E-02 
AC-228 3.30E-01 2.07E-01 2.45E-01 
TH-228 2.70E-01 1.73E-01 4.0SE-01 
RA-224 3.52E-01 2.10E-01 6.1BE-02 
PB-212 3.43E-Ol 6.89E-02 3.21E-02 
BI-212 3.45E-Ol 4.91E-01 1.95E-Ol 
TL-208· 2.85E-01 8.03E-02 4.98E-02 

U·235 8.09E-02 9.22E-02 1.16E-01 
TH-231 Not Detected --------- 1.93E+OO 
PA-231 Not Detected --------- 3.1BE+00 
TH-227 Not Detected --------- 2.43E-Ol 
RA-223 Not Detected --------- 2.19E-Ol 
RN-219 Not Detected --------- 3.07E-01 
PB·211 Not Detected -------_ ... 6.95E-Ol 
TL-207 Not Detected --------- 9.99E+00 

AM-241 Not Detected --------- 3.B2E-01 
PU-239 Not Detected --------- 3.63E+02 
NP-237 Not Detected --------- 2.76E-Ol 
PA-233 Not ·Detected ----- ..... _- 4.61E-02 
TH-229 Not Detected ---- ........ _- 2.01E-Ol 

Note: ~a-226 and U-235 gamma peaks 
mterfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 80199607 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-B9 
CE-141 
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-1S3 
HG-203 
1-131 
1R-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-122 
SB-124 
SB-12S 
SN-1l3 
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 

4.22E+OO 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Deteeted 
Not Detected 

2-sigma 
Error 

7.79E-01 

MDA 
(pCi/gram 

2.90E-02 
2.13E-02 
6.72E-02 
2.llE-01 
9.41E-01 
2.1SE-01 
2.49E-02 
4.90E-02 
2.0SE-01 
2.S9E-02 
2.44E-02 
2.47E-02 
2.2SE-02 
2.17E-01 
4.49E-02 
2.43E-02 
7.27E-02 
1.33E-01 
1.17E-01 
4.49E-02 
S.62E-02 
2.S9E-02 
3.41E-02 
2.2SE-02 
2.36E-01 
6.37E+00 
4.00E-02 
2.46E-02 
S.90E-Ol 
2.74E-02 
4.90E+OO 
2.S1E-01 
2.10E-01 
3.93E-01 
1.0SE-01 
2.40E-02 
2.1SE-Ol 
1. 02E- 01 
2.41E-02 
6.39E-02 
3.06E-02 
1.29E-01 
6.36E-Ol 
1.41E+04 
4.34E-01 
S.43E-01 
2.10E-02 
S.S9E-02 
4.01E-02 



*************************************************************r*********r* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory) * 
* 9-27-98 3:10:33 PM * 
************************************************************************* 

: Analyzed by: ~ J () I I 0, ~ Reviewed by: ~/ .. It /f J : 
**************~~T£*~~**~~************************** ***************** 
Customer : P.FRESHOUR/R.PARKER (6134/S 0) 
Customer Sample ID 042380-004 
Lab Sample ID S019960S 

C'/~/C -Gf?.- oci'- sS 
Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
792.000 

9-22-98 
9-27-98 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

11:20:00 AM 
1:27:51 PM 

6002 seconds 

Comments: 
*r****r****************************************************************** 

Nuclide Activity 
Name (pCi/gram 

--_ .. --- -----------
U-238 S.32E-01 
RA-226 1.6SE+00 
PB-214 7.27E-01 
BI-214 7.26E-Ol 
PB-210 Not Detected 

TH-232 4.07E-01 
RA·228 3.49E-01 
AC-228 4.09E-01 
TH-228 S.30E-Ol 
RA·224 3.76E-01 
PB-212 4.08E-Ol 
BI·212 4.77E-01 
TL-20a 3.30E-01 

U-23S 1. 07E-01 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
3.S1E-01 
6.71E-01 
4.22E-01 
2.22E-01 

.............. .. -'- -

2.06E-01 
1. 34E- 01 
1. 8SE-Ol 
9.1SE-01 
1.44E-01 
3.94E-01 
2.28E-01 
9.8SE-02 

1.62E-01 
---------
---------
---------
---------
---------
---------
---------
---------
---- ... _---
----- ... _--
---------
-_ ... _-----

MDA 
(pCi/gram ) 
-----------
4.74E-01 
4.S9E-01 
3.49E-02 
3.40E-02 
2.72E+01 

1.OlE-01 
9.93E-02 
2.2SE-Ol 
3.S9E-01 
6.04E-02 
3.1BE-02 
2.34E-01 
4.S0E-02 

1.90E-01 
1.81E+OO 
3.13E+OO 
2.S2E-01 
2.19E-01 
2.94E-01 
6.63E-01 
9.30E+OO 

3.62E-01 
3.S4E+02 
2.83E-01 
4.6SE-02 
2.04E-Ol 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



.[Summary Report) - Sample ID: : 80199608 

Nuclide 
Name 

AG-108rn 
AG-llOrn 
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-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
1R-192 
K-40 
KR-8S 
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-12S 
SN-1l3 
TA-182 
TA-183 
TC-99rn 
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 

S.66E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

S.S2E+OO 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

3.37E-02 

9.S4E-01 

MDA 
(pCi/gram 

2.99E-02 
3.03E-02 
6.04E-02 
2.03E-01 
9.67E-01 
2.42E-01 
2.42E-02 
4.70E-02 
1.94E-01 
2.S2E-02 
2.37E-02 
2.49E-02 
2.SSE-02 
1.96E-01 
4.30E-02 
1. 76E-02 
7.0SE-02 
1.39E-01 
1.17E-01 
4.99E-02 
B.S6E-02 
2.S0E-02 
3.40E-02 
2.20E-02 
2.2BE-Ol 
6.2BE+00 
4.24E-02 
2.69E-02 
6.SSE-01 
3.12E-02 
7.10E+OO 
3.09E-01 
2.13E-01 
4.10E-01 
1. 04E-01 
2.36E-02 
2.11E-01 
1.0BE-01 
2.29E-02 
6.0BE-02 
2.S7E-02 
1.26E-Ol 
6.2SE-Ol 
3.32E+04 
4.62E-01 
S.B2E-01 
2.11E-02 
B.S9E-02 
4.3BE-02 



+++*+*+*++++++++++**+*+*++*+*+++*+****+**++**+**+*****+*+**************** 
* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program [806 Laborato~l * 
* 9-27-98 4:55:24 PM * 
***+************************************************** ******************~ 

: Analyzed by: ~ 10J Ijq~ Reviewed by: ;2 /~;: Ir!' : 
**************~*** ~ *T~************************* *******~~******** 
Customer : P_FRESHOUR/R_PARKER (6134/ 0) 
Customer SamDle ID 042381-004 
Lab Sample ID 80199609 

C 'I 'i'l C - G R - o~'l- 5S Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
639.000 

9-22-98 
9-27-98 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 

1l.:40:00 AM 
3:12:42 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

----_ ...... -----------
U-238 6.40E-01 
RA-226 1. 81E+00 
PB-214 7.42E-Ol 
BI-214 6.SSE-01 
PB-210 Not Detected 

TH-232 S_72E-01 
RA-228 7.34E-01 
AC-228 6.29E-01 
TH-228 S.SlE-Ol 
RA-224 S.49E-01 
PB-212 6.22E-01 
BI-212 7.19E-01 
TL-208 S.92E-01 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
3.90E-01 
7_33E-01 
1.43E-01 
1.27E-01 

---------
2.98E-Ol. 
2.9SE-Ol. 
2.4SE-01 
9.30E-Ol. 
2.23E-01 
3.11E-01 
3.99E-Ol. 
7.99E-Ol. 

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

- ..... _-----
---------
_ .. _------
------- .. -
---------

MDA 
(pCi/gram ) 
-----------
6.62E-0l. 
S_97E-01 
4.68E-02 
4.41E-02 
3.S2E+01 

1.S3E-01 
1.41E-01 
2.81E-01 
S.l.OE-01 
7.89E-02 
3.98E-02 
2.S0E-01 
6.S8E-02 

2.34E-01 
2.38E+OO 
3.93E+OO 
3.44E-Ol 
2.71E-01 
3.90E-01 
8.8SE-Ol 
1.2l.E+01 

4.76E-01 
4.4SE+02 
3.47E-Ol 
S.98E-02 
2.S1E-01 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : S0199609 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ---------- ---------- ----------
AG-1OBm Not Detected --------- 3.72E-02 e AG-llOm Not Detected --------- 7.34E-02 
BA-133 Not Detected --------- 7.22E-02 
BE-7 Not Detected --------- 2.7SE-Ol 

IIek-cb:tztbz, ~ i oMs ~ CD-109 :4 i:7E:e8 7.::: 8: :.19£199 
CD-llS Not Detected --------- 3.22E-Ol 
CE-139 Not Detected --------- 3.09E-02 
CE-141 Not Detected --------- S.S6E-02 
CE-144 Not Detected --------- 2.42E-Ol 
CO-56 Not Detected --------- 3.39E-02 
CO-57 Not Detected --------- 3.01E-02 
CO-SB Not Detected --------- 3.17E-02 
CO-60 Not Detected --------- 3.39E-02 
CR-Sl Not Detected --------- 2.69E-Ol 
CS-134 Not Detected --------- 4.96E-02 
CS-137 S.7SE-01 9.72E-02 2.23E-02 
EU-1S2 Not Detected --------- B.96E-02 
EU-1S4 Not Detected --------- 1.72E-01 
EU-1SS Not Detected --------- 1. 46E-01 
FE-59 Not Detected --------- 6.S4E-02 
GD-1S3 Not Detected --------- 1.0SE-Ol 
HG-203 Not Detected ---- ...... _-- 3.S3E-02 
1-131 Not Detected --------- 4.S9E-02 
1R-192 Not Detected --------- 2.9SE-02 
K-40 9.S4E+OO 2.74E+OO 2.73E-01 
KR-BS Not Detected --------- S.2SE+00 
MN-S2 Not Detected --------- S.S3E-02 
MN-S4 Not Detected --------- 3.3SE-02 
MO-99 Not Detected --------- 8.07E-01 
NA-22 Not Detected --------- 3.S0E-02 
NA-24 Not Detected --------- 9.31E+OO 
NB-9S Not Detected --------- 4.28E-01 
ND-147 Not Detected --------- 2.77E-01 
N1-S7 Not Detected --------- S.OSE-01 
NP-239 Not Detected --------- 1.32E-01 
RU-103 Not Detected --------- 3.14E-02 
RU-106 Not Detected --------- 2.S1E-01 
SB-122 Not Detected --------- 1.49E-01 
SB-124 Not Detected --------- 3.13E-02 
SB-12S Not Detected --------- 8.90E-02 
SN-1l3 Not Detected --------- 4.04E-02 
TA-182 Not Detected --------- 1.S1E-01 
TA-183 Not Detected --------- 8.19E-01 
TC-99m Not Detected -------- .. 4.91E+04 
TL-201 Not Detected --- ...... _--- S.99E-01 
XE-133 Not Detected --- ... _---- 7.20E-01 
Y-88 Not Detected --------- 2.76E-02 
ZN-65 Not Detected --------- 1.02E-Ol 
ZR-95 Not Detected --------- S.48E-02 



e 

* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Laboratory] 

10-01-98 1:26:58 PM 
******************************************************** **************y+ 

: Analyzed by: ~) oj 'lq P Reviewed by: /0/' I, r : ****************~*** * ************************* ********,.:.******** 
Customer P.FRESHOUR/R.PARKER (6134 SMO) 
Customer Sample ID 042382-004 
Lab Sample ID 80199610 Cf~/C - GR - orO ~ 5) 
Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
791. 000 

9-22-98 
9-27-98 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
1:45:00 PM 
4:S7:33 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram ) 

------- -----------
U-238 S.38E-01 
RA-226 1.44E+00 
PB·214 6.02E-01 
EI·214 S.5SE-01 
PE·210 Not Detected 

TH-232 4.61E-01 
RA·228 4.31E-Ol 
AC-228 4.62E-01 
TH·228 4.S6E-Ol 

. RA-224 4.61E-01 
PB-212 4.S7E-01 
EI-212 5.1SE-01 
TL-208 4.19E-Ol 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB·211 Not Detected 
TL-207 Not Detected 

AM·241 Not Detected 
PU·239 Not Detected 
Np·237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
3. 77E- 01 
S.09E-Ol 
1.20E-01 
7.40E-Ol 

---------

2.60E-Ol 
2.60E-Ol 
1.80E-Ol 
1. 79E- 01 
1. 61E- 01 
9.6SE-02 
9.S7E-02 
1.74E-01 

_ ...... _-----
---------
... _-_ ... _---
---------
---------
---------
---------
---------

---------
---------
...... _------
---------
---------

Note: 

MDA 
(pCi/gram ) 
-----------
4.69E-Ol 
4.76E-Ol 
3.88E-02 
3.39E-02 
2.60E+Ol 

i.07E-01 
1.30E-01 
2.27E-01 
3.40E-01 
5.51E-02 
3.08E-02 
2.S2E-Ol 
S .17E-02 

1.91E- 01 
1.S3E+OO 
3.06E+OO 
2.67E-01 
2.22E-Ol 
2.8SE-01 
6.S8E-Ol 
9.S2E+OO 

3.71E-Ol 
3.S2E+02 
2.62E-Ol 
4.43E-02 
2.00E-Ol 

Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 80199610 

Nuclide 
Name 

AG-108m 
AG-llOm 
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 
S8-122 
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 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

6.73E+OO 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

1.11E+OO 

MDA 
(pCi/gram 

3.0BE-02 
2.29E-02 
5.73E-02 
1.99E-01 
B.95E-01 
2.47E-01 
2.44E-02 
4.72E-02 
1.9BE-01 
2.63E-02 
2.45E-02 
2.S0E-02 
2.47E-02 
1.97E-01 
3.9SE-02 
2.4BE-02 
7.30E-02 
1.41E-0l 
1.19E-Ol 
5.40E-02 
8.61E-02 
2.14E-02 
3.43E-02 
2.16E-02 
2.11E-01 
6.2SE+00 
4.19E-02 
2.SSE-02 
6.12E-01 
2.S2E-02 
7.16E+OO 
3.31E-01 
2.09E-01 
4.23E-01 
1.07E-Ol 
2.27E-02 
2.13E-01 
1. OSE-01 
2.2SE-02 
6.24E-02 
2.98E-02 
1.20E-Ol 
6.36E-Ol 
3.B6E+04 
4.S1E-Ol 
6.07E-Ol 
1.91E-02 
S.l1E-02 
4.24E-02 



************************************************************************* 
* Sandia National Laboratories "" 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] "" 
"" 9-27-98 8 :25: 04 PM "" 
******************************************************************-****** 

: Analyzed by: ~ J D I, )0. j)' Reviewed by: ~ ,,(J /1 J~ f : 
*************~;;****4J*~~************************** * ********(~******* 
Customer : P.FRESHOUR/R.PARKER (6134/ 0) 
Customer Samole ID 042383-004 
Lab Sample ID 80199611 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name . 
Elapsed Live/Real Time 

MARINELLI 
811. 000 

9-22-98 
9-27-98 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
1:45:00 PM 
6:42:24 PM 

6002 seconds 

CY.P1C -GR -C}fO-V{) 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

----- ... - -----------
U-238 6.44E-Ol 
RA·226 1.65E+00 
PB-214 6.32E-Ol 
BI-214 5.78E-01 
PB-210 Not Detected 

TH-232 4.85E-Ol 
RA·228 4.69E-Ol 
AC-228 5.20E-Ol 
TH-228 5.84E-Ol 
RA-224 4.58E-Ol 
PB·212 4.85E-01 
BI·212 5.56E-Ol 
TL-208 4.30E-01 

U-235 1.44E-Ol 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
4.06E-01 
7.51E-Ol 
4.34E-Ol 
1. 09E-Ol 

---------
2.50E-Ol 
1.37E-Ol 
1.98E-Ol 
1.95E-01 
1.95E-01 
3.46E-01 
3.36E-01 
1.04E-01 

1.62E-Ol 
_ .... - ... _---
---------
---------
---------
---------
---------
---------
---------
---------
---------
---------
-------- .. 

MDA 
(pCi/gram ) 
-----------
4.91E-Ol 
4.83E-01 
3.40E-02 
3.05E-02 
2.68E+Ol 

1.22E-01 
9.92E-02 
2.21E-01 
3.48E-01 
5.30E-02 
3.20E-02 
2.25E-Ol 
5.33E-02 

1.90E-Ol 
1. 80E+OO 
3.10E+OO 
2.61E-01 
2.10E-Ol 
2.89E-Ol 
6.61E-01 
9.97E+OO 

3.72E-Ol 
3.44E+02 
2.67E-01 
4.64E-02 
2.00E-Ol 

Note: Ra-226 and U-235 gamma peaks 
interlere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : S0199611 

Nuclide 
Name 

AG-108rn 
AG-llOrn 
BA-l33 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
KR-85 
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-12S 
SN-l13 
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 

6.11E+OO 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

1.3SE+00 
-----=----

MDA 
(pCi/gram 

3.10E-02 
2.33E-02 
S.70E-02 
1.99E·Ol 
9.12E-Ol 
2.S7E-Ol 
2.34E-02 
4.77E-02 
1.96E-Ol 
2.S9E-02 
2.S0E-02 
2.4SE-02 
2.40E-02 
1. 91E- 01 
4.01E-02 
2.S4E-02 
7.46E-02 
1.43E-Ol 
1.18E-0l 
4.91E-02 
S.SlE-02 
2.S9E-02 
3.30E-02 
2.16E-02 
2.1SE-0l 
6.29E+OO 
4.S6E~02 
2.64E-02 
6.32E-Ol 
2.9SE-02 
7.S3E+00 
3.2SE-Ol 
2.04E-Ol 
4.43E-Ol 
1.06E-Ol 
2.4SE-02 
2.1SE-Ol 
1.04E-Ol 
2.36E-02 
6.15E-02 
3.00E-02 
1.24E-Ol 
6.42E-Ol 
4.67E+04 
4.S9E-Ol 
5.67E-Ol 
2.01E-02 
S.41E-02 
4.31E-02 



************+****************************+************ ***~****.******* 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [806 Laborato=yl * 
* 9-27-98 10:09:50 PM * 
************************************************************************* 

: Analyzed by: \.;.4...) J ILD.? Reviewed by: ~/O It /~d' : 
**************~**~ * ************************** ******************* 
Customer : P.FRESHOUR/R.PARKER (6134 SMO) 
Customer Sample ID 042384-004 
Lab Sample It> 80199612 cyglc .G(2.- Oil - sS 
Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name . 
Elapsed Live/Real Time 

MARINELLI 
853.000 

9-22-98 
9-27-98 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
2:00:00 PM 
8:27:13 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 7.45E-01 
RA-226 2.01E+00 
PB-214 7.59E-01 
BI-214 7.48E-01 
PB-210 Not Detected 

TH-232 Not Detected 
RA-228 3.50E-01 
AC-228 Not Detected 
TH-228 Not Detected 
RA-224 3.34E-01 
PB-212 3.02E-01 
BI-212 3.19E-01 
TL-20e 3.19E-01 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Deteated 

2-sigma 
Error 

.. _--------
3.18E-01 
5.96E-01 
1.28E- 01 
1. 64E- 01 

---------

---------
2.06E-01 

.. ------ ... -
---------
1. 41E- 01 
6.46E-02 
2.28E-01 
9.90E-02 

-----_ ..... -
---------
---------
---------
----_ .. ---
---------
---- .... _--
---------
----- .. ---
---------
----- .. ---
-- ... ------
... _-----_ .. 

MDA 
(pCi/gram ) 
-----------
4.47E-01 
4.38E-01 
3.42E-02 
3.22E-02 
2.63E+01 

L04E-01 
1.01E-01 
L24E-01 
6.65E-01 
5.40E-02 
2.92E-02 
L 72E-01 
4.67E-02 

L 81E-01 
1. 78E+OO 
2.91E+OO 
2.25E-01 
2.04E-01 
2.74E-01 
6.05E-01 
9.09E+OO 

1.66E-01 
3.31E+02 
2.62E-01 
4.30E-02 
1. 87E-01 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



.. 

[Summary Report] - Sample ID: : 80199612 

Nuclide 
Name 

AG-108m 
AG-llOm 
3A-133 
BE-7 
CD-109 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-5B 
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-B5 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
N1-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-1B2 
TA-1B3 
TC-99m 
TL-201 
XE-133 
Y-BB 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

4.63E+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 

B.28E-01 

MDA 
(pCi/gram 

2.S6E-02 
2.22E-02 
5.97E-02 
1.87E-Ol 
8.96E-Ol 
2.28E-01 
2.29E-02 
4.nE-02 
1. 87E- 01 
2.37E-02 
2.27E-02 
2.2SE-02 
2.34E-02 
1. 82E-0l 
4.20E-02 
1.09E-02 
6.77E-02 
1.l9E-Ol 
1.l2E-Ol 
4.77E-02 
7.81E-02 
2.40E-02 
3.29E-02 
2.04E-02 
2.00E-Ol 
S.86E+OO 
4.00E-02 
2.44E-02 
5.93E-Ol 
2.8SE-02 
7.SSE+OO 
2.86E-Ol 
1. 8SE-Ol 
4.27E-Ol 
1.OOE-Ol 
2.l9E-02 
1.94E-Ol 
9.70E-02 
2.21E-02 
S.99E-02 
2.79E-02 
1.l6E-Ol 
6.l3E-Ol 
S.30E+04 
4.32E-Ol 
S.80E-Ol 
2.11E-02 
7.81E-02 
3.96E-02 



* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Laboratcryl 

10-01-98 1:48:30 PM 

'* 
ow 

ow 

T**T***T***************************************************************** 

: Analyzed by: \,I4-1)Dl , lo,8 Reviewed by: ? /0 ),19J : **************~~~*** ~ ****************************** ******'~/******* 
Customer : P_FRESHOUR/R.PARKER (6134/SM ) 
Customer Sample ID 042385-004 
Lab Sample ID 80199613 cttJc.-~ -cr2-'SS 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
762.000 

9-22-98 
9-27-98 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 
2:15:00 PM 

10:11:59 PM 

6002 seconds 

Comments: 
'************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram Error (pCi/gram ) 

------- ----------- ---------- -----------
U-238 Not Detected --------- 7.27E-Ol 
RA-226 1.S2E+00 3.76E-Ol 5.13E-Ol 
PB-214 7.68E-Ol 2.82E-0l 3.90E-02 
BI-214 6.72E-Ol 9.37E-Ol 3.76E-02 
PB-210 Not Detected --------- 3.10E+Ol 

TH-232 S.73E-Ol 3.12E-Ol 1.29E-Ol 
RA-228 6.4SE-Ol 2.38E-Ol 1.22E-Ol 
AC-228 6.74E-Ol 2.12E-Ol 2.38E-0l 
TH-228 6.87E-Ol 2.24E-Ol 4.12E-Ol 
RA-224 6.86E-Ol 2.37E-Ol 6.72E-02 
PB-212 S.98E-Ol 4.01E-Ol 3.39E-02 
BI-212 8.S0E-Ol 4.0SE-Ol 2.64E-Ol 
TL-208 S.73E-Ol G.6SE-Ol S.77E-02 

U-235 . Not Detected --------- 2.09E-Ol 
TH-231 Not Detected --------- 2.04E+OO 
PA-231 Not Detected --------- 3.49E+OO 
TH-227 Not Detected --------- 3.0SE-Ol 
RA-223 Not Detected --------- 2.48E-Ol 
RN-219 Not Detected --------- 3.29E-Ol 
PB-211 Not Detected --------- 7.SSE-Ol 
TL-207 Not Detected --------- 1.11E+Ol 

AM-241 Not Detected ------- ... - 4.09E-Ol 
PU-239 Not Detected -----_ ..... - 3.93E+02 
NP-237 Not Detected -------_ ... 3.43E-Ol 
PA-233 Not Detected --------- S.03E-02 
TH-229 Not Detected - ... _------ 2.28E-Ol 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report) - Sample ID: : 80199613 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-sB 
CO-60 
CR-Sl 
CS-134 
CS-137" 
EU-1S2 
EU-ls4 
EU-lsS 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
KR-BS 
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-1B2 
TA-1B3 
TC·99m 
TL·201 
XE-133 
Y·BS 
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 

l..04E-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.01E+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 

S.96E-02 

l.SSE+OO 

MDA 
(pCi/gram 

3.S3E-02 
3.73E-02 
6.S6E-02 
2.27E-Ol 
9.3SE-01 
3.04E-01 
2.67E-02 
S.24E-02 
2.20E-01 
2.S3E-02 
2.7SE-02 
2.SSE-02 
2.S2E-02 
2.30E-Ol 
4.47E-02 
1.93E-02 
8.20E-02 
1.63E-01 
1.33E-Ol 
6.44E-02 
9.SSE-02 
2.96E-02 
4.10E-02 
2.46E-02 
2.3SE-01 
7.20E+OO 
4.7SE-02 
2.99E-02 
7.79E-Ol 
3.3SE-02 
1.06E+01 
3.92E-01 
2.39E-01 
4.96E-01 
1.19E-01 
2.64E-02 
2.3SE-01 
1. 3SE-01 
2.60E-02 
7.27E-02 
3.39E-02 
1.36E-01 
7.27E-01 
7.26E+04 
S.4SE-01 
7.17E-01 
2.22E-02 
9.23E-02 
S.OSE-02 



'*' 
'*' 
'*' 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Laboratory] 

9-28-98 1:39:37 AM 

,.. 
,.. .. 

*********T*************************************************************** ,.. 2 i ·A .. .. Analyzed by: Reviewed by: / IJ / (' J .. ***************~,plJ*~l************************* **** ** ********** 
Customer : P.FRESHOUR/R.PARKER (6134 MO) 
Customer Sample ID 042386-004 
Lab Sample ID 80199614 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
776.000 

9-22-98 
9-27-98 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 
2:25:00 PM 

11:56:59 PM 

6002 seconds 

,..,..'*''*',.. .. *****'*'**********'*'*******************************'*'****************** 

Nuclide Activity 
Name (pCi/gram 

------ .. _ .. ---------
U-238 1. OlE+OO 
RA-226 1.48E+00 
PB-214 7.22E-01 
BI-214 6.78E-01 
PB-210 Not Detected 

TH-232 4.4SE-01 
RA-228 3.8SE-01 
AC-228 Not Detected 
TH-228 4.43E-01 
RA-224 4.29E-01 
PB-212 4.04E-01 
BI-212 2.70E-01 
TL-208 3.S0E-01 

U-23S S.4SE-02 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
5.17E-01 
5.19E-01 
1. 2SE- 01 
1. 21E- 01 

---------

2.72E-01 
1.46E-01 

---------
1.6SE-01 
1.S4E-01 
4.34E-01 
3.07E-01 
1.12E- 01 

1.64E-01 
---------
---_ ... _---
---------
---------
--_ .. _----
--- .. -----
---------
---------
---------
-----_ ... _-
--- .. - .. _--
------ ... _-

MDA 
(pCi/gram ) 
-----------
5.l1E-01 
4.55E-01 
3.60E-02 
3.10E-02 
2.7SE+01 

1.26E-01 
9.88E-02 
1.36E-01 
3. 72E- 01 
S.77E-02 
3.10E-02 
2.43E-01 
S.07E-02 

1.92E-01 
1.S3E+OO 
3.12E+OO 
2.60E-01 
2.1SE-01 
2.92E-01 
6.6SE-01 
9.S1E+00 

3.73E-01 
3.49E+02 
2.S3E-01 
4.49E-02 
1.99E-01 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 80199614 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
C8-134 
C8-137 
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 
8B-122 
8B-124 
SB-125 
SN-ll3 
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 --------- 2.93E-02 e 
Not Detected --------- 2.S1E-02 
Not Detected --------- 6.08E-02 

N_o_t_D;,: ... ~4-i;.~:;~ ... t e':;'8 df-G ___ - cG-~.,..~ ~1 j;;,E&--99-i~;'-----!~;":""~"'~;:S;..-.... ~;.:=...-.-- (l.lk ot:cLzO .. :cJ .';Pd I C ),;~ a' 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. OSE-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

S.72E+OO 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.24E-02 

1.04E+OO 

2.66E-01 
2.46E-02 
4.B1E-02 
1.97E-01 
2.64E-02 
2.41E-02 
2.39E-02 
2.62E-02 
2.19E-01 
4.30E-02 
1.S6E-02 
7.17E-02 
1.3SE-01 
L18E-01 
S.22E-02 
8.44E-02 
2.61E-02 
3.36E-02 
2.28E-02 
2.21E-01 
6.30E+OO 
4.60E-02 
2.6SE-02 
6.99E-01 
2.63E-02 
9.82E+OO 
3.39E-01 
2.07E-01 
S.OSE-01 
LOSE-01 
2.41E-02 
2.17E-01 
1.17E-01 
2.40E-02 
6.S9E-02 
3.03E-02 
1.24E-01 
6.72E-01 
7.80E+04 
4.94E-01 
6.44E-01 
2.34E-02 
B.43E-02 
4.4SE-02 



* Sandia National Laboratories * 
* Radiation Protection sample Diagnostics Program [806 Laborato~l * 
* 9-28-98 3:24:32 AM * 
************************************************************************* 

: Analyzed by:~ 'oJt!gp Reviewed by: c;). /" / If'! : **************~~*'****~**************************~**** ************* 
CUstomer P.FRESHOUR/R.PARKER (6134/SMO) 
Customer Sample ID 042387-004 
Lab Sample ID 80199615 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Dat~/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
753.000 

9-22-98 
9-28-98 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
2:45:00 PM 
~:4~:45 AM 

6002 seconds 

.-

************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

........ a. ......... --_ ... _------
U-238 4.79E-0~ 
RA-226 1. 68E+OO 
PB-214 6.93E-01 
BI-214 6.71E-Ol 
PB-210 Not Detected 

TH-232 4.87E-01 
RA-228 6.00E-Ol 
AC-228 5.92E-Ol 
TH-228 S.SSE-Ol 
RA-224 6.~9E-Ol 
PB-212 S.76E-Ol 
BI-212 5.43E-Ol 
TL-208 4.91E-Ol 

U-23S Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
3.S3E-01 
6.71E-Ol 
1.34E-01 
S.60E-Ol 

---------
2.48E-01 
2.10E-01 
4.93E-Ol 
2.14E-Ol 
1.93E-Ol 
9.87E-02 
3.27E-Ol 
7.S7E-Ol 

---------
---------
---------
---------
---------
---------
---------
---------
---_ .. _---
---------
- ... ----_ ... -
------- .. -
- ... -------

MDA 
(pCi/gram ) 
-----------
S.S3E-Ol 
4.86E-0~ 
3.78E-02 
3.82E-02 
3.04E+Ol 

1. 30E- O~ 
1.26E-Ol 
2.40E-Ol 
4.30E-Ol 
S.18E-02 
3.S6E-02 
2.61E-Ol 
S.S2E-02 

2.07E-Ol 
2.00E+OO 
3.47E+OO 
2.96E-Ol 
2.36E-Ol 
3.38E-Ol 
7.4SE-Ol 
1.OSE+Ol 

4.18E-Ol 
3.88E+02 
2.90E-Ol 
4.80E-02 
2.~SE-Ol 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 8019961S 

Nuclide 
Name 

AG-IOBm 
AG-IIOm 
BA-133 
BE-7 
CD-I09 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-SB 
CO-60 
CR-Sl 
C8-134 
C8-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
1R-192 
K-40 
KR-BS 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
N1-S7. 
NP-239 
RU-I03 
RU-I06 
8B-122 
8B-124 
8B-12S 
8N-ll3 
TA-IB2 
TA-IB3 
TC-99m 
TL-201 
XE-133 
Y-BB 
ZN-6S 
ZR-9S 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

Not Detected --------- 3.33E-02 e 
Not Detected --------- 4.19E-02 
Not Detected --------- 6.2BE-02 
N_o_t-=D .... e4t~e5c .... te9-d6-__ --6---""'-&<-"'-s--.-;-..,-__ ------:2,..,.,-!,3I-;S ... E ... -... O..,lo__.. ""'-- ,trttt:ti .. J )Il:IlOJ,) tJ, d' :.1SEI99 6.GOE s: 9.91E Ql I~ 
Not Detected --------- 3.10E-Ol 
Not Detected --------- 2.74E-02 
Not Detected --------- 5.1BE-02 
Not Detected --------- 2.17E-Ol 
Not Detected --------- 2.9SE-02 
Not Detected --------- 2.66E-02 
Not Detected --------- 2.B3E-02 
Not Detected --------- 3.22E-02 
Not Detected --------- 2.3BE-Ol 
Not Detected --------- 4.49E-02 

1.63E-Ol 4.36E-02 1.94E-02 
Not Detected --------- 7.91E-02 
Not Detected --------- 1.S2E-Ol 
Not Detected --------- 1.30E-Ol 
Not Detected --------- 6.0SE-02 
Not Detected --------- 9.14E-02 
Not Detected --------- 2.BBE-02 
Not Detected --------- 3.7BE-02 
Not Detected --------- 2.S0E-02 

9.2BE+OO 1.67E+OO 2.3BE-Ol 
Not Detected --------- 7.26E+OO 
Not Detected --------- 4.7SE-02 
Not Detected --------- 2.B4E-02 
Not Detected --------- 7.S1E-Ol 
Not Detected --------- 3.34E-02 
Not Detected --------- 1.24E+Ol 
Not Detected --------- 3.91E-Ol 
Not Detected --------- 2.3BE-Ol 
Not Detected --------- S.6SE-Ol 
Not Detected --------- 1.17E-Ol 
Not Detected --------- 2.6SE-02 
Not Detected --------- 2.49E-Ol 
Not Detected -.------- 1.29E-Ol 
Not Detected --------- 2.62E-02 
Not Detected --------- 6.BSE-02 
Not Detected --------- 3.21E-02 
Not Detected --------- 1.32E-Ol 
Not Detected --------- 7.S0E-Ol 
Not Detected --------- 1.OlE+OS 
Not Detected --------- 5.S3E-Ol 
Not Detected --------- 6.96E-Ol 
Not Detected --------- 2.20E-02 
Not Detected --------- 9.17E-02 
Not Detected --------- 4.B2E-02 



*******************************************************************TTTTTT 
* Sandia National Laboratories T 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] ~ 
* 9-28-98 5:09:28 AM ~ 
******************************************************************w****** 

: Analyzed bY:~/oJ J~~ Reviewed by: ~/,/t/fd' : 
*************~;***~ ****************************;*~***************** 
Customer P.FRESHOUR/R.PARKER (6134/SMO) 
Customer Sample ID 042388-004 
Lab Sample ID 80199616 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Dat~/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
709.000 

9-22-98 
9-28-98 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
2:50:00 PM 
3:26:47 AM 

6002 seconds 

T****************************T***********************************T******* 

Nuclide Activity 
Name (pCi/gram ) 

------- -----------
U-238 S.81E-Ol 
RA-226 1.71E+00 
PB·214 7.14E-Ol 
B1-214 6.78E-Ol 
PB-210 Not Detected 

TH-232 6.46E-Ol 
.RA-228 6.72E-Ol 
AC-228 6.1SE-Ol 
TH-228 4.94E-Ol 
RA-224 7.42E-01 
PB-212 6.4SE-0l 
B1-212 6.11E-01 
TL-208 S.66E-Ol 

U-235 1.10E-Ol 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 

. TH-229 Not Detected 

2-sigma 
Error 

----------
S.04E-Ol 
S.6SE-Ol 
2.47E-Ol 
1. 71E- 01 

.. --------

3.S2E-Ol 
1.94E-Ol 
2.3SE-Ol 
1.96E-Ol 
2.27E-Ol 
1.18E- 01 
2.82E-Ol 
1.27E-Ol 

1. 87E-Ol 
---------
---------
---------
---------
---------
----------_ ... _---_ ... 

-_ .. - ... _-_ ... 

---------
---------
--- ... _--_ ... 
-- ... _-----

MDA 
(pCi/gram ) 
-----------
S.74E-Ol 
S.16E-Ol 
4.19E-02 
3.92E-02 
3.21E+Ol 

1..34E-Ol 
1.29E-Ol 
2.S4E-Ol 
4.37E-Ol 
S.84E-02 
3.68E-02 
2.81E-Ol 
S.8SE-02 

2.19E-Ol 
2.07E+00 
3.61E+OO 
3.22E-Ol 
2.60E-Ol 
3.4SE-Ol 
7.90E-Ol 
1.20E+Ol 

4.33E-Ol 
4.02E+02 
3.62E-Ol 
S.34E-02 
2.28E-Ol 

Note: ~a-226 and U-235 gamma peaks 
rnterfere. Either isotope 
may be over-estimated. 



[Summary Report) - Sample ID: : S0199616 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
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-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-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 

1.60E-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

9.SSE+OO 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

3.70E-02 

1.S4E+OO 

MDA 
(pCi/gram 

3.41E-02 
4.41E-02 
6.63E-02 
2.47E-Ol 
1. 02E+OO 
3.41E-Ol 
2.80E-02 
S.47E-02 
2.20E-Ol 
3.20E-02 
2.79E-02 
2.8SE-02 
3.28E-02 
2.4SE-Ol 
4.62E-02 
2.12E-02 
S.30E-02 
1.S7E-01 
1.36E-Ol 
6.2SE-02 
9.73E-02 
3.07E-02 
4.11E-02 
2.69E-02 
2.39E-01 
7.61E+OO 
S.OOE-02 
3.24E-02 
S.SSE-01 
3.4SE-02 
1.31E+01 
4.31E-01 
2.S0E-01 
S.8SE-01 
1.22E-01 
2.8SE-02 
2.6SE-01 
1. 56E-01 
2.66E-02 
7.S7E-02 
3.59E-02 
1.3SE-Ol 
7.86E-01 
1.28E+OS 
S.99E-Ol 
7.71E-01 
2.16E-02 
9.47E-02 
S.02E-02 



* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Laboratory) 

9-28-98 6:54:19 AM 
:***************************************************2********~**l.******TTTT: 

T Analyzed by: 10 Reviewed by: / ~ I t / .. 
T * * TT T* * * * * * * *~* **1 J;1*\ * * *.* ** * ** ** *** ** * * * * * * * * * * T T* * * * T" * *""" ... " .. 
Customer : P.FRESHOUR/R.PARKER (6134/ 0) 
Customer Sample ID 042389-004 
Lab Sample ID 80199617 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/T~e 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
669.000 

9-22-98 
9-28-98 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
3:00:00 PM 
S:11:37 AM 

6002 seconds 

Comments: 
**""**"""*********"**************************************************"*** 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram Error (pCi/gram ) 

------- ----------- ---------- ----- .. -----
U-238 S.90E-01 S.49E-01 S.SSE-Ol 
RA-226 1. 90E+00 S.76E-01 S.S9E-01 
PB-214 7.40E-01 1.38E-01 4.39E-02 
BI-214 6.78E-01 2.27E-01 4.23E-02 
PB-210 Not Detected --------- 3.26E+01 

TH-232 S.86E-0l 3.21E-01 1.29E-01 
RA-228 S.S6E-01 1. 7BE-01 1.41E-01 
AC-228 S.72E-01 2.28E-01 2.70E-'01 
TH-228 6.11E-01 2.21E-01 4.47E-01 
RA-224 S.28E-01 1.92E-01 7.69E-02 
PB-212 S.48E-01 1.11E-01 3.79E-02 
BI-212 S.94E-01 9.98E-01 2.87E-01 
TL-208 4.88E-01 1.22E-01 6.03E-02 

U-235 Not Detected --------- 2.22E-01 
TH-231 Not Detected _ .. _------ 2.17E+00 
PA-231 Not Detected --------- 3.56E+OO 
TH-227 Not Detected --------- 3.08E-01 
RA-223 Not Detected --------- 2.S6E-01 
RN-219 Not Detected --------- 3.46E-01 
PB-211 Not Detected ------- .. - 7.72E-01 
TL-207 Not Detected -_ .. _----- 1.24E+01 

AM-241 Not Detected ------_ .. - 4.34E-01 
PU-239 Not Detected ------- .. - 4.07E+02 
NP-237 Not Detected --------- 3.08E-01 
PA-233 Not Detected --------- S.43E-02 
TH-229 Not Detected --------- 2.40E-01 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 80199617 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-5l 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-1SS 
FE-59 
GD-153 
HG-203 
1-131 
1R-192 
K-40 
KR-S5 
MN-S2 
MN-S4 
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-99m 
TL-20l 
XE-133 
y-SS 
ZN-65 
ZR-95 

Activity 
(pCijgram l 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.62E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.70E+OO 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

1.99E-02 

2.21E+OO 

MDA 
(pCi/gram 

3.S8E-02 
3.l2E-02 
6.87E-02 
2.51E-Ol 
1.0SE+OO 
3.S4E-01 
2.79E-02 
S.S2E-02 
2.29E-01 
3.20E-02 
2.8SE-02 
3.09E-02 
3.22E-02 
2.48E-01 
4_B1E-02 
1.94E-02 
8.48E-02 
1.66E-01 
1.38E-01 
6.42E-02 
1.01E-01 
3.16E-02 
4.24E-02 
2.63E-02 
2.72E-Ol 
7.89E+OO 
4.98E-02 
1. 29E- 02 
B.61E-01 
3.61E-02 
1.40E+Ol 
4.17E-Ol 
2.SSE-01 
6.37E-01 
1.24E-01 
2.B7E-02 
2.64E-01 
1.43E-01 
2.B1E-02 
7.26E-02 
3.S0E-02 
1.43E-01 
8.00E-01 
1.S6E+OS 
S.93E-01 
7.92E-01 
2.32E-02 
9.S6E-02 
S.42E-02 



e 

_ .... - ...... _ ...... -----------------_ .... _-- ...... _- .. _---_ .. -------- -------------------
... 
... 

Sandia National Laboratories 

* 
Radiation Protection sample Diagnostics Program [S06 Laboratory] 

9-2S-98 9:45:28 AM 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
688.000 

9-23-98 
9-28-98 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
9:15:00 AM 
8:02:42 AM 

6002 seconds 

.. .. .. 

.... *** ......................................................... * ......................................................................... * .. * .. ** 

Nuclide Activity 
Name (pCi/gram ) 

------- -----------
U-238 6.16E-Ol 
RA-226 2.1SE+00 
PB-214 7.S9E-Ol 
BI-214 7.31E-Ol 
PB-210 Not Detected 

TH-232 S.24E-Ol 
RA-228 6.47E-01 
AC-228 6.79E-01 
TH-228 9.07E-01 
RA-224 6.35E-Ol 
PB-212 6.65E-Ol 
BI-212 7.11E-01 
TL-208 6.33E-01 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
3.S2E-Ol 
4.S8E-01 
1.S0E-01 
2.23E-Ol 

---------
2.69E-Ol 
2.35E-Ol 
2.32E-Ol 
2.61E-Ol 
2.08E-Ol 
2.15E-Ol 
2.77E-Ol 
4.34E-Ol 

---------
---------
---------
---------
---------
---------
---------
---------
---------
---------
---------
---------
----- ... _--

MDA 
(pCi/gram ) 
-----------
5.76E-Ol 
5.76E-01 
4.29E-02 
4.22E-02 
3.20E+01 

1. 52E- 01 
1.26E-Ol 
2.61E-Ol 
4.48E-Ol 
6.89E-02 
3.S8E-02 
2.6SE-Ol 
6.16E-02 

2.17E-Ol 
2.27E+00 
3.72E+OO 
3.34E-Ol 
2.60E-Ol 
3.39E-Ol 
7.75E-Ol 
1.18E+Ol 

4.60E-Ol 
4.22E+02 
3.3SE-Ol 
S.6SE-02 
2.39E-Ol 

Note: Ra-226 and U·235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 80199618 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133· 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 

'EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
1R-192 
K-40 
KR-8S 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-S7 
NP-23.9 
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 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

9_73E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.02E+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 

2.71E-02 

1.66E+00 

MDA 
(pCi/gram 

3.63E-02 
3.86E-02 
6.98E-02 
2.43E-01 
1.14E+00 
2.94E-01 
2.81E-02 
S.42E-02 
2.30E-01 
3.13E-02 
2.92E-02 
2.92E-02 
3.02E-02 
2.41E-01 
4.87E-02 
2.10E-02 
8.69E-02 
1. 67E- 01 
1. 42E- 01 
6.47E-02 
1.03E-01 
3.17E-02 
4.0SE-02 
2.67E-02 
2.39E-01 
7.76E+00 
4.94E-02 
3.13E-02 
7.S2E-01 
3.S4E-02 
7.48E+00 
4.00E-01 
2.44E-01 
2.74E-01 
1.28E-01 
3.01E-02 
2.S6E-01 
1.31E-01 
2.90E-02 
7.82E-02 
3.S7E-02 
1. 47E- 01 
7.66E-01 
2.66E+04 
S.22E-01 
6.61E-01 
2.S1E-02 
9.73E-02 
S.74E-02 



... 

... 

... 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Laborato=yl 

9-28-98 11:36:52 AM 

1t 

1t 

1t 

************************************************************************T 

... Z!.L 1t ... Analyzed by: . Reviewed by: /" I ;)' 1t 

......... 1t1t1t1t1t ............... ~ ... tPJJ1~~........................................................................... ... ..................... "' ... 1t1t1t1t1t1t"+ 

Customer P.FRESHOUR/R.PARKER (6134/SMO) 
Customer Sample ID 042391-004 
Lab Sample ID 80199619 

cYS>/C. - G-R. -Ol~- S5 
Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
645.000 

9-23-98 
9-28-9B 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 
9:20:00 AM 
9:54:04 AM 

6002 seconds 

........................................................................................................ ****** ... ******** ............... **** ................................... ... 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) 

------- ----------- ---------- -----------
U-23B 7.36E-01 4.37E-01 5.91E-01 
RA-226 1.91E+00 5.43E-01 5.05E-01 
PB-214 7.50E-01 1. 49E- 01 4.S9E-02 
BI-214 6.SSE-01 1. 3SE- 01 4.03E-02 
PB-210 Not Detected --------- 3.3SE+01 

TH-232 S.7SE-01 2.BBE-01 1.4SE-01 
RA-22B 6.06E-01 1.8SE-01 1.24E-01 
AC-22B 6.12E-01 2.40E-01 2.79E-01 
TH-22B 6.97E-01 1. 33E+00 4.50E-01 
RA-224 6.47E-01 2.24E-01 6.65E-02 
PB-212 6.02E-01 1. SBE-01 3.B9E-02 
BI-212 7.07E-01 4.4BE-01 2.2BE-01 
TL-20B S.lOE-Ol 1.29E-Ol 6.34E-02 

U-23S Not Detected --------- 1.23E-Ol 
TH-231 Not Detected --------- 2.25E+OO 
PA-231 Not Detected --------- 3.76E+OO 
TH-227 Not Detected --------- 3.30E-01 
RA-223 Not Detected --------- 2.SSE-Ol 
RN-219 Not Detected -------- ... 3.S7E-01 
PB-211 Not Detected --------- B.39E-01 
TL-207 Not Detected --------- 1.1BE+01 

AM-241 Not Detected --------- 4.45E-01 
PU-239 Not Detected -------_ .. 4.31E+02 
NP-237 Not Detected ----- .... - .. 3.42E-01 
PA-233 Not Detected --------- S.S2E-02 
TH-229 Not Detected ----- .. _-- 2.34E-Ol 

Note: Ra-225 "nd U-235 gamma peaks 
interfere. Either isotope 
may be ever-estimated. 



[Summary Report] - Sample ID: : 80199619 

Nuclide 
Name 

AG-10Sm 
AG-llOm 
BA-133· 
BE-7 
CD-109 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
co-ss 
CO-60 
CR-5l 
CS-134 
CS-137 
EU-ls2 
EU-154 
EU-1s5 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40. 
KR-Ss 
MN-52 
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-125 
SN-l13 
TA-1S2 
TA-1S3 
TC-99m 
TL-201 
XE-133 
Y-SS 
ZN-65 
ZR-95 

Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

6.40E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

9.31E+OO 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.47E-02 

2.16E+OO 

MDA 
(pCi/gram 

3.56E-02 
3.74E-02 
7.01E-02 
2.54E-Ol 
1.l7E+OO 
3.03E-Ol 
3.00E-02 
5.64E-02 
2.3SE-Ol 
3.26E-02 
2.94E-02 
3.21E-02 
3.06E-02 
2.43E-01 
4.S3E-02 
2.20E-02 
S.77E-02 
1.65E-Ol 
1.3SE-Ol 
6.33E-02 
1. 01E- 01 
3.26E-02 
4.l0E-02 
2.6SE-02 
2.40E-Ol 
7.S7E+OO 
5.07E-02 
3.29E-02 
7.91E-Ol 
3.64E-02 
S.OSE+OO 
4.01E-Ol 
2.4SE-Ol 
S.25E-Ol 
1.24E-Ol 
2.S6E-02 
2.52E-Ol 
1.25E-Ol 
2.S4E-02 
S.07E-02 
3.4SE-02 
1.44E-Ol 
7.5SE-Ol 
3.27E+04 
s.46E-Ol 
6.69E-Ol 
2.46E-02 
9.67E-02 
s.5SE-02 



* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [S06 Laborato~l ~ 
* 9-28-9S 1:23 :45 PM .. 

:*::::::::*:::*::::;;:\~~;:***********::::::::*:::**~*** ...... ;:"~j"":"~""""": 
**************~******t~i************************* ******* ********** 
Customer : P.FRESHOUR/R.PARKER (6134 MO) 
Customer Sample ID 042392-004 
Lab Sample ID S0199620 effie -(;12 - 0/8- 'U' 
Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
675.000 

9-23-98 
9-28-98 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 
9 :20: 0'0 AM 

11:41:04 AM 

6002 seconds 

* ...... *** .. ***************** .. *** .. ******* .. ******* .... **** .. **** .... **** ........ ** .......... 
Nuclide Activity 2-signia MDA 

Name (pCi/gram ) Error (pCi/gram ) --_ .. --- ----------- ---------- -----------
U-238 Not Detected --------- 7.62E-Ol 
RA-226 1.78E+00 S.52E-Ol S.71E-Ol 
PB-214 7.67E-01 1.4SE-Ol 4.32E-02 
BI-214 6.64E-01 4.7SE-Ol 3.93E-02 
PB-210 Not Detected --------- 3.13E+Ol 

TH-232 5.72E-Ol 3.17E-01 1.32E-01 
RA-228 6.4SE-01 2.SSE-01 1.30E-01 
AC-228 Not Detected --------- 1.81E-01 
TH-228 S.47E-01 1.99E-01 4.3SE-01 
RA-224 6.21E-01 2.67E-01 6.71E-02 
PB-212 6.l1E-01 2.60E-01 3.S1E-02 
BI-212 6.66E-01 5.21E-01 2.S9E-01 
TL-208 S.6SE-01 1. 37E- 01 S.S6E-02 

U-235' 1.44E-01 1.91E-01 2.24E-01 
TH·231 Not Detected --------- 2.16E+OO 
PA-231 Not Detected --------- 3.63E+OO 
TH-227 Not Detected --------- 3.22E-01 
RA-223 Not Detected --------- 2.S9E-01 
RN-219 Not Detected -- .. _----- 3.42E-01 
PB-211 Not Detected --------- 7.73E-01 
TL-207 Not Detected -_ .. _----- 1.24E+01 

AM-241 Not Detected --------- 4.43E-01 
PU-239 Not Detected --- .. ----- 4.11E+02 
NP-237 Not Detected ----- .. _-- 3.37E-01 
PA-233 Not Detected --------- S.33E-02 
TH-229 Not Detected --------- 2.40E-01 

Note: Ra-226 and U-235 gamma peaks 
interfere, Either isotope 
may be oVer-estimated. 



[Summary Report] - Sample ID: : 80199620 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133· 
BE-7 
CD-109 
CD-115 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-5l 
CS-134 
CS-137 
EU-152 
EU-154 
EU-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-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 

6_SSE-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

9_S2E+OO 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

3.2SE-02 

2.63E+OO 

MDA 
(pCi/gram 

3.69E-02 
3.S8E-02 
6.83E-02 
2.S6E-Ol 
1.1SE+OO 
3.01E-Ol 
2.8SE-02 
S.SOE-02 
2.2SE-Ol 
3.09E-02 
2.91E-02 
2.98E-02 
3.l2E-02 
2.48E-Ol 
4.69E-02 
2.l2E-02 
8.67E-02 
l.72E-Ol 
1.43E-Ol 
6.S1E-02 
l.OlE-Ol 
3.17E-02 
4.0SE-02 
2.68E-02 
2.70E-Ol 
7.77E+OO 
S.38E-02 
3.14E-02 
8.09E-Ol 
3.61E-02 
8.S4E+OO 
3.97E-Ol 
2.S6E-Ol 
4.99E-Ol 
1.28E-Ol 
2.S2E-02 
2.60E-Ol 
1.37E-Ol 
2.78E-02 
7.S3E-02 
3.62E-02 
1.42E-Ol 
7.S3E-Ol 
4.02E+04 
S.S2E-Ol 
6.69E-Ol 
2.44E-02 
9.81E-02 
S.32E-02 



Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Laboratory] 

9-28-98 3:19:29 PM 

.. .. .. 
************************************************************************~ .. :;2 1:) .. .. Analyzed by: 10 Reviewed by: /" I r J .. **************~**).J~*~************************** ****** * ********T 
Customer P.FRESHOUR/R.PARKER (6134/SMO) 
Customer Sample ID 042393-004 
Lab Sample ID 80199621 

CY?/C-G-R- - 06 - s5 
Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
704.000 

9-23-98 
9-28-98 

LAB 02 
6000 / 

SOLID SAMPLE 
gram 
9:35:00 AM 
1:36:46 PM 

6002 seconds 

.................................................................................................. * .. ** .. ****** ...... * .... * .......... .. 

. Nuclide Activity 
Name (pCi/gram 

---- .. -- _ ... ---------
U-238 5.14E-01 
RA-226 2.08E+00 
PB-214 7.80E-01 
BI-214 6.55E-01 
PB-210 Not Detected 

TH-232 6.40E-01 
RA-228 6.40E-01 
AC-228 6.13E.01 
TH-228 7.48E-01 
RA-224 6.60E-01 
PB-212 6.31E-01 
BI-212 7.26E-01 
TL-208 5.43E-01 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA·223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
4.64E-01 
7.97E-01 
1.43E-01 
1.26E-01 

---------
3.29E-01 
2.03E-01 
3.13E-01 
2.33E-01 
2.22E-01 
1.08E-01 
2.97E-01 
1.14E-01 

---------
----_ ..... _-
---------
---------
------_ .. -
---------
---------
---------
---------
-------_ ... 
---------
... --------
.... _------

MDA 
(pCi/gram ) 
-----------
5.23£-01 
5.59£-01 
4.17E-02 
3.73E-02 
3.20E+01 

1.35E-01 
1.14E-01 
2.56E-01 
4.26E-01 
6.16E-02 
3.65E-02 
2.70E-01 
5.83E-02 

2.20E-01 
2.14E+00 
3.57E+00 
3.23E-01 
2.48E-01 
3.55E-01 
7.80E-01 
1.24E+01 

4.36E-01 
4.15E+02 
3.04E-01 
5.31E-02 
2.36E-01 

Nota: Ra-22S and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 80199621 

Nuclide 
Name 

AG-108m 
AG-110m 
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-8S 
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-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 

4.19E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.07E+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 

2.28E-02 

1.73E+00 

MDA 
(pCi/gram 

3.61E-02 
3.26E-02 
6.83E-02 
2.35E-01 
1.04E+00 
3.03E-01 
2.82E-02 
5.51E-02 
2.23E-01 
3.21E-02 
2.85E-02 
2.92E-02 
3.01E-02 
2.48E-01 
4.59E-02 
1.90E-02 
8.48E-02 
1. 67E-01 
1.35E-01 
6.54E-02 
1.00E-01 
3.08E-02 
3.82E-02 
2.62E-02 
2.45E-01 
7.48E+00 
4.76E-02 
2.92E-02 
7.97E-01 
3.74E-02 
9.57E+00 
4.03E-01 
2.56E-01 
5.45E-01 
1.22E-01 
2.77E-02 
2.56E-01 
1. 37E-01 
2.71E-02 
7.37E-02 
3.34E-02 
1.49E-01 
7.65E-01 
4.70E+04 
5.45E-01 
6.99E-01 
2.08E-02 
9.89E-02 
5.06E-02 



.. .. 

* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Laboratory] 

9-28-98 5:08:35 PM 

" .. .. 
*****************************************************~** **************** 

: Analyzed by: ~ 10 1 j c, 't> Reviewed by: /~ /; /~.r : 
**************~***J~ **~********+**************** *******.,;.******* 
Customer P.FRESHOUR/R.PARKER (6134/SMO) 
Customer Sample ID 042394-004 
Lab Sample ID 80199622 CYS"'/C -~ -C .,;l0-55 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
655.000 

9-23-98 
9-28-98 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
9:45:00 AM 
3:25:52 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name {pCi/gram 

------- -----------
U-238 8.87E-01 
RA·226 2.1SE+00 
PB-214 7.84E-01 
EI-214 7.17E-01 
PE-210 Not Detected 

TH-232 7.l1E-01 
RA-228 S.96E-01 
AC-228 Not Detected 
TH-228 6.1SE-01 
RA-224 6.24E-01 
PE-212 6.69E-01 
BI-2l2 7.09E-Ol 
TL-208 6.23E-Ol 

U-235 1.18E-Ol 
TH-23l Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-2l9 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA·233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
S.67E-0l 
8.64E-01 
1.48E-Ol 
7.08E-01 

---------

3.S4E-01 
1. 83E- 01 

---------
2.24E-01 
2.09E-Ol 
2.87E-01 
3.7SE-Ol 
1. S2E- 01 

1.99E-Ol 
---------
---------
---------
---------
---------
-_ ... _-----
---------

---------
-------- ... 
---_ ... _---
-------- .. 
--- ... _----

MDA 
(pCi/gram ) 
-----------

6.21E-.Ol 
6.36E-01 
4.S6E-02 
3.96E-02 
3.49E+01 

·1.42E-01 
1.S3E-01 
1.9SE-Ol 
4.86E-0l 
7.02E-02 
4.02E-02 
3.00E-Ol 
6.6SE-02 

2.32E-Ol 
2.26E+OO 
3.8lE+OO 
3.4SE-Ol 
2.69E-Ol 
3.71E-01 
8.29E-01 
l.31E+01 

4.69E-Ol 
4.37E+02 
3.32E-Ol 
5.6SE-02 
2.S0E-Ol 

Nate: Ra-226 and LJ-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : B0199622 

Nuclide 
Name 

AG-108m 
AG-l10m 
BA-133 
BE-7 
CD-109 
CD-1l5 
CE-139 
CE-Hl 
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 

2.07E-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.07E+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 

3.62E-02 

1. 77E+00 

MDA 
(pCi/gram 

3.86E-02 
5.06E-02 
7.08E-02 
2.73E-01 
1.13E+00 
3.37E-01 
2.93E-02 
5.76E-02 
2.47E-Ol 
3.35E-02 
3.11E-02 
3.19E-02 
3.12E-02 
2.56E-01 
5.01E-02 
2.41E-02 
9.26E-02 
1.78E-Ol 
1.43E-Ol 
6.B1E-02 
1.03E-Ol 
3.37E-02 
4.36E-02 
2.71E-02 
2.79E-Ol 
7.92E+OO 
5.16E-02 
3.S2E-02 
8.S3E-Ol 
4.02E-02 
1. 07E+Ol 
4.36E-Ol 
2.S9E-Ol 
5.63E-Ol 
1.29E-Ol 
3.0BE-02 
2.8BE-0l 
1. 37E-Ol 
2.94E-02 
B.01E-02 
3.8SE-02 
1.48E-01 
8.23E-Ol 
6.25E+04 
5.93E-Ol 
7.51E-Ol 
2.37E-02 
1.03E-01 
5.68E-02 



****************************************************** ******************T 
* Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program [806 Laboracory] * 
* 9-28-98 6:55:28 PM • 
***T*Y*T***************************************************************** 

: Analyzed by: ~)D) )c';' Reviewed by: t,2r" ~ /rJ : 
*************~~****J ;~~*************************** *****I:~~*****T 
Customer : P.FRESHOUR/R.PARKER (6134/SM ) 
Customer Sample ID 042395-004 
Lab Sample ID 80199623 

cy?iC -G62-:O)I_ 5S 
Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
840.000 

9-23-98 
9-28-98 

LAB 02 
6000 / 

SOLID SAMPLE 
gram 
9:55:00 AM 
5:12:37 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram ) 
---~--- -----------
U-238 6.39E-01 
RA-226. 1.65E+00 
PB-214 7.65E-01 
BI-214 6.97E-01 
PB-210 Not Detected 

TH-232 4.97E-01 
RA-228 5.05E-01 
Ae-228 4.90E-01 
TH-228 5.04E-01 
RA-224 5.14E-01 
PB-212 4.61E-01 
BI·212 4.59E-01 
TL-208 4.28E-01 

U-235 Not Detected 
TH-231 Not Detected 
PA·231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 - Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
4.19E-01 
4.88E-01 
1. 29E- 01 
1. 62E- 01 

---------

2.59E-01 
1. 79E-01 
1. 75E- 01 
1. 80E- 01 
2.05E-01 
8.13E-02 
5.70E-01 
1_04E-01 

---------
---------
---------
---------
---------
---------
---------
---------

---------
---------
---------
---------
----_ ... - .. 

MDA 
(pCi/gram ) 
-----------
4.68E-01 
4.18E-01 
3.70E-02 
3.41E-02 
2.90E+01 

1.22E-01 
1.12E-01 
2.13E-01 
3.95E-01 
5.73E-02 
3.41E-02 
2.06E-01 
4.99E-02 

1.98E-01 
1.94E+OO 
3.18E+OO 
2.66E-01 
2.30E-01 
3.21E-01 
7.18E-01 
9.98E+OO 

4.05E-01 
3.66E+02 
2.72E-01 
4.60E-02 
2.00E-01 

Note: Ra-226 and U·235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report) - Sample ID: : 80199623 

Nuclide 
Name 

AG-108m 
AG-llOm 
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 
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 

3.03E-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

6.98E+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 

S.SBE-02 

1.12E+00 

MDA 
(pCi/gram 

2.96E-02 
4.92E-02 
6.13E-02 
2.29E-Ol 
9.27E-Ol 
2.74E-01 
2.51E-02 
4.B6E-02 
2.03E-Ol 
2.5SE-02 
2.51E-02 
2.67E-02 
2.49E-02 
2.08E-Ol 
4.26E-02 
1.94E-02 
7.4BE-02 
1.37E-Ol 
1.23E-Ol 
S.21E-02 
B.BSE-02 
2.74E-02 
3.S9E-02 
2.26E-02 
1.94E-Ol 
6.S4E+OO 
4.6SE-02 
2.62E-02 
6.35E-Ol 
2.91E-02 
B.42E+OO 
3.40E-Ol 
2.24E-Ol 
4.39E-Ol 
1.1lE-01 
2.S0E-02 
2.26E-Ol 
1.19E-Ol 
2.41E-02 
6.S9E-02 
3.23E-02 
1.22E-Ol 
7.1SE-Ol 
6.40E+04 
5.09E-Ol 
6.37E-Ol 
2.06E-02 
B.12E-02 
4.S2E-02 



************************************************************************* 
... Sandia National Laboratories ~ 
... Radiation Protection Sample Diagnostics Program [806 Laboratory] ~ 
... 9-28-98 7:09:52 PM ~ 
************************************************************************* 

: Analyzed by: ' ~/\ 1'0 I, lqy Reviewed by: ;? /0 I; /r,J : 
*************~***L~**~*************************** **~**I*~******** 
Customer : P.FRESHOUR/R.PARKER (6134/ ) 
Customer Sample ID LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 80199624 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

comments: 

MIXED GAMMA STANDARD CG134 
1:000 Each -

11-01-90 12:00:00 PM 
9-28-98 6:57:49 PM 

LAB 0 2 
600 / 605 seconds 

T************************************************************************ 

Nuclide Activity 2-sigrna MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U-238 Not Detected --------- 4.48E+03 
RA-226 Not Detected --------- 6.25E+03 
PB-214 Not Detected --------- 6.95E+02 
BI-214 Not Detected --------- 6.25E+02 
PB-210 Not Detected --------- 2.65E+05 

TH-232 Not Detected --------- 2.27E+03 
RA-228 Not Detected --------- 2.S2E+03 
AC-228 Not Detected --------- 1.S4E+03 
TH-228 Not Detected --------- 1.20E+OS 
RA-224 Not Detected --------- 4.41E+03 
PB-212 Not Detected --------- B.7SE+03 
BI-212 Not Detected --------- 7.48E+04 
TL-20S 2.70E+03 4.9BE+03 B.77E+03 

U-23S Not Detected --------- 1. 68E+03 
TH-231 Not Detected --------- 2.06E+04 
PA-231 Not Detected --------- 3.S1E+04 
TH-227 Not Detected --------- 2.S6E+03 
RA-223 Not Detected --------- 1.00E+26 
RN-219 Not Detected --------- S.91E+03 
PB-211 Not Detected --------- 1.34E+04 
TL-207 Not Detected --------- 2.13E+OS 

AM-241 7.S7E+04 1.4SE+04 3.0BE+03 
PU-239 Not Detected --------- 3.19E+06 
NP-237 Not Detected - ... _------ 2.40E+03 
PA-233 Not Detected --------- 6.11E+02 
TH-229 Not Detected ----_ ... _- ... 1.73E+03 



[Summary Report] - Sample ID: : 80199624 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
1R-l92 
K-40 
KR-8S 
MN-S2 
MN-S4 
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-99rn 
TL-201 
XE-133 
Y-S8 
ZN-6S 
ZR-9S 

Activity 
(pCi/Each ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

S.49E+OS 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.16E+04 
Not Detected 
Not Detected 

7.19E+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 

6.3SE+OS 

1.11E+04 

9.S6E+03 

MDA 
(pCi/Each 

3.29E+02 
S.03E+06 
7.32E+02 
7.22E+19 
4.S7E+OS 
1.00E+26 
4.60E+08 
1.00E+26 
2.02E+06 
6.80E+13 
3.46E+OS 
6.03E+14 
3.44E+02 
1.00E+26 
4.07E+03 
2.69E+02 
9.90E+02 
2.74E+03 
3.37E+03 
2.76E+22 
2.91E+06 
1. 36E+21 
1.00E+26 
1. 70E+14 
1. 62E+03 
1.16E+OS 
1. DOE+26 
2.1SE+OS 
1. OOE+26 
1.S9E+03 
1.OOE+26 
1. DOE+26 
1.DOE+26 
1. DOE+26 
9.31E+02 
1.DOE+26 
6_88E+OS 
1.ODE+26 
7.91E+16 
7.92E+03 
1.S9E+10 
4.09E+10 
1.ODE+26 
1.00E+26 
1.OOE+26 
1.00E+26 
2.27E+10 
3.06E+D6 
2.0SE+16 



Sandia National Laboratories ... 
... 
... 

Radiation Protection Sample Diagnostics Program 
Quality Assurance Report 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

9-28-98 7:10:33 PM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
80199624 

1.00 Each 
11-01-90 12:00:00 PM 

9-28-98 6:57:49 PM 
600 seconds 
605 seconds 

.. 

.. 

Parameter Mean 1S Error New Value < LU : SD : UD : BS > 

AM-241 Activity 8.220E-02 4.236E-03 

CS-137 Activity 7.04SE-02 2.025E-03 

co- 60 Activity 7.83SE-02 2.20SE-03 

Flags Key: 

Reviewed by: 

LU = Boundary Test 
SD = Sample Driven N-Sigrna Test 
UD = User Driven N-Sigrna Test 
BS = Measurement Bias Test 

7.869E-02 < > 

7.194E-02 < > 

> 

(Ab = Above , Be = Below ) 
(In - Investigate, Ac - Action) 
(In = Investigate, Ac = Action) 
(In = Investigate, Ac = Action) 





SF 2004·COC (10.91) 
Internal lab 
Batch No. 

w:z.o lG 
7tlIA'~ 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SARIWR No. Pless Ff for illslrucliorls for eacll field. 

Dept. No./Mail Stop: 6134/1148 

ProjectlTask Manager: Paul Freshour 

Project Name: 81C VCM SAMPLING 

Record Cenler Code: ERlOU1333/DAT 

:Oate Samples Shipped:. ·ct Il S , 'l Sf SMO USE. 
"',~(..I~.60-;..d ... \, .... 1' •• " •••• , 'I""C, , ... q,~.,.", Contracl No.: r"""", 
! CarrterlWayblll No::'" 1, "i H- ,'. " '. , , 

. ': • \1 j"' •• ', ; Case No.: 7214~) ~. )_ 
SMO Aulhorizal~n :.><::: f:b..... ....... , ,.. 
Bill to: Sandia Naliinmn aboraforles 

logbook Ref. No.: _ 

Lab Contact: Fernando Dominquez 

Lab Destination: RPSD Building 881 

SMO ConlacUPhone: Doug Salm1/844·3110 
Service Order No.: CF0607 Send Report tl! SMO: Doug Salmi 

Location I Tech Area __ C_a_ny_o_n_s__ .~'~ ~ 
.5,," .!! 

Supplier Services, Dept. , ___ _ 
P.O. Box 5800 MS 0154 

Reference LOV (available.at SMO) 
Q.~ Container I~ ,M l'l c. .. I-=B.;::ui::.:ld=in:!!.g...:N~Ac.:...._--,.--.....:..;R;.::.oo;:.;m,,::-,N.;;A~--:---= ___ -l ~ 5l" iii 

Sample No. • ER Sample 10 or me III 
Fraction Sample Location DelaO 

DatefTime 
Collected 

Em ~~5 EO. 
~::;: r'l8~ ~~ Preser-

Type Volume valilie 

Page 1 01 

ARiCOC- 600819 
I~ ______ ~I 

Parameler & Melhod Requested 

LAO USE 

La. 
S.mr'. 

'0 

042398·004 CY81C·GR·022S B1C 2.0 9/23/981445 S G SA GAMMA SPECTROSCOPY M 500ml None 

'" 042399.004 CY81C·GR-D23-5 2.0 81C 9/23/981445 S G SA GAMMA SPECTROSCOPY '.- ... :;' 
~~0~4~24~0~0~.~0~O~4-~C~Y8~I~C~.G~R'.~02"3~.D"U'-----~2~.0'-+-"81~C~~9~a~3~/~98~14T.4~5~~S~~~-;~~-.--hu==--t~G'-~D"U'--~GA~M~M~A~S~P~EC~T~R~O~S~C~O~P~Y-~+-.'~' ~ 

M 500ml None 

M 500ml None 

.:,R~M~M::.A=-~ lJ',..Y:.,;e:.,:s:...! ~8J:::;, IN,;.o;:--:-R_e ... f:... ~N~o=:. ::=-~~:::-:-__ :-:--;--:-__ '. Sa~p!e :r~!lc~l""g ;~i l!r't,;:S ~¥~.u.~'l I'f,;: i, f,l/t; Special Instruclions/QC Requlrem ents 
Sample Disposal OReturn to Client [8JOisposal by lab Dale E!1lef.~q;(mml~cJlyy')~I, .. P,.·,'l.:'-~:~.:ii: EDD I81Yes ONo 

,Abnormal, .. :::<'." 
fCondltioris'~~ 
~.R~~el~~:~ ~~E 
~~~~i-.',i)r ~,.~.':~ .. ~:' . 

1--=::------:-::::-...... -.r.-;---:--1~;:;_-;--;:;' __ -:-.... ;:;--_:_;_;::;_:_;~L· =E!!:nl~e:!!re:::d~b~)yc:.::'~·' _,: '_' ",,,;IF''';::S;::;' !~dE·"'':i'''::-(..:.·i'~l';.,' ";;:;.".;:'((.7-:' ~:.,.'..:' •.• ..:..j',:; Raw data package 181 Yes 0 N 0 

Turnaround Time J2<.jNormal []Rush Required Report Date I QC Inits.'·"· i/ ! "·V.' 

Sample 
Team 
Members S1 

Name Signalure _ Inll Company/Organization/Phone 
Gill Baltazar " l '. ~A GB Weston/6131/971·2769 
Chris Calechis ,r lJ.. • rlJCTI~ V' CC MOM/6131/881·3196 

Please list as separate report. 
1. Relinquished by XI.:eL-- /7 Org. (., /1 ( Dale q-U"- g'Tlme O'1o(S 4. Relinquished by Org. 

2. Reljnqulshe~..( AI V'''&:£0-. Org. -:jl( ~ Dale cr· ci' f:g Time /? 30 
2. Received by ~ h V Org.9VL7J"7~ Dale 7/J.-.("/S'Y Time / 7'}0 
3. Relinquished by r/ A.A-// Orll'~L 7.r7r Dal'1':~/"'/ f,) Time" roJ 

4. Received by Org. 

5. Relinquished by 

5. Received by 
6. Relinquished by 

6. Received by 

Org. 

O'g. 
Org. 
Org. 

,c..-- / /./ • 
Original To Accompany Stinples, 1st Copy To Accompany Samples, 2nd Copy SMO Suspense Copy 3rd Copy 

Laboratory Copy (While) Return 10 SMO (Blue) (Yellow) 

~t·~,\.· .... ~A: . . j!'! 
~·~·.R\',¥!~"';<:'h;! •. 
:~:~~,:~~. ~ ... :;I, .:.t).';.~.' '. 

.~. . '" i . 
Dale 

Dale 
Dale 

Date 

Oalo 
Dale 

Field Copy (Pink) 



SF 2004OCOC (to-97) 

Laboratory Copy (White) 

I 

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 

Accompany Samples, 
Relurn to SMO (Blue) 

Press Ff (or instructions (or eac/. field. ARICOC-

(Yellow) 



SF 200I·COC 110·971 

fr/e, h. =#=-e O:2JJ I {, 
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) Page3 of ~ 

SupetStfl' (Sot" a..UtI Press F t (or ins/ructions (or each field. AR/COC-/ 600819 
~ 81C VC:M C::AMPIING "IOlecltl aSK Palii Fr:'~" .... Case No.: 7214.2213 

-LOcation 1 TechAlea " vllD I 
",-' 0 .".,,, .. rence LOV:lv:lilable at SMO) 

Building HA Room NA 
eu.. Z 

COriIClII'." lAD USE 'c.S .. .. 
Ii. II 

.. 
,!:= "" a.~ "6.8-Sample No.- ER Sample 10 or "'0. 

U) DatefTime E .. Plesel-
~~ 

lob .... a: "l::E Sampl. Fraction Sample Location Detail mo w Corrected Type Volume valive U) Parameter & Method Requested 
'0 

~ u .. .t .. .t. . 004 "Tv Z.O ale ",L'I,,,d 1405 S M 500 ml None G SA iA -J 11-';;(: .... ' 
I,.); ",.'., 
1<1.':,,·.1.', 

IU,V.I~;';' 
I\!,:', 
I";,~' .' .,' 
1'-,' :; 'i •. ;' 
I:~ ::.', • 

11;;" . ". 
I!£~"N,') 
I~f;j,>';~i'. 

17!).::'i '~' 
I:F"? :.:c; 
1~:;'tP, 

, I:ifi ,:", 

I'~·~'~ , 
I',':"; :(i! 
1~':!I:;'" 

I~:i:::!~ 
I' .. ;," ,f' 
1,,\,., ;!~l 
I .. ,;: ,1&~ 

I!~~~' .,' '1 
:; ''',' ::: 
I;;:,;~.;i; 

~.ii!~_ ~f ~~l.f#.trf.: ~~[~'.J~~';~ '.l8lrilli'· , 
)/;, I) ~. ~;j:#.g~~!ly~:~~;:{~~7.-,~ . " ; i.~;:~. r.~:':~g~f"S; ,; "., ' :.~,i':' I ;' 

,;" ' ,. H!.'!· '. r, .', H::',,~~i~~' , :.~;: .' .;.,. , f.'f.'. ""." ",,:, :" ';"( 

ur To 1" Copy To :'~~3 2' 'Copy SMO Suspense Copy 3'" Copy Field Copy (pink) 
"ym." laboralo'" ~'J ite Relurn 10 (Blue) (yellow) ry (WIl) 



Sandia National Laboratories 
. latlon Protection Sample Diagnostics 

Organization: 

Project Location: 

Phone: 

Dale Results Needed: 

Suspecllsolopes: 

Case Number: 

rIc. 

7 ")./ 'f .. 2-)..1 3 

Hazards/Speciallnslruclions: 
/ V(t.' .Al ",t'" C .pv.-0 

Date _____ _ 

Relinquished by ________ _ Date ______ Received by ___ --=-____ _ 

Sample Analysis Request Form 
Page~of~ 

Dale ____ _ 



a National Laboratories 
aUon Protection Sample Diagnostics 

.,......::....:..-'--=-..:..(to~_w_.<._ Hazards/Special Instructions: 

Organization: 61 :J <f 
Project Location: 0 I C-

Phone: If> 0 If ; is 
Date Results Needed: I tJ - 2 - '7 y 

Suspect Isotopes: 'l.( 1If ~ 

Case Number: 7c:l1'-/, .22.1 3 C "C (C> 0 g 19 
Sample Requested Analysis 
Type 

Relinquished by Dale Received by 
Relinquished by Date Received by 

Relinquished by Date Received by 

Relinquished by Date Received by 

Sample Analysis Req.l Forlll 
Page~of~ 

Date 
Dale 
Dale 
Date 

JU'SIJ-I)<,'J2-02 ) 





*T****T*********************************************** **************~*~ •• 
* Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program [806 Laboracory] r 

* 9/28/98 1:23:12 PM * 
************************************************************************* 

: Analyzed by: ~ 10 //' /fr Reviewed bY:'01Pr7l/1 loj? /<1"8 : 
*****************~*******4*1********************1~~J** ************** 
Customer : P.FRESHOUR/D.PERRY (6l34/SMO) 
Customer Samole ID 042398-004 
Lab sample ID 80201601 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
660.000 

9/23/98 
9/28/98 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
2:45:00 PM 

11:42:58 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram ) 

------- -----------
U-238 Not Detected 
RA-226 1.68E+000 
PB-214 6.94E-00l 
BI-214 6.6sE-00l 
PB-2l0 Not Detected 

TH-232 7.68E-00l 
RA-228 7.33E-00l 
AC-228 7.74E-00l 
TH-228 7.37E-00l 
RA-224 9.94E-00l 
PB-2l2 7.67E-001 
BI-212 7.70E-00l 
TL-208 s.60E-001 

U-23S Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
---------
9.46E-00l 
1. 44E- 001 
1. s4E-00l 
---------
3.s2E-00l 
2.87E-OOl 
2.19E-00l 
2.88E-00l 
4.s3E-00l 
1. 8sE-00l 
5.3sE-00l 
1. 84E-00l 

- ... _------
---------
---------
---------
---------
---------
---------
---------
---------
---------
---------
---------
-- ... _-----

MDA 
(pCi/gram ) 
-----------
s.35E-001./ 
s.68E-OOl 
4.82E-002 
s.llE-002 
8.28E+000 

1.56E-00l 
1.70E-00l 
8.75E-002 
4.80E-00l 
1.26E-00l 
1. 64E- 001 
2.84E-00l 
8. 72E- 002 

2.04E-00l 
7.29E+000 
1.30E+000 
3.09E-00l 
1.62E-001 
3.74E-00l 
8.70E-00l 
1.39E+001 

1.93E-001 
3.59E+002 
2.54E-001 
5.76E-002 
1.70E-001 

Note: -~a-226 and U-235 gamma peaks 
Interfere. Either isotope 
may be over-estimated. 



[Summary Report) - Sample ID: : B0201601 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram . Error (pCi/gram 

------- ---------- ---------- ----------
AG-10Bm Not Detected --------- 4.0BE-002 
AG-llOm Not Detected -----_ .. _- 3. 72E- 002 
BA-133 Not Detected ----- .. --- 4.64E-002 
BE-7 Not Detected --------- 2.73E-00l 
CD-109 Not Detected --------- B.74E-OOl 
CD-llS Not Detected --------- 3.23E-OOl 
CE-139 Not Detected --------- 2.4BE-002 
CE-141 Not Detected --------- S.OOE-002 
CE-144 Not Detected --------- L 97E-OOl 
CO-56 Not Detected --------- 3.62E-002 
CO-57 Not Detected --------- 2.S1E-002 
CO-58 Not Detected --------- 3.3BE-002 
CO-60 Not Detected --------- 4.1SE-002 
CR-51 Not Detected --------- 2.59E-OOl 
CS-134 Not Detected --------- 3.67E-002 
CS-137 Not Detected --------- k04E-002 
EU-1S2 > Not Detected --------- 7.4"4E~OO2 
EU-1S4 Not Detected --------- 1.95E-OOl 
EU-1S5 Not Detected --------- 1.18E-00l 
FE-59 Not Detected --------- B.llE-002 
GD-153 Not Detected --------- 7.03E-002 
HG-203 Not Detected --------- 3.33E-002 
1-131 Not Detected --------- 4.38E-002 
IR-192 Not Detected --------- 2.B4E-002 
K-40 1.06E+OOl L 83E+OOO 5.31E-001 
MN-52 Not Detected --------- 6.S4E-002 
MN-54 Not Detected --------- 3.55E-002 
MO-99 Not Detected --------- a.80E-00l 
NA-22 Not Detected --------- 4.33E-002 
NA-24 Not Detected --------- B.1aE+000 
NB-95 Not Detected --------- 2.BOE-00l 
ND-147 Not Detected --------- 2.81E-00l 
N1-57 Not Detected --------- 5.89E-00l 
RU-103 Not Detected --------- 2.99E-002 
RU-106 Not Detected --------- 2.89E-00l 
SB-122 Not Detected --------- L40E-001 SB-124 Not Detected --------- 3.01E-002 
SB-125 Not Detected --------- B.08E-002 SN-1l3 Not Detected --------- 3.B9E-002 
SR-8S Not Detected --------- 3.BOE-002 TA-182 Not Detected --------- L 77E-OOl TA-183 Not Detected --------- 3.20E-OOl TC-99m Not Detected --------- 1.B6E+OO4 TL-201 Not Detected --------- 2.BBE-OOl XE-133 Not Detected --------- 3.B2E-001 Y-8B Not Detected --------- 3.31E-002 ZN-65 Not Detected --------- L19E-OOl ZR-95 Not Detec;ted --------- 6.20E-002 



T***T*******************************************************T*TY*T*TY**** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Labora~o~l * 
* 9/28/98 3:05:34 PM * 
************************************************************************. 

: Analyzed by: 9- /0 II j,;, Reviewed by: ~ (:::'/21075 : 
****************** * *******~4* ******************I\J~~;***************~ 
Customer : P.FRESHOUR/D.PERRY (6l34/SMO) 
Customer Sample : 042399-004 r_, -0 <3-5)-
Lab Sample ID 80201602 c'f :: - -.-1... - --

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
603.000 

9/23/98 
9/28/98 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
2:53:00 PM 
1:25:23 PM 

6001 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

-- .. _ .. -- -----------
U-238 Not Detected 
RA-226 1.97E+000 
PB-214 6.73E-001 
BI-214 6.11E-001 
PB-210 Not Detected 

TH-232 4.10E-001 
RA-228 4.93E-00l 
AC-228 4.48E-00l 
TH-228 7.S6E-001 
RA-224 S.68E-001 
PB-212 S.20E-001 
BI-212 S.39E-00l 
TL-208 4.27E-00l 

U-23S 3.76E-002 
TH-23l Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-2l9 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-24l Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error ----.- ---.. -

---------
1.04E+000 
1.48E-001 
1.S0E-001 
---------
3.40E-001 
2.60E-001 
2.02E-001 
2.90E-00l 
4.SSE-00l 
1. 63E- 001 
4.39E-001 
1.60E-00l 

1. 7SE- 001 
.--------
---------
.--------
---------
---------
---------
------_.-
---------
---------
.. --------
---------
---------

MDA 
(pCi/gram ) 
-----------
S.49E-001 
S.74E-001 
S.S4E-002 
4.96E-002 
7.8SE+000 

1.40E-00l 
1.S4E-00l 
9.S6E-002 
4.81E-00l 
1. 32E- 001 
1.79E-001 
2.92E-001 
8.74E-002 

2.03E-00l 
7.10E+000 
1.30E+000 
2.83E-00l 
1.60E-OOl 
3.64E-OOl 
8.34E-00l 
1.39E+OO1 

1.9SE-00l 
3.61E+002 
2.48E-00l 
S.98E-002 
1.62E-00l 

Note: Ra-226 and U-235 gamma peaks -
interf ere. Either isotope 
may be over-estimated. 



[Summary Report) - Sample ID: : B0201602 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-5B 
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 
SN-1l3 
SR-B5 
TA-1B2 
TA-1B3 
TC-99m 
TL-201 
XE-133 
Y-BB 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

B.16E+000 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected· 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
-Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

1.S4E+000 

MDA 
(pCi/gram 

3.B1E-002 
3.33E-002 
4.B9E-002 
2.SBE-OOl 
B.23E-OOl 
3.03E-OOl 
2.S3E-002 
4.92E-002 
1.96E-OOl 
3.S9E-002 
2.4BE-002 
3.39E-002 
3.71E-002 
2.67E-OOl 
3.6SE-002 
3.47E-002 
7.29E-002 
1. B1E- 001 
1.10E-OOl 
B.04E-002 
6.49E-002 
3.20E-002 
4.10E-002 
2.98E-002 
S.66E-00l 
S.84E-002 
3.79E-002 
7.S1E-00l 
4.80E-002 
8.92E+OOO 
2.63E-00l 
2.73E-00l 
6.04E-00l 
2.77E-OD2 
2.97E-OOl 
1.38E-OOl 
2.94E-002 
8.16E-002 
3.86E-D02 
3.90E-002 
1. 79E-OOl 
3.26E-OOl 
2.23E+004 
2.73E-OOl 
3.86E-DOl 
3.76E-002 
1.20E-DOl 
6.10B-002 



ty***************************************************+ *********T~TY****.~ 

'* Sandia National Laboratories * 
'* Radiation Protection Sample Diagnostics Program [806 Labo~ato=yl * 
'* 9/28/98 5:15:48 PM 
**********T************************************************************** 

: A."lalyzed by: 9:. I~ ~ I/,J' Reviewed by:i147AIYJ ;::> !-Z!.,--g : 
****************** ******~~/~********************~*~**************** 
Customer : P.FRESHOUR/D.PERRY (6134/SMO) 
Customer Sample ID 042400-004 
Lab Sample ID 80201603 cy"'·'( - G{Z.· 0:>':; - v;:> 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
571.,000 

9/23/98 
9/28/98 

LABOl 
6000 / 

SOLID SAMPLE 
gram 
2:55:00 PM 
3:35:35 PM 

6001 seconds 

Comm.ents: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram ) 

------- -----------
U-238 Not Detected 
RA-226 1. 63E+000 
PB-214 6.94E-00l 
BI"214 6.l2E-00l 
PB-210 Not Detected 

TH-232 5.l7E-00l 
RA-228 4 A1E-00l 
AC-228 Not Detected 
TH-228 Not Detected 
RA-224 5.64E-00l 
PB-212 5.26E-00l 
BI-2l2 5.20E-00l 
TL-208 5.01E-00l 

U-235 Not Detected 
TH-231 Not Detected 
PA-23l Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-2l9 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-24l Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Dete~ted 

2-sigma 
Error 

---------. 
---------
8.91E-00l 
1.57E-00l 
1.49E-00l 
.--------
3.50E-00l 
2.48E-00l 
---------
---------
3.24E-00l 
1.62E-00l 
4.66E-OOl 
1. 5SE- 001 

---------
---------
---------
---------
---------
---------
---------
---------
---------------_ .. -
----_ .. _--
---------
---------

MDA 
(pCi/gram ) 
-----------
5.82E-00l 
5.76E-00l 
5.54E-002 
4.S3E-002 
8.24E+000 

1.55E-00l 
1.65E-00l 
2.14E-00l 
7.13E-00l 
1. 51E-00l 
1.90E-00l 
3.46E-00l 
S.71E-002 

2.01E-00l 
7.60E+000 
1.39E+000 
2.92E-OOl 
1. 73E-OOl 
3.75E-OOl 
S.42E-OOl 
1.46E+OOl 

2.0SE-OOl 
3.72E+002 
2.4SE-OOl 
5.S9E-002 
1.72E-OOl 

Note: ~Ra-226 and U-235 gamma peaks 
Interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : B0201603 

Nuclide 
Name 

AG-10Sm 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-SS 
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 
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 
SN-1l3 
SR-SS 
TA-1B2 
TA-1B3 
TC-99m 
TL-20l 
XE-133 
Y-BS 
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 

7_62E+000 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
..Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

1.S7E+000 

MDA 
(pCi/gram 

3.99E-002 
3.14E-002 
S.14E-002 
2.72E-001 
B.3SE-00l 
3.27E-001 
2.S7E-002 
4.84E-002 
1. 97E- 001 
3.98E-002 
2.S2E-002 
3.69E-002 
3.86E-002 
2.79E-001 
3.97E-002 
3.S9E-002 
7.46E-002 
1.91E-001 
1.16E-001 
8.01E-002 
6.88E-002 
3.31E-002 
4.71E-002 
2.94E-002 
6.l7E-OOl 
7.S1E-002 
3.80E-002 
B.07E-OOl 
4.14E-002 
9.09E+OOO 
2.82E-OOl 
2.76E-OOl 
6.76E-OOl 
2.99E-002 
3.04E-OOl 
1.40E-OOl 
3.47E-002 
B.47E-002 
3.9SE-002 
4.06E-002 
1.74E-OOl 
3.S2E-OOl 
2.82E+004 
2.96E-OOl 
4.3SE-OOl 
3.83E-002 
1.17E-OOl 
6.l7E-002 



T~*********************~************************************WYTTT**T***** 
.. Sandia National Laboratories .. 
.. Radiation Protection Sample Diagnostics Program [806 Labora:o=yl .. 
* 9/28/98 6:57:51 PM * 
T***************************************************** ******************~ 

: Analyzed bY:? ; oj /~ Y Reviewed by: ~----If1 (,:) /; /41' : 
***************** ********* ~~******************~/~*~**************** 
2ustomer : P.FRESHOUR/D.PERRY (6134/~MO) 
CUstomer Sample D : 042401-004 
Lab Sample ID 80201604 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
723.000 

9/23/98 
9/28/98 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
2:15:00 PM 
5:17:37 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram ) 

------- -----------
U-238 5.79E-001 
RA-226 1.52E+000 
PB-214 7.25E-001 
BI-214 6.27E-001 
PB-210 2.57E+000 

TH-232 7.67E-001 
RA-228 7.22E-001 
AC-228 Not Detected 
TH-228 6.78E-001 
RA-224 8.16E-001 
PB-212 6.87E-00l 
BI-212 9.04E-00l 
TL-208 6.28E-00l 

U-23S Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-2l1 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detec.ted 

2-sigma 
Error 

----------
5.42E-00l 
8.74E-00l 
4.90E-00l 
3.06E-001 
2.05E+000 

4.09E-00l 
2.89E-00l 
---------
2.70E-001 
3.91E-001 
1.62E-00l 
5.10E-00l 
9.10E-00l 

---------
---------
---------
---------
---------
---------
---------
---------

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

MDA 
(pCi/gram ) 
-----------
4.51E-001 
5.51E-001 
4.92E-002 
4.72E-002 
5.l3E+000 

1.64E-001 
1.47E-001 
8.93E-002 
4.41E-00l 
1.l8E-00l 
1. SlE- 001 
2.69E-00l 
7.54E-002 

1. 91E- 001 
7.22E+000 
1.24E+000 
2.83E-00l 
1. 64E-001 
3.6SE-00l 
8.66E-00l 
1.32E+00l 

1.92E-00l 
3.44E+002 
2.S1E-00l 
5.45E-002 
1.68E-00l 

Note: .Ra-226 and U-235 gamma pe~ks 
Interfere. Either isotope 
may be over-estimated. 



[summary Report) - Sample ID: : B0201604 

Nuclide 
Name 

AG-10Brn 
AG-llOrn 
BA-l33 
BE-7 
CD-109 
CD-llS 
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-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 
SN-1l3 
SR-SS 
TA-1B2 
TA-183 
TC-99rn 
TL-20l 
XE-133 
Y-8B 
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 

3.39E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. 04E+00l 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
.Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detec;ted 

2-sigma 
Error 

3.99E-002 

3.67E+000 

MDA 
(pCi/gram 

3.93E-002 
3.60E-002 
4.B4E-002 
2.4SE-OOl 
B.40E-00l 
3.3BE-OOl 
2.49E-002 
4.76E-002 
1. 92E- 001 
3.S0E-002 
2.47E-002 
3.34E-002 
3.63E-002 
2.S9E-OOl 
3.S3E-002 
2.llE-002 
7.40E-002 
1. 88E-OOl 
1.1SE-00l 
7.SBE-002 
6.S2E-002 
3.14E-002 
3.99E-002 
2.70E-002 
S.06E-OOl 
6.37E-002 
1. 87E-002 
B.26E-00l 
4.2BE-002 
1.1BE+00l 
2.67E-00l 
2.66E-OOl 
S.99E-00l 
2.71E-002 
2.84E-00l 
1. 41E-OOl 
2.88E-002 
B.04E-002 
3.S9E-002 
3.74E':'002 
1. 68E-00l 
3.29E-00l 
3.S9E+004 
2.83E-00l 
4.11E-OOl 
3.2SE-002 
1.l7E- 001 
S.61E-002 

e. 



****************************************************** **********~***t •• *. 
* Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program (806 Laborato=yj t 

* 9/28/98 8:39:53 PM • 
************************************************************************* 

: Analyzed by: 9: J () // / {' r Reviewed by: d1M1 I [) (?. h 'l : 
****************** ******'~~********************~*Fv******************* 
Customer : P.FRESHOUR/D.PERRY (6134/SMO) 
Customer Sample ID 042402-004 
Lab Sample ID 80201605 C1'>!/C.-G'2.-o:2,.S; 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
680.000 

9/23/98 
9/28/98 

LAB01 
6000 / 

SOLID SAMPLE 
gram 
2:20:00 PM 
6:59:40 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram ) 

------- -----------
U-238 Not Detected 
RA-226 Not Detected 
PB-214 7.77E-00I 
BI·214 6.B4E-00I 
PB·210 Not Detected 

TH-232 8.39E-OOI 
RA-228 7.90E-OOI 
AC-228 S.29E-OOI 
TH-228 1.lSE+OOO 
RA-224 9.16E-OOI 
PB-212 B.27E-00I 
BI-212 9.6SE-00I 
TL·208 6.71E-00I 

U-23S Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
---------
............ -.- ......... 
1.61E-00l 
8.2SE-00I 
---------
4.31E-001 
3.13E-OOl 
2.S8E-OOI 
8.8SE-OOI 
4.01E-001 
7.26E-00I 
S.4SE-OOI 
1.86E-001 

--- .. _----
---------
---------
---------
---------
---------
---------
---------
----- ... _--
---------
__ oao ______ 

---------
-------_ ... 

MDA 
(pCi/gram ) 
-----------
S.77E-OOI 
S.94E-001 
S.63E-002 
4.77E-002 
S.39E+OOO 

1.64E-OOI 
1.S8E-OOl 
9.39E-002 
4.8SE-OOI 
1.26E-OOl 
1.60E-OOl 
3.64E-OOI 
8.SSE-002 

2.12E-OOI 
7.76E+OOO 
1.40E+OOO 
3.1SE-OOI 
1. SOE-OOI 
3.6SE-OOI 
S.SSE-OOI 
1.S7E+OOl 

2.13E-OOI 
3.B7E+OO2 
2.64E-001 
S.73E-002 
1. 72E-OOI 

Note: ~a-226 .and U·235 gamma peaks 
rnterfere. Either isotope 
may be -over-estimated. 



[Summary Report] - Sample ID: : 80201605 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-153 
HG-203 
1-13"1 
IR-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-12S 
SN-1l3 
SR-85 
TA-182 
TA-IB3 
TC-99m 
TL-201 
XE-133 
Y-8B 
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 

3.49E-002 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.36E+00l 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 

3.44E-002 

2.30E+000 

MDA 
(pCi/gram 

4.23E-002 
3. 72E- 002 
5.10E-002 
2.58E-001 
8.88E-001 
3.71E-001 
2.69E-002 
5.08E-002 
2.10E-001 
3.89E-002 
2.59E-002 
3.67E-002 
3.92E-002 
2.70E-00l 
4.06E-002 
2.66E-002 
7.78E-002 
2.05E-001 
1.21E-001 
8.41E-002 
7.13E-002 
3.32E-002 
4.26E-002 
2.92E-002 
5.59E-00l 
6.83E-002 
3.87E-002 
9.73E~001 
4.96E-002 
1.21E+001 
3.07E-001 
2.79E-001 
6.70E-001 
3.16E-002 
3.11E-001 
1. 60E-00l 
3.22E-002 
8.44E-002 
3.98E-002 
4.06E-002 
1.848-001 
3.69E-001 
4.64E+004 
3.128-001 
4.48E-00l 
3.22E-002 
1.26E-001 
6.40E-002 



***************************************************************T********* 
it Sandia National Laboratories .. 
it Radiation Protection Sample Diagnostics Program [B06 Labora~o~~ .. 
it 9/28/9810:21:56 PM .. 
************************************************************************* 

: Analyzed by: T /00 '71 Reviewed bY:~ lo!210~ : 
****************** * *******J~J*******************;~j~~:;**************** 
Customer : P.FRESHOUR/D.PERRY (6134/SMO) 
CUstomer Sample : 042403-004 . /" f') c)'5""-uP 
Lab Sample ID 80201606 C~/C - '-"'""". 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
645.000 

9/23/98 
9/28/98 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
2:20:00 PM 
8:41:42 PM 

6002 seconds 

Comments: 
it*******it***************************************************************it 

Nuclide Activity 
Name (pCi/gram ) 

---_ .. _- -----------
U-23B Not Detected 
RA-226 1. 93E+000 
PB-214 7.32E-00l 
BI-214 6.38E-001 
PB-210 Not Detected 

TH-232 B.30E-00l 
RA-228 8.02E-00l 
AC-22B 7.B9E-00l 
TH-22B B.07E-00l 
RA-224 9.33E-00l 
PB-2l2 B.12E-00l 
BI-2l2 8.46E-OOl 
TL-208 7.34E-OOl 

U-23S Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-2l9 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigrna 
Error 

----------
... --------
8.69E-00l 
1.48E-00l 
1. 63E-00l 
---------
4.73E-00l 
1.40E+000 
2.66E-00l 
3.00E-00l 
3.94E-00l 
4.37E-00l 
6.B1E-00l 
1. 87E-OOl 

---------
---------
... _-------
---------
---------
---------
---------
---------
---------
.. --------
---------
---------
---------

MDA 
(pCi/gram ) 
-----------
6.09E-00l 
6.16E-00l 
S.27E-002 
S.SlE-002 
B.8SE+000 

1.71E-00l 
1.60E-OOl 
1.02E-OOl 
S.37E-OOl 
1.16E-OOl 
1.69E-OOl 
3.03E-OOl 
8.SSE-002 

2.13E-OOl 
7.66E+00O 
1.4SE+OOO 
3.24E-OOl 
1.80E-OOl 
4.17E-OOl 
9.24E-OOl 
1.49E+OOl 

2.00E-OOl 
3.91E+OO2 
2.76E-OOl 
6.31E-002 
1.86E-OOl 

Note: ~a-226 and U-235 gamma peaks 
Interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : S0201606 

Nuclide 
Name 

AG-IOSm 
AG-llOm 
BA-133 
BE-7 
CD-I09 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-5B 
CO-60 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-S7 
RU-I03 
RU-I06 
SB-122 
SB-124 
SB-125 
SN-1l3 
SR-BS 
TA-IB2 
TA-IB3 
TC-99m 
TL-201 
XE-133 
Y-SB 
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 

1.31E+00l 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
.Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.16E+000 

MDA 
(pCi/gram 

4.3SE-002 
4.00E-002 
S.19E-002 
2.77E-OOl 
9 .l4E- 001 
3.S1E-00I 
2.63E-002 
5.29E-002 
2.12E-00I 
3.92E-002 
2.71E-002 
3.SSE-002 
4.32E-002 
2.7SE-00I 
3.76E-002 
2.70E-002 
B.IOE-002 
2.09E-00I 
1.24E-00I 
B.91E-002 
7.14E-002 
3.47E-002 
4.6SE-002 
3.02E-002 
S.64E-OOI 
6.7BE-002 
4.22E-002 
1.01E+OOO 
4.94E-002 
1.S1E+OOI 
3.l4E-OOl 
2.B7E-OOI 
7.49E-OOI 
3.30E-002 
3.31E-OOI 
1.63E-OOI 
3.1SE-002 
9.03E-002 
3.99E-002 
4.30E-002 
lo90E-OOl 
3.49E-OOI 
S.70E+004 
3.3SE-OOI 
4.6SE-OOl 
3.04E-002 
1.26E-OOI 
6.7SE-002 



o Accompany 
Laboratory Copy (White) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 
ARICOC-

. Return to SMO (Blue) (Yellow) 
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SF 200<COC C 10·971 

Dept. No.lMall Slop: 6134/1148 
ProjecVTask Manager: Paul Freshour 

Projeel Name: 81C VCM SAMPLING 

Record Cenler Code: ER/OU1333IDAT 
Logbook ReI. No.: _ 

Original 

,. c,n" "tl. 

To Accompany Samples, 
Laboralory Copy (While) 

DalefTime 
CoJleeled 

1st Copy To Accompany Samples, 
Relurn 10 SMO (Blue) 

2nd Copy SMO Suspense Copy 
(yellow) 

Page 101 2 
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LAB USE 

3rd Copy Field Copy (Pink) 
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.. .. .. 
Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program [806 Laborato=yl 
~0-08-98 9:24:56 AM 

***********************************************************************TY 

e : .. ~:;r;;e .. ~t~* .... ~*(!1!J::! .... ***~;;,!;:;e*~r~~ .... ~~!..1f':'..$..* .... : 
Customer '~***: P.FRESHOUR/D.PERRY (6134i~~~"" 
Customer Sample ID CY81C-GR-041-SS 
Lab Sample ID 80209501 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name . 
Elapsed Live/Real Time 

MARINELLI 
753.000 

10-05-98 
10-08·98 
LAB02 

6000 / 

SOLID SAMPLE 
gram 
1:36:00 PM 
7:42:05 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram ) 

---- ... - ... - ... _--------
U-238 9.05E-01 
RA-226 1. 87E+00 
PB·214 7.49E-Ol 
BI-214 6.69E-Ol 
PB·210 Not Detected 

TH·232 7.28E-Ol 
RA·228 7.42E·01 
AC·228 7.73E-Ol 
TH·228 7.68E-Ol 
RA·224 7.46E-01 
PB·212 7.73E·01 
BI·212 7.37E-Ol 
TL-20B 6.65E-Ol 

U-235 2.33E-0~ 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigrna MDA 
Error (pCi/gram ) 

... --------- ----- ... -----
4.17E-01 5.33E-0~ 
1.12E+00 4.94E-0~ 
1. 37E- 01 4.08E-02 
1.54E-01 3.94E-02 

.. -------- 3.23E+0~ 

3.96E-Ol 1. 34E-0~ 
2.06E-Ol 1.24E-Ol 
3.80E-01 7.25E-02 
2.43E-Ol 4.63E-Ol 
2.26E-01 6.B1E-02 
1.36E-0~ 3.48E-02 
2.92E-Ol 2.59E-Ol 
1.20E+00 6.30E-02 

1.9~E-Ol 2.24E-Ol 
--------- 2.06E+00 
--------- 3.61E+00 
--------- 3.28E-Ol 
--------- 2.18E-Ol 
--------- 3.50E-Ol 
--------- 7.B5E-Ol 
---- .. _--- 1.17E+Ol 

--------- 4.20E-Ol 
--------- 4.12E+02 
--------- 2.72E-Ol 
--------- 5.20E-02 
-----_ ... _- 2.33E-Ol 

Note: ~a-226 and U-235 gamma peaks 
mterfere. Either isotope 
may be over-estimated. 



[Summary Report) - Sample ID: : 80209S01 

Nuclide 
Name 

Activity 
(pCi/gram l 

2-sigma 
. Error 

MDA 
(pCi/gram 

AG-10Bm Not Detected --------- 3.68E-02 
AG-110m Not Detected --------- 3.31E-02 

:~:~33 ~~~ g~~~~~~~ ::::::::: ~:~~~:~~ ./~~~~~ 
CD-109--------~:~.~iM7~:~j~8~8~--~:~.2~:~:~e~1~------9.2SE-01~' ? 
CD-11S Not Detected --------- 1.46E-Ol ! / 
CE-139 Not Detected --------- 2.B1E-02 10 '1 ~r 
CE-141 Not Detected --------- S.23E-02 
CE-144 Not Detected --------- 2.26E-Ol 
CO-56 Not Detected --------- 2.7SE-02 
CO-57 Not Detected --------- 2.8SE-02 
CO-58 Not Detected --------- 2.91E-02 
CO-60 Not Detected --------- 3.07E-02 
CR-Sl Not Detected --------- 2.20E-Ol 
CS-134 Not Detected --------- 4.S2E-02 
CS-137 4.S1E-02 2.S7E-02 2.12E-02 
EU-1S2 Not Detected --------- 8.S3E-02 
EU-1S4 Not Detected --------- 1.69E-Ol 
EU-1SS Not Detected --------- 1.43E-Ol 
FE-59 Not Detected --------- 6.00E-02 
GD-1S3 Not Detected --------- 9.72E-02 
HG-203 Not Detected --------- 1.71E-02 
I-131 Not Detected --------- 3.14E-02 
IR-192 Not Detected --------- 2.S2E-02 
K-40 l_lBE+Ol. 1.B3E+OO 3.40E-Ol 
KR-8S Not Detected --------- 7.40E+OO 
MN-S2 Not Detected --------- 3.71E-02 
MN-S4 Not Detected --------- 2.99E-02 
MO-99 Not Detected --------- 4.09E-Ol 
NA-22 Not Detected --------- 3.7BE-02 
NA-24 Not Detected --------- 6.22E-Ol 
NB-9S Not Detected --------- 2.SBE-01 
ND-147 Not Detected --------- 2.04E-01 
NI-S7 Not Detected --------- 1.63E-Ol 
NP-239 Not Detected --------- 1.26E-Ol 
RU-103 Not Detected --------- 2.77E-02 
RU-106 Not Detected --------- 2.SSE-Ol 
SB-122 Not Detected --------- 7.07E-02 
SB-124 Not Detected --------- 2.6SE-02 
SB-12S Not Detected --------- 7.31E-02 
SN-113 Not Detected --------- 3.44E-02 
TA-182 Not Detected --------- 1.40E-01 
TA-183 Not Detected --------- S.26E-01 
TC-99m Not Detected --------- 6.19E+01 
TL-201 Not Detected --------- 3.20E-01 
XE-133 Not Detected --------- 3.22E-Ol 
Y-88 Not Detected --------- 2.33E-02 
ZN-6S Not Detected --------- 9.62E-02 
ZR-9S Not Detected --------- S.34E-02 



.***************************************************** ***T****Y*T**.~* •• * 
T Sandia National Laboratories • 
T Radiation Protection Sample Diagnostics Program [906 Labcra~o~l • 
T 10-08-98 11:10:26 AM • 
*****************~** ************************************************~*. 

: Analyzed by: /0/; /7"J' Reviewed bY:~YJ I=::> I~ //';"8 : 
***************** ****************************** * T******************. 
Customer : P.FRESHOUR/D.PERRY (6134 -.5MO) 
Customer Sample ID CY91C-GR-042-SS 
Lab Sample ID 80209502 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
669.000 

10-05-99 
10-08-98 
LAB02 

6000 / 

SOLID SAMPLE 
gram 
1:45:00 PM 
9:27:13 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram ) 

------- -----------
U-239 3.29E-01 
RA-226 1.65E+00 
PB-214 6.98E-01 
BI-214 S.99E-01 
PB-210 Not Detected 

TH-232 6.34E:-01 
RA-229 6.B9E-01 
AC-228 7_23E-Ol 
TH-228 7.20E-01 
RA-224 6.81E-01 
PB-212 6.12E-0l 
BI-212 8.06E-01 
TL-208 S.56E-01 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
3.98E-Ol 
7.76E-Ol 
1.2SE-Ol 
1.16E-01 

---------
7.09E-01 
1. 81E-01 
1. 92E-01 
2.45E-Ol 
2.22E-01 
1. 15E-0l 
3.36E-01 
4.29E-Ol 

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

---------
---------
---------
---------

MDA 
(pCi/gram ) 
-----------
5.27E-01 
S.B6E-01 
4.26E-02 
4.23E-02 
3.2SE+Ol 

1.32E-Ol 
1.22E-Ol 
7.47E-02 
4.46E-01 
7.64E-02 
3.97E-02 
2.53E-01 
6.52E-02 

2.19E-Ol 
2.12E+OO 
3.S7E+OO 
3.27E-Ol 
2.23E-Ol 
3.42E-Ol 
7.62E-Ol 
1. 16E+Ol 

4.52E-Ol 
4.1BE+02 
2.S6E-Ol 
5.37E-02 
2.43E-01 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[summary Report] - Sample ID: : 80209502 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

AG-10Sm Not Detected --------- 3.72E-02 
AG-l10m Not Detected --------- 2.S5E-02 
BA-133 Not Detected --------- 6.64E-02 
BE-7 Not Detected --------- 2.26E-Ol 
CD-109 Not Detected --------- S.70E-Ol 
CD·115 Not Detected --------- 1.50E-Ol 
CE-139 Not Detected --------- 2.S0E-02 
CE-14l Not Detected --------- 5.23E-02 
CE-144 Not Detected --------- 2.23E-Ol 
CO-56 Not Detected --------- 3.11E-02 
CO-57 Not Detected --------- 2.S1E-02 
CO-58 Not Detected --------- 3.00E-02 
CO-60 Not Detected --------- 3.24E-02 
CR·51 Not Detected --------- 2.33E-Ol 
CS-134 Not Detected --------- 4.65E-02 
CS-137 Not Detected --------- 3.06E-02 
EU-152 Not Detected --------- 8.43E-02 
EU·154 Not Detected --------- 1.71E-01 
EU-155 Not Detected --------- 1.36E-01 
FE-59 Not Detected --------- 6.34E-02 
GD-153 Not Detected --------- 1.02E-Ol 
HG·203 Not Detected --------- 3.03E-02 
I-13l Not Detected --------- 3.35E-02 
IR-192 Not Detected --------- 2.S6E-02 
K-40 9.61E+OO 1.5SE+00 3.S6E-Ol 
KR-S5 Not Detected --------- 7.B4E+OO 
MN-52 Not Detected --------- 3.63E-02 
MN-S4 Not Detected --------- 3.06E-02 
MO-99 Not Detected ---.----- 4.21E-01 
NA-22 Not Detected --------- 3.SSE-02 
NA-24 Not Detected --------- 6.60E-Ol 
NB-95 Not Detected --------- 2.60E-Ol ~~ (,'-;7 
ND-147 Not Detected --------- 2.1SE-01 .I.~~a{ 
NI-57--------~2~.~9"2HE~9~1~--_&8~.9~3~E~8~2~-------B.66E-02#r· / 

~~=f~~ :~~ g;~;~~;~ ========= ~:~~~=g~ ~/, ,¥ 
RU-106 Not Detected --------- 2.39E-01 ~ .. 
SB-122 Not Detected --------- 7.S7E-02 
SB-124 Not Detected --------- 2.B3E-02 
SB-125 Not Detected --------- 7.49E-02 
SN-113 Not Detected --------- 3.47E-02 
TA-1B2 Not Detected --------- 1.40E-Ol 
TA-183 Not Detected ---.----- S.69E-01 
TC-99m Not Detected --------- 7.33E+01 
TL-201 Not Detected ---.----- 3.29E-01 
XE-133 Not Detected .-------. 3.36E-01 
Y-SS Not Detected --.------ 2.40E-02 
ZN-6S Not Detected --.------ 9.32E-02 
ZR-95 Not Detected --------- S.26E-02 



7******************************************************T*************._T. 
* Sandia National Laboratories " 
* Radiation Protection Sample Diagnostics Program [606 Laborato=yl " 
* 10-06-9B ;1.2:55:17 PM " 
T****T******************************************************************* 

: Analyzed by: ? /u /9 ?.r Reviewed by: ~ 1"0/<7/q? : 
******************** ******** */:***************~Jf*~*;**************** 
Customer : P.FRESHOUR/D.PERRY (6134/SMO) 
Customer Sample I : CYB1C-GR-043-SS 
Lab Sample ID B0209503 

Sample Description 
Sample Quantity 
Samole Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
639.000 

10-05-96 
10-0B-96 
LAB 0 2 

6000 / 

SOLID SAMPLE 
gram 
2:00:00 PM 

11:12:37 AM 

6002 seconds 

Comments: 
****************************************************************+******** 

Nuclide Activity 
Name (pCi/gram l 

------- -----------
U-23B Not Detected 
RA-226 1.72E+00 
PB-214 7.57E-01 
BI-214 7.15E-01 
PB-210 Not Detected 

TH-232 6.7SE-01 
RA-22B 6.4BE-01 
AC-22B 7.21E-01 
TH-22B B.44E-01 
RA-224 7.07E-01 
PB-212 7.03E-01 
BI-212 7.39E-01 
TL-206 6.61E-01 

U-23S Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma MDA 
Error (pCi/gram l 

---------- -----------
---------

6.B7E-01 
6.45E-01 
1. B1E-0l 

---------
3.7SE-01 
2.0SE-01 
2.S6E-01 
2.62E-01 
2.43E-01 
3.7SE-01 
4.41E-01 
1.49E-01 

---------
---------
---------
---------
---------
---------
---------
---------

---- ... _---
---------
---------
---------
---------

B.15E-01 
5.72E-01 
4.56E-02 
4.42E-02 
3.50E+01 

1. 31E- 01 
1. 39E- 01 
7.70E-02 
4.BBE-01 
7.42E-02 
4.09E-02 
2.76E-01 
6.4SE-02 

2.39E-01 
2.34E+00 
3.9SE+00 
3.SBE-01 
2.32E-01 
3.71E-Ol 
B.4SE-01 
1.33E+01 

4.73E-01 
4.36E+02 
2.6BE-01 
S.76E-02 
2.S9E-01 

Note: Ra-22S and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report) - Sample ID: : B0209S03 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-5B 
CO-60 
CR-51 
CS-1"34 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
KR-B5 
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-1B2 
TA-1B3 
TC-99m 
TL-201 
XE-133 
Y-BB 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

4.7BE-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.16E+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 

2.11E-02 

1.B2E+00 

MDA 
(pCi/gram 

3.BBE-02 
3.SBE-02 
7.29E-02 
2.60E-01 
9.11E-Ol 
1. 66E-Ol 
3.03E-02 
5.63E-02 
2.39E-01 
3.S2E-02 
3.00E-02 
3.1SE-02 
3.3BE-02 
2.46E-01 
5.03E-02 
2.20E-02 
B.99E-02 
1.7BE-01 
1.S2E-Ol 
7.0SE-02 
1.0BE-0l 
3.22E-02 
3.47E-02 
2.7SE-02 
3.90E-01 
B.27E+OO 
4.29E-02 
3.40E-02 
4.9BE-01 
3.B6E-02 
7.33E-01 
2.BSE-01 
2.31E-01 
1.7SE-01 
1. 37E- 01 
2.S1E-02 
2.B3E-01 
7.94E-02 
3.02E-02 
S.39E-02 
3.7SE-02 
1.SSE-01 
6.0SE-01 
9.44E+01 
3.49E-Ol 
3.SSE-01 
2.42E-02 
1. 09E- 01 
S.47E-02 



... 

... 

... 
Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program [806 Laborato::;y] 
10-08-98 2:40:08 PM 

~ 

~ 

: Analyzed by: 9 /6 J'l /7J' Reviewed by: A.Pv1'7 1~/e;lq"8 : 
**+*+*+************ **++*~*j;*****+****++*+****:\~~~*****T*********** 
Customer : P.FRESHOUR/D.PERRY (6134/SMO) 
Customer Sample I : CYB1C-GR-044-SS 
Lab Sample ID B0209504 

Sample Description 
Sample Quantity 
SamDle Date/Time 
AcqUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
646.000 

10-05-98 
10-08-98 
LAB 0 2 

6000 / 

SOLID SAMPLE 
gram 
2:05:00 PM 

12:57:26 PM 

6002 seconds 

Comments: 
***+++***********+******************************************************* 

Nuclide Activity 
Name (pCi/gram 

------- _ .. _--------
U-238 6.17E-01 
RA-226 2.22E+OO 
PB-214 7.71E-01 
BI-214 7.03E-01 
PB-210 Not Detected 

TH-232 Not Detected 
RA-228 7.38E-01 
AC-228 6.B6E-01 
TH-228 7.04E-01 
RA-224 B.14E-Ol 
PB-212 7.34E-Ol 
BI-212 9.38E-Ol 
TL-208 6.97E-01 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 5.39E 81 
PA-233 Not Detected 
TH-229 Not Detec;ted 

2-sigrna MDA 
Error (pCi/gram ) 

---------- -----------
5.10E-01 6.00E-01 
6.85E-01 5.64E-01 
1.35E-01 4.77E-02 
1.40E-01 4.42E-02 

--------- 3.67E+01 

--------- 1.3BE-01 
3.41E-01 1.57E-Ol 
3.12E-01 B.29E-02 
2.33E-Ol 4.S4E-01 
2.53E-Ol B.25E-02 
1. 35E-01 4.0BE-02 
4.90E-Ol 3.06E-Ol 
1.38E-Ol 6.S7E-02 

--------- 2.32E-Ol 
--------- 2.3BE+00 
--------- 3.BOE+00 
--------- 3.62E-Ol 
--------- 2.35E-Ol 
--------- 3.7BE-Ol 
--------- B.53E-Ol 
--------- 1.23E+Ol 

---------
4.7.'-01 ~~ --------- 4.47E+02 ,tJ~ ~ 

1.92E 01 2.85E-Ol 
--------- S.8BE-02 1/'1/',1' --------- 2.SBE-Ol 0 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : B0209504 

Nuclide 
Name 

AG-I08m 
AG-l1Dm 
BA-l33 
BE-7 
CD-I09 
CD-l1S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-15S 
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-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/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

S.23E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.19E+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 

2.40E-02 

1.94E+00 

MDA 
(pCi/gram 

3.94E-02 
3.60E-02 
7.22E-02 
2.56E-Ol 
9.69E-Ol 
1. 70E-Ol 
3.06E·02 
S.S1E-02 
2.44E-Ol 
3.41E-02 
2.99E-02 
3.23E-02 
3.36E-02 
2.4SE-01 
5.04E-02 
2.25E-02 
B.96E-02 
1.B2E-01 
1.54E-Ol 
6.61E-02 
1.09E-Ol 
3.25E-02 
3.72E-02 
2.74E-02 
3.B5E-01 
8.56E+00 
4.06E-02 
3.41E-02 
4.96E-01 
4.2BE-02 
B.B7E-01 
2.95E-01 
2.35E-01 
1.10E-01 
1.39E-01 
2.96E-02 
2.BBE-01 
B.50E-02 
3.06E-02 
7.97E-02 
3.BOE-02 
1.50E-01 
6.21E-01 
1.13E+02 
3.66E-01 
3.57E-01 
2.B5E-02 
1.04E-01 
5.62E-02 



,. 
,. 
,. 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Labo~a:o=yJ 

10-08-98 6:29:18 PM 

.. .. 

.. 
TT**************************************************** ******************~ 

: Analyzed by: ? / ~ ) f If J' Reviewed bY:~ P /4/'1 "f[ : 
******************* * ***~*~,*jj****************** ********************* 
Customer : P.FRESHOUR/D.PERRY (6134 MO) 
Cuscomer Sample I : CY81C-GR-044-DP 
Lab Sample ID 80209505 

Sample Description 
Sample Quantity 
Sample Date/Time 
AcqUire Start Date/Time 
Detector Name . 
Elapsed Live/Real Time 

MARINELLI 
643.000 

10-05-98 
10-08-98 
LAB 0 2 

6000 / 

SOLID SAMPLE 
gram 
2:05:00 PM 
4:46:28 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram Error (pCi/gram 

- ... _---- .. _--------- ---------- -----------
U-238 6.48E-01 3.58E-01 S.72E-01 
RA-226 1.48E+00 7.81E-01 S.62E-01 
PB-214 7.38E-01 1. 70E- 01 4.67E-02 
BI-214 7.13E-01 1. 37E- 01 4.76E-02 
PB-210 Not Detected --------- 3.43E+01 

TH-232 6.91E-01 3.S7E-01 1.48E-01 
RA-228 7.63E-01 2.12E-01 1. 44E- 01 
AC-228 7.62E-01 1. 7SE- 01 B.42E-02 
TH-228 6.58E-01 2.3SE-01 5.17E-01 
RA-224 6.7SE-01 2.16E-01 7.64E-02 
PB-212 7.60E-01 1.39E-01 4.16E-02 
BI-212 7.74E-01 3.71E-01 3.14E-01 
TL-208 6.85E-01 6.34E-01 6.78E-02 

U-23S Not Detected --------- 2.43E-01 
TH-231 Not Detected --------- 2.33E+00 
PA-231 Not Detected --------- 3.99E+00 
TH-227 Not Detected --------- 3.66E-01 
RA-223 Not Detected --------- 2.44E-01 
RN-219 Not Detected --------- 3.96E-01 
PB-211 Not Detected --------- B.91E-01 
TL-207 Not Detected --------- 1.32E+01 

AM-241 Not Detected -------- ... 4.80E-01 
PU-239 Not Detected ----- ..... _- 4.S2E+02 
NP-237 Not Detected --------- 2.8SE-01 
PA-233 Not Detected --------- S.71E-02 
TH-229 Not Detected --------- 2.S2E-01 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Swnmary Report] - Sample 1D: : 80209505 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram e ... ----_ .. ---------- ------- .. -- ----------

AG-108m Not Detected .. -------- 4.11E-02 
AG-llOm Not Detected ----- .. __ ... 3.80E-02 
BA-133 Not Detected --------- 7 .12E-02 ~.:;--~ BE-7 Not Detected --------- 2.62E-Ol,Al. I ~e ' 
CD-109 ... ,..,-- 99 5.8:: ~- 9.70E-01 __ CLlS c _ 

CD-llS Not Detected --------- 1.7sE-Ol 0/rlff CE-139 Not Detected --------- 3.03E-02 Iv 
CE-14l Not Detected --------- S.81E-02 
CE-144 Not Detected --------- 2.s3E-01 
CO-56 Not Detected --------- 3.30E-02 
CO-57 Not Detected -------- .. 3.l3E-02 
CO-58 Not Detected ... -------- 3.l2E-02 
CO-60 Not Detected --------- 3 ;47E-02 
CR-sl Not Detected --------- 2.4SE-0l 
CS-134 Not Detected --------- S.03E-02 
CS-137 7.4sE-02 2.slE-02 2.1SE-02 
EU-152 Not Detected --------- 9.38E-02 
EU-1S4 Not Detected .. _- ... _---- 1.90E-01 
EU-1S5 Not Detected --------- 1. s3E- 01 
FE-59 Not Detected --------- 6.94E-02 
GD-153 Not Detected --------- 1.10E-Ol 
HG-203 Not Detected --------- 3.36E-02 
1-131 Not Detected --------- 3.78E-02 
1R-192 Not Detected --------- 2.74E-02 
K-40 1.21E+Ol 2.l7E+00 4.04E-Ol 
KR-85 Not Detected --------- 8.47E+00 
MN-s2 Not Detected --------- 4.39E-02 
MN-54 Not Detected --------- 3.40E-02 
MO-99 Not Detected --------- S.08E-Ol 
NA-22 Not Detected --------- 3.74E-02 e NA-24 Not Detected --------- 1.01E+00 
NB-9S Not Detected --------- 3.08E-0l 
ND-147 Not Detected --------- 2.44E-Ol 
NI-57 Not Detected --------- 2.09E-Ol 
NP-239 Not Detected --------- 1.38E-Ol RU-103 Not Detected --------- 3.09E-02 RU-106 Not Detected --------- 2.86E-Ol SB-122 Not Detected --------- 9.28E-02 SB·124 Not Detected --------- 3.04E-02 
SB-12s Not Detected --------- 8.20E-02 SN-1l3 Not Detected --------- 3.90E-02 TA-182 Not Detected --------- 1.S1E-Ol TA-183 Not Detected -_ ... _----- 6.27E-Ol TC-99m Not Detected --------- 1. 80E+02 TL-201 Not Detected --------- 3.83E-Ol XE-133 Not Detected -------- .. 3.92E-Ol Y-88 Not Detected --------- 2.S3E-02 ZN-65 Not Detected --------- 1. 02E-Ol ZR-95 Not Detected --------- S.90E-02 



*****************************************************************+******T 
* Sandia National Laboratories .. 
* Radiation Protection Sample Diagnostics Program [806 Laboraco~'l .. 
* 10-08-98 8:14:18 PM .. 
T************************************************************************ 

: Analyzed by: ? 0 If I rtt Reviewed bY::ITp,ivJ (D /"1 /'1"ij : 
****************** ***'**k~/*~*****************;~j~~**~**************** 
Cus~omer : P.FRESHOUR/D.PERRY (6134/SMO) 
Customer Sample I : CY81C-GR-045-SS 
Lab Sample ID 80209506 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name . 
Elapsed Live/Real Time 

~..AR.lNELLI 
68S.000 

10-0S-98 
10-08-98 
LAB 0 2 

6000 / 

SOLID SAMPLE 
gram 
2:20:00 PM 
6:31:28 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

--_ ...... _- -----------
U-238 Not Detected 
RA-226 1.74E+00 
PB-214 8.14E-Ol 
BI-214 7.60E-01 
PB-210 Not Detected 

TH-232 8.90E-01 
RA-228 8.56E-01 
AC-228 8.13E-Ol 
TH-228 Not Detected 
RA-224 7.61E-01 
PB·212 8.02E-Ol 
BI-212 8.78E-01 
TL-208 7.06E-Ol 

U-23S Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigrna MDA 
Error (pCi/gram 

---------- -----------
--------- 6.47E-01 
5.92E-01 5.44E-01 
1.42E-01 4.62E-02 
9.63E-01 4.17E-02 

--------- 3.53E+01 

4.04E-01 1.29E-01 
2.2SE-01 1. 35E- 01 
5.82E-0l 8.03E-02 

--------- 4.86E-01 
2.66E-Ol 7.S3E-02 
1.44E-Ol 4.00E-02 
4.09E-Ol 3.20E-01 
1.48E-Ol 7.06E-02 

--------- 2.40E-Ol 
- ... _------ 2.31E+OO 
--------- 3.91E+00 
--------- 3.59E-01 
... _------- 2.38E-01 
--------- 3.94E-01 
--------- 8.59E-01 
.. _--_ .... _- 1.29E+01 

... __ ...... _--- 4.83E-01 

... _------- 4.50E+02 
--------- 2.87E-01 
--------- 5.74E-02 
--------- 2.50E-01 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope . 
may be over-estimated. 



[Summary Report] - Sample ID: : S0209506 

Nuclide 
Name 

AG-108m 
AG-llOm 
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-1S2 
EU-154 
EU-1S5 
FE-59 
GD-1S3 
HG-203 
1-131 
IR-192 
K-40 
KR-85 
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-12S 
SN-113 
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 

S.83E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

L27E+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 

3.31E-02 

2.10E+00 

MDA 
(pCi/gram 

4.03E-02 
3.71E-02 
7.16E-02 
2.53E-01 
9.77E-01 
LS3E·01 
3.0SE-02 
S.72E-02 
2.4SE-01 
3.14E-02 
3.10E-02 
3.12E-02 
3.42E-02 
2.4SE·01 
4.99E-02 
2.10E-02 
9.27E-02 
1.S7E-01 
LS1E-01 
7.14E-02 
LOSE-01 
3.24E-02 
3.67E-02 

.2.77E-02 
3.7SE-01 
S.17E+00 
3.6SE-02 
L69E-02 
S.12E-01 
3.92E-02 
L13E+OO 
3.06E-01 
2.39E-01 
L OSE- 01 
L 3SE- 01 
2.9SE-02 
2.94E-01 
S.4SE-02 
2.90E-02 
7.S7E-02 
3.77E-02 
1.S7E-01 
6.33E-Ol 
2.11E+02 
3.6SE-01 
3.97E-Ol 
2.0SE-02 
1.06E-01 
S.46E-02 



* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Labara~o~l 

10-08-98 9:59:12 PM 

.. 

.. .. 
*~.~T**************+**+******************************* **************T+*.T 

: Analyzed by: ? /0/1/rl" Reviewed bY:~(V) /=>/~ /l~ : 
******************* ***************************t ********************* 
Customer : P.FRESHOUR/D.PERRY (6l34 MOl 
Customer Sample I : CYSIC-GR-046-SS 
Lab Sample ID 80209507 

Samole Description 
Sample Quantity 
Samole Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
631. 000 

10-05-98 
10-08-98 
LAB 0 2 

6000 / 

SOLID SAMPLE 
gram 
2:30:00 PM 
8:16:27 PM 

6002 seconds 

Comments: 
*+**********************************************************T************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/grarn 1 Error (pCi/grarn -............ ----------- ---------- -------- .. _ ... 

U-238 s.38E-Ol S.04E-01 S.7SE-Ol 
RA-226 1.84E+00 s.90E-Ol S.48E-Ol 
PB-214 7.69E-Ol 1.SsE-Ol 4.98E-02 
BI-214 7.03E-Ol 1. 87E-Ol 4.S3E-02 
PB-210 Not Detected --------- 3.S1E+Ol 

TH-232 8.12E-01 4.34E-Ol 1.SsE-Ol 
RA-228 8.71E-Ol 2.66E-Ol L37E-Ol 
AC-228 9.01E-Ol 7.S8E-Ol 7.7sE-02 
TH-228 9.s3E-Ol 2.76E-Ol 4.94E-Ol 
RA-224 7.70E-Ol 2.61E-Ol S.4sE-02 
PB-212 8.llE-Ol 2.14E-Ol 4.26E-02 
BI-212 9.1SE-Ol 6.34E-Ol 3.1sE-Ol 
TL-208 7.40E-01 3.84E-Ol 7.37E-02 

U-235 Not Detected --------- 1.02E-Ol 
TH-231 Not Detected --------- 2.43E+OO 
PA-231 Not Detected --------- 4.0SE+00 
TH-227 Not Detected --------- 3.76E-Ol 
RA-223 Not Detected --------- 2.S7E-Ol 
RN-219 Not Detected --------- 3.79E-Ol 
PB-2ll Not Detected --------- 8.69E-Ol 
TL-207 Not Detected --------- 1. 37E+01 

AM-241 Not Detected --------- S.06E-Ol 
PU-239 Not Detected --------- 4.66E+02 
Np·237 Not Detected --------- 2.81E-01 
PA-233 Not Detected --------- 6.16E-02 
TH·229 Not Detec;ted --------- 2.71E-Ol 



[Summary Report] - Sample ID: : B0209s07 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram 

--_ ... --- ---------- ---------- ---------- 'e AG-10Bm Not Detected --------- 4.29E-02 
AG-llOm Not Detected --------- 3.67E-02 
BA-133 Not Detected --------- 7.27E-02 
BE-7 Not Detected --------- 2.72E-Ol 
CD-109 Not Detected --------- 9.s7E-Ol 
CD-llS Not Detected --------- 1.92E-Ol 
CE-139 Not Detected --------- 3.11E-02 
CE-141 Not Detected --------- S.B7E-02 
CE-144 Not Detected ---- ... _--- 2.SSE-Ol 
CO-56 Not Detected --------- 3.36E-02 
CO-57 Not Detected --------- 3.13E-02 
CO-SB Not Detected --------- 3.26E-02 
CO-60 Not Detected --------- 3.39E-02 
CR-Sl Not Detected --------- 2.57E-Ol 
CS-134 Not Detected --------- 5.02E-02 
CS-137 4.24E-02 1. 96E- 02 2.13E-02 
EU-1S2 Not Detected --------- 9.37E-02 
EU-154 Not Detected --------- 1.9BE-Ol 
EU-155 Not Detected --------- 1.59E-Ol 
FE-59 Not Detected --------- 7.24E-02 
GD-1S3 Not Detected --------- 1.l2E-Ol 
HG-203 Not Detected --------- 3.40E-02 
I-131 Not Detected --------- 3.B9E-02 
IR-192 Not Detected --------- 2.90E-02 
K-40 1.32E+Ol 3.ssE+OO 4.0BE-Ol 
KR-Bs Not Detected --------- B.63E+OO 
MN-52 Not Detected --------- 4.31E-02 
MN-S4 Not Detected --------- 1. 72E-02 
MO-99 Not Detected --------- S.SlE-Ol 
NA-22 Not Detected --------- 4.44E-02 
NA-24 Not Detected --------- 1.2BE+OO 
NB-9S Not Detected --------- 3.24E-Ol 
ND-147 Not Detected --------- 2.S7E-Ol 
NI-S7 Not Detected --------- 2.41E-Ol 
NP-239 Not Detected --------- 1.42E-Ol 
RU-103 Not Detected --------- 3.l0E-02 
RU-106 Not Detected --------- 2.96E-Ol 
SB-122 Not Detected --------- 9.27E-02 
SB-124 Not Detected --------- 2.97E-02 
SB-12S Not Detected --------- B.3BE-02 
SN-1l3 Not Detected --------- 3.BBE-02 
TA-1B2 Not Detected --------- 1.59E-Ol 
TA-1B3 _Not Detected --------- 6.B1E-Ol 
TC-99m Not Detected --------- 2.62E+02 
TL-201 Not Detected --------- 3.B9E-Ol 
XE-133 Not Detected --------- 4.29E-Ol 
Y-BB Not Detected --------- 2.70E-02 ZN-6S Not Detected --------- 1.06E-Ol ZR-9S Not Detected --------- 5.9BE-02 



T*********************************************************Y***~*TTT****Yy 

* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Labora~cryl * 
* 10-08-98 ll:44:07 PM * 

:*=::::::*:;:U*r********:*()**;1*j**:*;***::::::::*:;:~**U***U;~~~~~*1***Y: 
******************* ******fr' ******************* *****************-* 
Customer : P.FRESHOUR/D.PERRY (6134 MOl 
Customer Sample I : CY81C-GR-047-SS 
Lab Sample ID 80209S0a 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name . 
Elapsed Live/Real Time 

MARINELLI 
689.000 

10-OS-9a 
10-08-9a 
LAB02 

6000 / 

SOLID SAMPLE 
gram 
2:40:00 PM 

10:01:20 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide 
Name 

U-238 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL·20a 

Activity 
(pCi/gram 

6.02E-01 
1.87E+00 
7.44E-01 
6.a6E-01 

Not Detected 

B.a3E-01 
7.94E-01 
B.S3E-01 
9.S2E-01 
8.S7E-01 
B.7SE-Ol 
7.00E-Ol 
7.76E-Ol 

U-23S Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

2-sigma 
Error 

4.40E-01 
4.32E-Ol 
1.42E-Ol 
1.30E-Ol 

4.1BE-01 
1.37E+OO 
1. a7E- 01 
4.01E-01 
2.a7E-Ol 
1.43E-Ol 
4.S4E-Ol 
1. 2BE+OO 

MDA 
(pCi/gram ) 

S.74E-Ol 
S.72E-Ol 
4.BOE-02 
4.20E-02 
3.6BE+Ol 

1. 3SE- 01 
1. 36E- 01 
B.2BE-02 
4.63E-Ol 
6.61E-02 
3.9aE-02 
3.09E-01 
6.91E-02 

2.3aE-Ol 
2.32E+OO 
3.9aE+OO 
3.70E-01 
2.44E-01 
3.B2E-01 
B.S9E-01 
1.32E+01 

~:~j~ ~~~ g~~~~~~~ ::::::::: !:~!~:~~ . __ n ~j) 
NP-237·---------1~.~7~9~E~9~1~---+1~.8~3~E~9Hl~-------2.91E-01Jlr' t(~~ 

~~:~~~ ~~~ g~~;~~;~ : =: = =: = = = ~: ;~~: ~f ~1)/.d10 

Note: . Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 8020950B 

Nuclide 
Name 

AG-108m 
AG-llOm 
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 
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-1B2 
TA-183 
TC-99m 
TL-201 
XE-l33 
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 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.41E+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 

2.1BE+OO 

MDA 
(pCi/gram 

3.87E-02 
3.42E-02 
6.95E-02 
2.56E-01 
9.90E-0l 
1.92E-01 
3.02E-02 
S.77E-02 
2.4SE-01 
3.20E-02 
3.08E-02 
3.l1E-02 
3.36E-02 
2.47E-Ol 
4.92E-02 
1.96E-02 
9.22E-02 
1. 78E-Ol 
1.49E-Ol 
6.6SE-02 
1.06E-Ol 
3.26E-02 
3.77E-02 
2.69E-02 
3.73E-Ol 
B.24E+OO 
4.20E-02 
1. 72E-02 
S.49E-Ol 
4.07E-02 
1.22E+00 
3.23E-Ol 
2_26E-Ol 
2.22E-Ol 
1.34E-Ol 
2.96E-02 
2.8SE-Ol 
8.79E-02 
2.99E-02 
8.l7E-02 
3.73E-02 
l.SOE-Ol 
6.36E-Ol 
3.06E+02 
3.83E-Ol 
4.14E-Ol 
3.00E-02 
1.03E-Ol 
5.48E-02 



T************************************************************TY****t***** 
* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program [806 Laborato~l ~ 
* 10-09-98 1:29:02 AM ~ 

:*::::::::*:::*?::********::*j;~:;******::::::::*:::~***** **********: 
***.************* *******£************************~J*::~:**************** 
Customer : P.FRESHOUR/D.PERRY (6134/SMO) 
Customer Sample ID CY81C-GR-048-SS 
Lab Sample ID 80209509 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
720.000 

10-05-98 
10-08-98 
LAB 0 2 

6000 / 

SOLID SAMPLE 
gram 
2:45:00 PM 

11:46:14 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 7.8SE-Ol 
RA-226 2.21E+00 
PB-214 7.81E-Ol 
BI-214 6.8BE-Ol 
PB-210 Not Detected 

TH-232 8.2BE-Ol 
RA-228 8.72E-Ol 
AC-22B B.22E-Ol 
TH-228 6.2SE-Ol 
RA-224 8.HE-Ol 
PB-212 8.33E-Ol 
BI-212 1.OSE+00 
TL-208 7.B1E-Ol 

U-23S 1.68E-Ol 
TH-231 Not Detected 
PA·231 Not Detected 
TH·227 Not Detected 
RA·223 Not Detected 
RN-2l9 Not Detected 
PB·211 Not Detected 
TL·207 Not Detected 

AM·241 Not Detected 
PU·239 Not Detected 
NP'237 6.19B 81 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma MDA 
Error (pCi/gram ) 

---------- -----------
7.SSE-Ol 6.31E-Ol 
8.86E-Ol S.7lE-Ol 
1.36E-Ol 4.S6E-02 
7.61E-Ol 4.02E-02 

--------- 3.34E+Ol 

4.19E-Ol 1. 3BE- 01 
2.3BE-Ol 1.36E-Ol 
7.73E-Ol 9.l6E-02 
8.0BE-Ol 4.7BE-Ol 
2.36E-Ol 7.97E-02 
1.4BE-Ol 4.11E-02 
1.S4E+OO 2.96E-Ol 
1. 61E-Ol 6.42E-02 

2.0SE-Ol 2.39E-Ol 
--------- 2.29E+OO 
--------- 3.B3E+OO 
--------- 3.S8E-Ol 
--------- 2.42E-Ol 
--------- 3.64E-Ol 
--------- 8.31E-Ol 
--------- 1.33E+Ol 

--------- 4.66E-Ol ~~ --------- 4.43E+02 tv'r 
ii.JiB 01 3.04E-Ol ~ J I ---- .. _--- S.S3E-02 Ib/ 1 1 

--------- 2.SSE-Ol 

Note: Ra·226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 80209S09 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
BA-l33 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-15S 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
KR-85 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
NO-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-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.42E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.41E+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 

2.23E-02 

2.18E+00 

MDA 
(pCi/gram 

4.06E-02 
3.40E-02 
6.92E-02 
2.48E-Ol 
1. 03E+00 
1. 90E- 01 
2.91E-02 
5.70E-02 
2.38E-Ol 
3.19E-02 
3.02E-02 
3.06E-02 
3.30E-02 
2.S0E-Ol 
4.68E-02 
2.27E-02 
9.04E-02 
1.87E-Ol 
1.49E-Ol 
6.63E-02 
1. 07E- 01 
3_20E-02 
3.67E-02 
2.74E-02 
3.42E-Ol 
8.20E+00 
4.0SE-02 
1. 8SE-02 
S.S6E-Ol 
4.23E-02 
1.40E+00 
3.17E-Ol 
2.31E-Ol 
1.11E-Ol 
1.33E-Ol 
2.94E-02 
2.67E-Ol 
9.0SE-02 
2.80E-02 
7.71E-02 
3.61E-02 
1.44E-Ol 
6.34E-Ol 
3.62E+02 
3.84E-Ol 
4.1SE-Ol 
2.81E-02 
9.76E-02 
S.31E-02 



**y*************************************************** *********T******Y*~ 

'" Sandia National Laboratories * 
'" Radiation Protection Sample Diagnostics Program [B06 Labora~orYl * 
'" 10-09-9B 3:14:05 AM * 

:'" ::::::::"'::: "'~"'''' '" '" "'''';: j:"'j;: '" "''''''' '" "'''':::::::: "'::: "'~1 '" '" "';~ "'i ~ i~ ~ "': 
**************** *******,*j**********************:ij*~*~*************** ~ 
Customer : P.FRESHOUR/D.PERRY (6134/SMO) 
Customer Samole ID CY81C-GR-049-SS 
Lab Sample ID 80209510 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name . 
Elapsed Live/Real Time 

MARINELLI 
633.000 

10-05-98 
10-09-98 
LAB 0 2 

6000 / 

SOLID SAMPLE 
gram 
2:55:00 PM 
1:31:18 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) 

------- - ... _-------- ---------- -----------
U-23B 7.04E-01 5.14E-01 6.1BE-01 
RA-226 1.60E+00 B.37E-01 5.54E-01 
PB-214 8.02E-01 1.40E-01 4.35E-02 
BI-214 6.77E-01 1.44E-01 4.61E-02 
PB-210 Not Detected --------- 3.61E+01 

TH-232 7.49E-01 3.70E-01 1.S4E-01 
RA-22B 8.9BE-01 1.63E+00 1.35E-01 
AC-22B 8.0BE-01 2.8BE-01 7.95E-02 
TH-22B 6.0BE-01 3.13E-01 5.17E-01 
RA·224 8.6BE-01 2.93E-01 8.73E-02 
PB-212 8.22E-01 2.47E-01 4.19E-02 
BI-212 1.04E+OO 4.34E-01 2.94E-01 
TL-20B 7.45E-01 1. 54E- 01 6.71E-02 

U-235 Not Detected --------- 2.39E-01 
TH-231 Not Detected --------- 2.39E+00 
PA-231 Not Detected --------- 4.01E+00 
TH-227 Not Detected --------- 3.76E-01 
RA-223 Not Detected --------- 2.S4E-01 
RN-219 Not Detected --------- 3.88E-01 
PB-211 Not Detected --------- 8.84E-01 
TL-207 Not Detected --------- 1.36E+01 

AM-241 Not Detected --------- S.02E-01 ~~~ PU-239 Not Detected .. _------- 4.72E+02 '!A' 
NP-237 5.8Hi 83.. '1:.89%3 8'1: 3.01E-Ol" ~ I PA-233 Not Detected --------- 5.81E-02 ,./'1 fl 
TH-229 Not Detected --------- 2.76E-01 

Note: Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 80209510 

Nuclide 
Name 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-.SB 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
KR-SS 
MN-;i2 
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-1S2 
TA-1B3 
TC-99m 
TL-201 
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 

4.00E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.33E+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.lSE-02 

2.0SE+OO 

MDA 
(pCi/gram 

4.23E-02 
3.71E-02 
7.36E-02 
2.67E-01 
1. 03E+00 
2.06E-01 
3.11E-02 
S.74E-02 
2.S6E-01 
3.44E-02 
3.11E-02 
3.40E-02 
3.4SE-02 
2.60E-01 
S.06E-02 
2.17E-02 
9.31E-02 
1.9SE-01 
1.S8E-01 
6.84E-02 
1.14E-01 
3.37E-02 
3.88E-02 
2.81E-02 
4.05E-01 
B.79E+00 
4.l1E-02 
3.63E-02 
S.76E-01 
4.21E-02 
1.46E+OO 
3.37E-Ol 
2.47E-01 
1. 33E- 01 
1.40E-01 
2.92E-02 
2.95E-01 
9.B2E-02 
3.llE-02 
B.46E-02 
3.96E-02 
1.SSE-Ol 
6.B6E-Ol 
4.S6E+02 
4.04E-01 
4.39E-01 
2.B1E-02 
1.06E-Ol 
S.B4E-02 



* 
* 
* 

Sandia National Laboratories 
Radiation Prot~ction Sample Diagnostics Program [906 Labora:o~l 

10-09-99 4:59:07 AM 

.. .. .. 
*~*********+***********T****************************** *****************TT 

: Analyzed by: ?-! 0/ f /., J' Reviewed by: A-zr:v11 I;) I '? /~~., : 
****************** ***+*************************~~j*~*****************~ 
Customer : P.FRESHOUR/D.PERRY (6134/SMO) 
Customer Sample : CY91C-GR-OSO-SS 
Lab Sample ID 90209511 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name -
Elapsed Live/Real Time 

MARINELLI 
707.000 

10-05-99 
10-09-99 
LAB 0 2 

6000 / 

SOLID SAMPLE 
gram 
3:05:00 PM 
3:16:19 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-239 S.92E-Ol 
RA-226 1.92E+00 
PB-214 7.79E-Ol 
BI-214 6.96E-Ol 
PB-210 Not Detected 

TH-232 9.91E-Ol 
RA-229 9.71E-Ol 
AC-229 8.35E-01 
TH-229 1. 03E+00 
RA-224 8.44E-01 
PB-212 8.37E-01 
BI-212 9.04E-01 
TL-20B 8.26E-01 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 i. 18B 91 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
4.62E-Ol 
7.97E-01 
1.35E-01 
9.01E-01 

---------

4.33E-Ol 
2.83E-Ol 
1.94E-Ol 
2.94E-01 
2.82E-01 
1. SOE- 01 
4.3SE-01 
1.73E-01 

---------
------ .. --
---------
---------
--------------_ .. _-
---------
---------

---------
---------
1.70E 81 

_ ... _------
-------- ... 

MDA 
(pCi/gram ) 
-----------

Note: 

S.91E-Ol 
S.S7E-Ol 
4.2SE-02 
4.13E-02 
3.47E+01 

1. 37E- 01 
1.43E-Ol 
7.84E-02 
4.59E-01 
7.S0E-02 
4.00E-02 
3.11E-Ol 
6.42E-02 

2.33E-01 
2.28E+OO 
3.80E+00 
3.S9E-01 
2.43E-Ol 
3.66E-Ol 
8.26E-Ol 
1.27E+Ol 

4.73E-Ol tP~~~ 
4.42E+02 ~ 4 lifT 
2.91E-0lP. 00 9 
S.44E-02 { 
2.49E-Ol 

Ra-226 and U-235 gamma peaks 
interfere. Either isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 80209511 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-1l5 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-5B 
CO-60 
CR-5l 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
KR~B5 
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-1B2 
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 

2_63E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. 36E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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_75E-02 

2_69E+OO 

MDA 
(pCi/gram 

3.85E-02 
3.23E-02 
6.89E-02 
2.52E-Ol 
9.91E-Ol 
2.02E-Ol 
2.89E-02 
5.62E-02 
2.44E-Ol 
3_23E-02 
2_99E-02 
3_04E-02 
3_39E-02 
2_36E-01 
4.77E-02 
2.07E-02 
8_94E-02 
L 77E-01 
L47E-01 
6.64E-02 
L06E-01 
3.23E-02 
3.73E-02 
2.65E-02 
3.6SE-Ol 
S.2SE+OO 
4.17E-02 
LS4E-02 
S.40E-Ol 
3.66E-02 
1.S6E+OO 
3.2SE-Ol 
2.43E-Ol 
2.S0E-Ol 
1.33E-Ol 
2.S8E-02 
2_62E-Ol 
9.01E-02 
2_S0E-02 
S.lSE-02 
3.67E-02 
L46E-Ol 
6.S0E-Ol 
S.lSE+02 
3.93E-Ol 
4.3SE-Ol 
2.S4E-02 
9.91E-02 
S_61E-02 



******************************************************************T*WTrYT 
* Sandia National Laboratories .. 
* Radiation Protection Sample Diagnostics Program [806 Laborato=yl .. 
* 10-09-98 6:44:12 AM .. 
************************************************************************* 

* 9:. 1/ ~/) (/£" •• * Analyzed by: I() 9 rt Reviewed by: /.::. ~ 7 ~ • 
****************** ****** ************************ ********************* 
Customer : P.FRESHOUR/D.PERRY (6134/SMO) 
Customer Sample ID CY81C-GR-051-SS 
Lab Sample ID 80209512 

Samnle Description 
Sample Quantity 
Samnle Date/Time 
AcqUire Start Date/Time 
Detector Name . 
Elapsed Live/Real Time 

MARINELLI 
742.000 

10-05-98 
10-09-98 
LAB02 

6000 / 

SOLID SAMPLE 
gram 
3:10:00 PM 
5:01:23 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

--_ ..... -- ----------- ---------- -----------
U-238 1. 04E+00 4.95E-Ol 5.71E-Ol 
RA-226 Not Detected ------- .. - 5.57E-Ol 
PB-214 7.75E-Ol 1. 30E- 01 4.17E-02 
BI-214 7.09E-01 1.42E-01 4.30E-02 
PB-210 Not Detected --------- 3.37E+Ol 

TH-232 8.91E-01 4.34E-01 1.41E-0l 
RA-.228 8.83E-01 2.05E-0l 1.39E-01 
AC-228 8.96E-01 1. 88E-01 7.59E-02 
TH-228 9.23E-01 2.78E-01 4.58E-01 
RA-224 8.44E-Ol 3.24E-Ol 6.26E·02 
PB-212 7.89E-01 1.37E-Ol 3.79E-02 
B1-212 7.73E-Ol 4.25E-Ol 2.B7E-01 
TL-208 7.09E-01 1.57E-Ol 6.14E-02 

U-235 7.16E-02 7.80E-02 1.28E-01 
TH-231 Not Detected --------- 2.20E+OO 
PA-231 Not Detected --------- 3.69E+OO 
TH-227 Not Detected --------- 3.39E-Ol 
RA-223 Not Detected --------- 2.35E-01 
RN-219 Not Detected --------- 3.48E-01 
PB-211 Not Detected --------- B.06E-Ol 
TL-207 Not Detected --------- 1.27E+Ol 

AM-241 Not Detected --------- 4.S3E-01 
PU-239 Not Detected --------- 4.23E+02 
NP-237 Not Detected --------- 2.99E-01 
PA-233 Not Detected ---_ .... _--- 5.30E-02 
TH-229 Not Detected --------- 2.45E-01 



[summary Report] - Sample ID: : 80209512 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

AG-108m Not Detected --------- 3.78E-02 
AG-l10m Not Detected --------- 3.14E-02 
BA-133 Not Detected --------- 6.70E-02 17 -IJ 
BE-7 Not Detected --------- 2.45E-Ol f. J!~ 
CD - 1 09 ----...;:~. 9;;2;;';E:;""', 9~S;-----=7jt-.~9r.:;'::::H8H:::---- 1 . 02E+ 0 0 ;Vv C ~ / 
CD-115 Not Detected --------- 1.94E-Ol Iv/,,;I 
CE-139 Not Detected --------- 2.88E-02 
CE-141 Not Detected --------- 5.48E-02 
CE-144 Not Detected --------- 2.31E-Ol 
CO-56 Not Detected --------- 3.22E-02 
CO-57 Not Detected --------- 2.91E-02 
CO-58 Not Detected --------- 2.92E-02 
eO-60 Not Detected --------- 2.83E-02 
eR-Sl Not Detected --------- 2.37E-Ol 
eS-134 Not Detected --------- 4.63E-02 
eS-137 3.06E-02 3.17E-02 1.99E-02 
EU-1S2 Not Detected --------- 8.70E-02 
EU-1S4 Not Detected --------- 1.75E-01 
EU-1SS Not Detected --------- 1.43E-Ol 
FE-59 Not Detected --------- 6.47E-02 
GD-1S3 Not Detected --------- 1.03E-Ol 
HG-203 Not Detected --------- 3.09E-02 
I-131 Not Detected --------- 3.50E-02 
IR-192 Not Detected --------- 2.60E-02 
K-40 1.26E+01 2.00E+OO 3.49E-Ol 
KR-85 Not Detected --------- 7.78E+OO 
MN-S2 Not Detected --------- 4.2SE-02 
MN-S4 Not Detected --------- 1.6SE-02 
MO-99 Not Detected --------- 5.37E-Ol 
NA-22 Not Detected --------- 3.87E-02 
NA-24 Not Detected --------- 1.71E+OO 
NB-9S Not Detected --------- 3.12E-Ol 
ND-147 Not Detected --------- 2.37E-Ol 
NI-57 Not Detected --------- 1.33E-Ol 
NP-239 Not Detected --------- 1.27E-Ol 
RU-103 Not Detected --------- 2.85E-02 
RU-106 Not Detected --------- 2.52E-Ol 
SB-122 Not Detected --------- 8.69E-02 
SB-124 Not Detected --------- 2.80E-02 
SB-12S Not Detected --------- 7.53E-02 
SN-113 Not Detected --------- 3.59E-02 
TA-182 Not Detected --------- 1.43E-01 
TA-183 -Not Detected --------- 6.31E-Ol 
TC-99m Not Detected --------- 6.13E+02 
TL-201 Not Detected --------- 3.94E-Ol 
XE-133 Not Detected --------- 4.28E-Ol 
Y-88 Not Detected --------- 2.40E-02 
ZN-65 Not Detected --------- 9.78E-02 
ZR-95 Not Detected --------- 5.29E-02 



... 

... 

... 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Labo~atoryl 

10-09-98 8:29:15 AM 
************************************************************T***********. ... r tL " Analyzed by: " '7 f r Reviewed by' 
*T*************** * .*.fT ** ********************* 
Customer : P.FRESHOUR/D.PERRY (6134 
Customer Sample D : CYSIC-GR-052-SS 
Lab Sample ID 80209513 

Sample Description 
Samnle Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name . 
Elapsed Live/Real Time 

MARINELLI 
637.000 

10-05-98 
10-09-98 
LAB 0 2 

6000 / 

SOLID SAMPLE 
gram 
3:15:00 PM 
6:46:30 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram ) Error (pCi/gram 

------- ----------- ---------- -----------
U-238 7.S9E-Ol 4.93E-Ol 6.12E-Ol 
RA-226 1. 53E+00 S.43E-Ol 5.83E-Ol 
PB-214 S.12E-Ol 1.5SE-Ol 4.77E-02 
BI·214 7.03E-Ol 1.30E-Ol 4.26E-02 
PB-210 Not Detected --------- 3.69E+Ol 

TH-232 S.79E-Ol 4.30E-Ol 1.44E-Ol 
RA-228 S.46E-Ol 2.97E-Ol 1.44E-Ol 
AC-228 Not Detected --------- 7.99E-02 
TH-228 9.49E-Ol 2.S2E-Ol 5.1SE-Ol 
RA-224 9.64E-Ol 3.0SE-Ol 7.90E-02 
PB-212 8.37E-Ol 1.51E-Ol 4.0SE-02 
BI-212 Not Detected --------- 3.2SE-Ol 
TL-208 7.44E-Ol 1.3SE-Ol 7.05E-02 

U-235 Not Detected --------- 2.S2E-Ol 
TH-231 Not Detected --------- 2.53E+OO 
PA-231 Not Detected --------- 4.14E+OO 
TH-227 Not Detected --------- 3.79E-Ol 
RA-223 Not Detected --------- 2.6SE-Ol 
RN-219 Not Detected --------- 3.93E-Ol 
PB-211 Not Detected --------- S.S4E-Ol 
TL-207 Not Detected -- ... _----- 1.29E+Ol 

AM-241 Not Detected --------- 4.9SE-Ol 
PU-239 Not Detected --------- 4.7SE+02 
NP-237 Not Detected --------- 2.9SE-Ol 
PA-233 Not Detected --------- S.90E-02 
TH-229 Not Detected --------- 2.63E-Ol 

Note: Ra-2.2.6 and U-~35 gamma peaks 
interfere. Either Isotope 
may be over-estimated. 



[Summary Report] - Sample ID: : 80209513 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-5l 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-13l 
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-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.58E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.35E+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 
~ot Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

3.82E-02 

2.07E+00 

MDA 
(pCi/gram 

4.36E-02 
3.68E-02 
7.31E-02 
2.71E-01 
1. 01E+00 
2.21E-Ol 
3.09E-02 
6.10E-02 
2.54E-01 
3.65E-02 
3.27E-02 
3.36E-02 
3.81E-02 
2.57E-01 
5.01E-02 
2.23E-02 
9.78E-02 
2.00E-01 
1.56E-01 
6.91E-02 
1.11E- 01 
3.47E-02 
4.00E-02 
2.79E-02 
4.00E-01 
8.91E+00 
4.38E-02 
3.69E-02 
6.07E-01 
4.15E-02 
1. 81E+00 
3.53E-01 
2.57E-01 
1.43E-01 
1.39E-01 
3.05E-02 
2.88E-01 
6.56E-02 
3.07E-02 
8.37E-02 
3.92E-02 
1.61E-01 
7.04E-01 
8.31E+02 
4.40E-01 
4.74E-01 
2.74E-02 
1.07E-01 
6.12E-02 



... 

... 

... 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Labo~ato~J 

10-09-98 10:14:09 AM 
****************************************************** **************~*~*y ,. 7-: t J " ,. Analyzed by: () f i! J' Reviewed by: • 
****************** ••• *{* ********************************************* 
Customer : P.FRESHOUR/D.PERRY (6134/SMO) 
Customer Sample ID CY81C-GR-053-SS 
Lab Sample ID 90209514 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name . 
Elapsed Live/Real Time 

MARINELLI 
741. 000 

10-05-98 
10-09-98 
LAB 0 2 

6000 / 

SOLID SAMPLE 
gram 
3:25:00 PM 
9:31:23 AM 

6002 seconds 

Conunents: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- -----_ ... --- -----------
U-238 7.27E-01 4.31E-01 5.99E-01 
RA·226 Not Detected --------- 4.98E-01 
PB-214 7.57E-01 1.41E-01 4.37E-02 
BI-214 6.96E-Ol 1.42E-01 4.0BE-02 
PB-210 Not Detected --------- 3.47E+01 

TH-232 B.12E-Ol 4.1BE-Ol 1.30E-Ol 
RA-229 B.22E-01 2.04E-Ol 1.30E-Ol 
AC-229 9.40E-Ol 2.2BE-Ol 7.56E-02 
TH-229 B.43E-Ol 2.53E-Ol 4.73E-Ol 
RA-224 B.59E-01 2.77E-01 7.21E-02 
PB-212 Not Detected -- .. _----- 3.9BE-02 
BI-212 B.9BE-Ol 5.03E-Ol 2.8BE-Ol 
TL-209 9.24E-Ol 1. 59E- 01 6.47E-02 

U-235 B.B6E-02 1.40E-02 9.l0E-02 
TH-231 Not Detected ------ .. -- 2.24E+OO 
PA-231 Not Detected --------- 3.72E+OO 
TH-227 Not Detected --_._---- 3.56E-Ol 
RA-223 Not Detected --------- 2.43E-Ol 
RN-2l9 Not Detected --- .. _---- 3.72E-Ol 
PB-211 Not Detected --------- B.33E-Ol 
TL-207 Not Detected ------ ... -- 1.2SE+Ol 

AM-241 Not Detected --------- 4.73E-Ol 
PU-239 Not Detected --------- 4.43E+02 
NP-237 Not Detected --------- 2.93E-Ol 
PA-233 Not Detected --------- S.S6E-02 
TH-229 Not Detected --------- 2.4SE-Ol 



[summary Report] - Sample ID: : S0209S14 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

AG-10Bm Not Detected --------- 3.S6E-02 
AG-110m Not Detected --------- 3.2SE-02 
BA-l33 Not Detected --------- 6.62E-02 1O--~ 
BE-7 Not Detected --------- 2.42E-01..;T/.v(Ld-l4! 
CD-109'--------~:h.~7~:~:~1~9~9----~5~.~~~9E~9~1~-------9.99E-01! 'r ! I .r 
CD-llS Not Detected --------- 2.0SE-Ol _ r;' f 
CE-139 Not Detected --------- 2.94E-02 
CE-14l Not Detected --------- S.46E-02 
CE-l44 Not Detected --------- 2.37E-Ol 
CO-56 Not Detected --------- 3.22E-02 
CO-57 Not Detected --------- 3.02E-02 
CO-SB Not Detected --------- 2.9BE-02 
CO-60 Not Detected --------- 3.62E-02 
CR-Sl Not Detected --------- 2.40E-01 
CS-l34 Not Detected --------- 4.6SE-02 
CS-l37 3.76E-02 1.94E-02 l.B3E-02 
EU-lS2 Not Detected --------- 9.03E-02 
EU-lS4 Not Detected --------- l.7SE-Ol 
EU-1SS Not Detected --------- l.49E-Ol 
FE-59 Not Detected --------- 6.63E-02 
GD-1S3 Not Detected --------- l.04E-Ol 
HG-203 Not Detected --------- 3.16E-02 
I-l3l Not Detected --------- 3_69E-02 
IR-l92 Not Detected --------- 2_66E-02 
K-40 1.44E+01 3.0lE+00 3.S1E-01 
KR-BS Not Detected --------- 7.9SE+OO 
MN-S2 Not Detected --------- 4.12E-02 
MN-S4 Not Detected --------- 3.2BE-02 
MO-99 Not Detected --------- S_3SE-01 
NA-22 Not Detected --------- 3.SSE-02 
NA-24 Not Detected --------- 1.9SE+OO 
NB-9S Not Detected --------- 3.36E-01 
ND-l47 Not Detected --------- 2.3SE-01 
NI·S7 Not Detected --------- 2.S0E-01 
NP-239 Not Detected --------- 1.34E-01 
RU-103 Not Detected --------- 2.S4E-02 
RU-l06 Not Detected --------- 2.S7E-01 
SB-122 Not Detected --------- 9.S0E-02 
SB-124 Not Detected --------- 2.S3E-02 
SB-12S Not Detected --------- 7.SSE-02 
SN-113 Not Detected --------- 3.71E-02 
TA-lS2 Not Detected --------- 1.47E-01 
TA-lS3 ~ot Detected --------- 6.67E-01 
TC-99m Not Detected --------- B.S6E+02 
TL-20l Not Detected --------- 4.1SE-01 
XE-l33 Not Detected --------- 4.SSE-01 
Y-BB Not Detected --------- 2.3BE-02 
ZN-6S Not Detected --------- 1.01E-01 
ZR-9S Not Detected --------- S.34E-02 



***+************************************************** **********~*TTT.T'~ 
,. Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laborato~j * 
* 10-09-98 11:59:05 AM * 
**T****************************************************************** •••• 

: Analyzed by: p. j"i7 /f /fJ-' Reviewed by.~/) /.::> h /q is' : 
******************* ****************************;:J*~~~************.**** 
Customer : P.FRESHOUR/D.PERRY (6134/SMO) 
Customer Sample I : CY81C-GR-OS4-SS 
Lab Sample ID 8020951S 

Sample Description 
Sample Quantity 
Samole Date/Time 
AcqUire Start Date/Time 
Detector Name . 
Elapsed Live/Real Time 

MARINELLI 
798.000 

10-05-98 
10-09-98 
LAB 0 2 

6000 / 

SOLID SAMPLE 
gram 
3:30:00 PM 

10:16:17 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram ) 

------- -----------
U-238 6.39E-01 
RA-226 1.72E+00 
PB-214 7.13E-01 
BI-214 5.92E-01 
PB-210 Not Detected 

TH-232 7.05E-Ol 
RA-228 7.38E-Ol 
AC-22S 7.25E-Ol 
TH-228 7.03E-01 
RA-224 7.64E-Ol 
PB-212 6.9SE-01 
BI-212 7.71E-Ol 
TL-208 6.53E-Ol 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma 
Error 

----------
S.4SE-01 
4.S1E-01 
1.1SE- 01 
1.1lE-01 

---------
3.42E-01 
2.00E-01 
1. 60E-01 
2.1SE-01 
2.4SE-01 
1.24E-Ol 
3.01E-01 
5.46E-01 

------- ... -
--- .. -----
---------
---------
---------
--------------- .. _ .. 
---------
-------_ .. 
---------
---------
---------
---------

MDA 
(pCi/gram ) 
-----------
5.27E-01 
4.54E-01 
3.92E-02 
3.32E-02 
3.11E+01 

1.21E-01 
1.26E-01 
6.S2E-02 
4.14E-01 
5.25E-02 
3.42E-02 
2.81E-01 
5.79E-02 

2.01E-01 
1.97E+OO 
3.36E+OO 
3.0SE-01 
2.21E-01 
3.32E-01 
7.39E-01 
1.09E+Ol 

4.29E-Ol 

Note: 

3.9SE+02 
3.4SE-0l 
4.95E-02 
2.19E-Ol 

Ra-226 and U-235 gamma peaKs 
interfere. Either isotope 
may be over-estimated. 



[summary Report) - Sample ID: : S0209515 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

AG-108m Not Detected --------- 3.37E-02 
AG-llOm Not Detected --------- 3.03E-02 
BA-133 Not Detected --------- 6.24E-02 ~ ~ .;7 
BE-7 Not Detected --------- 2.2SE-Ol V~~~f 
CD- 109 -----:::-: ..... i..=17::::,.,.,-&e-e-s---!S5-:--. ~~8:H:Her3::----- 8. 60 E - 01 I, • ? I! 
CD-115 Not Detected --------- 1.86E-Ol /e 7 r! 
CE-139 Not Detected --------- 2.70E-02 
CE-141 Not Detected --------- 4.92E-02 
CE-144 Not Detected --------- 2_18E-Ol 
CO-56 Not Detected --------- 2.95E-02 
CO-57 Not Detected --------- 2.72E-02 
CO-58 Not Detected --------- 2.78E-02 
CO-60 Not Detected --------- 2.79E-02 
CR-51 Not Detected --------- 2.18E-Ol 
CS-134 Not Detected --------- 4.14E-02 
CS-137 3_94E-02 2.91E-02 1.82E-02 
EU-152 Not Detected --------- S.13E-02 
EU-154 Not Detected --------- 1.55E-Ol 
EU-155 Not Detected --------- 1.30E-Ol 
FE-59 Not Detected --------- 6.13E-02 
GD-153 Not Detected --------- 9.24E-02 
HG-203 Not Detected --------- 2.91E-02 
I-131 Not Detected --------- 3.51E-02 
IR-192 Not Detected --------- 2.40E-02 
K-40 1.13E+Ol 1.73E+OO 3.2SE-Ol 
KR-85 Not Detected --------- 7.11E+OO 
MN-52 Not Detected --------- 4.1SE-02 
MN-54 Not Detected --------- 2.97E-02 
MO-99 Not Detected --------- 5.30E-Ol 
NA-22 Not Detected --------- 3.37E-02 
NA-24 Not Detected --------- 1.83E+OO 
NB-95 Not Detected --------- 2.94E-Ol 
ND-147 Not Detected --------- 2.17E-Ol 
NI-57 Not Detected --------- 2.45E-Ol 
NP-239 Not Detected --------- 1.18E-Ol 
RU-103 Not Detected --------- 2.50E-02 
RU-106 Not Detected --------- 2.55E-Ol 
SB-122 Not Detected --------- S.6SE-02 
SB-124 Not Detected --------- 2.S8E-02 
SB-125 Not Detected --------- 6.69E-02 
SN-113 Not Detected --------- 3.27E-02 
TA-182 Not Detected --------- 1.32E-Ol 
TA-183 Not Detected --------- 6.1SE-Ol 
TC-99m Not Detected --------- 9.69E+02 
TL-201 Not Detected --------- 3.8SE-Ol 
XE-133 Not Detected --------- 4.24E-Ol 
Y-88 Not Detected --------- 2.23E-02 
ZN-65 Not Detected --------- 8.88E-02 
ZR-95 Not Detected --------- 4.93E-02 



1r 

1r 

1r 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program (806 Labora~c::"Yl 

10-09-98 12:51:44 PM 

* 
* 

****************************************************** ******************~ 

: Analyzed by: 9: If) J, (f' Y Reviewed by: IttllV) (.:::>!~ I~ 'E' : 
***************** ******;:~**********************~~*;~****************** 
Customer : P.FRESHOUR/D.PERRY (6134/SMO) 
Customer Sample ID LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 80209516 

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 
10-09-98 12:39:50 PM 
LAB02 

600 / 605 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/Each ) Error (pCi/Each 

---- ... _- ----------- ---------- -----------
U-238 Not Detected --------- 4.48E+03 
RA-226 Not Detected --------- 6.12E+03 
PB-214 Not Detected --------- 7.16E+02 
BI-214 Not Detected --------- 6.33E+02 
PB-210 Not Detected --------- 2.63E+OS 

TH-232 Not Detected --------- 2.26E+03 
RA-228 Not Detected --- ... ----- 2.61E+03 
AC-228 Not Detected --------- 1.50E+03 
TH·228 Not Detected --------- 1.21E+05 
RA-224 Not Detected --_ .. ----- 3.66E+03 
PB-212 Not Detected --------- 8.78E+03 
BI-212 Not Detected ... _- .. ----- 7.73E+04 
TL-208 Not Detected --------- 1.65E+04 

U-235 Not Detected --------- 1. 73E+03 
TH-231 Not Detected - ... _------ 2.06E+04 
PA-231 Not Detected --------- 3.S0E+04 
TH-227 Not Detected --------- 2.49E+03 
RA·223 Not Detected --------- 1.OOE+26 
RN-219 Not Detected --------- S.82E+03 
PB-211 Not Detected --------- 1.30E+04 
TL-207 Not Detected - .. _------ 2.19E+OS 

AM-241 8.15E+04 1.46E+04 3.20E+03 
PU-239 Not Detected --------- 3.11E+06 
NP-237 Not Detected --- ... ----- 2.34E+03 
PA-233 Not Detected --------- 6.1SE+02 
TH-229 Not Detected --------- 1.7SE+03 



[Summary Report] - Sample ID: : S0209516 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-SB 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-lss 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
KR-SS 
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-1B2 
TA-1S3 
TC-99m 
TL-201 
XE-133 
Y-SB 
ZN-6S 
ZR-9S 

Activity 
(pCi/Each ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Dete.cted 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.93E+04 
Not Detected 
Not Detected 

7.21E+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 

1.47E+04 

1.12E+04 

MDA 
{pCi/Each 

3.26E+02 
S.19E+06 
7.42E+02 
B.19E+19 
s.B7E+OS 
1.OOE+26 
4.9SE+OB 
1. OOE+26 
2.0SE+06 
7.S2E+13 
3.SBE+OS 
6.S0E+14 
4.32E+02 
1. OOE+26 
4.l1E+03 
2.76E+02 
9.9SE+02 
2.73E+03 
3.34E+03 
3.24E+22 
2.9SE+06 
1. 60E+2l 
1.OOE+26 
1.91E+14 
1.62E+03 
1.19E+OS 
1. OOE+26 
2.16E+OS 
1.OOE+26 
1.77E+03 
1.OOE+26 
1.OOE+26 
1.00E+26 
1.00E+26 
9.2SE+02 
1.OOE+26 
6.S3E+OS 
1.00E+26 
B.95E+16 
S.lOE+03 
1. 6SE+10 
4.43E+IO 
1.OOE+26 
1.OOE+26 
1.OOE+26 
1.OOE+26 
2.22E+IO 
3.16E+06 
2.37E+16 



.. Sandia National Laboratories .. .. Radiation Protection Sample Diagnostics Program 
Quality Assurance Report 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

10-09-98 12:52:24 PM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FeD 
80209516 

1.00 Each 
11-01-90 12:00:00 PM 
10-09-98 12:39:50 PM 

600 seconds 
605 seconds 

Parameter Mean lS Error New Value < LU : SD : UD : BS > 

AM-241 Activity 

CS-137 Activity 

CO-60·Activity 

Flags Key: LU 
SD 
UD 
BS 

Reviewed by: 

= 

= 
= 

8.216E-02 4.219E-03 

7.046E-02 2.021E-03 

7.839E-02 2.204E-03 

Boundary Test 
Sample Driven N-Sigrna Test 
User Driven N-Sigrna Test 
Measurement Bias Test 

8.1S2E-02 < 

7.206E-02 < 

7.926E-02 < 

(Ab = Above , 
(In = Investigate, 
(In = Investigate, 
(In Investigate, 

> 

> 

> 

Be Below'
Ac = Action) 
Ac = Action) 
Ac = Action) 





~ 
::J 
::J 
CD 
X 
W , 
o 



ANNEX3-C 
Level 3 Validation of ott-Site Laboratory Results 
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because of an unusual circumstance. or additional clarification is warranted. 
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Sample No.lFraction No.· This value is located on th~ Chain of Custody in the ER Sample Id field. 

Analysis • C~ valid test methods provided belo\\' or if the result applies t(l an indi\'idual anal~ le \\;thin a test meth(ld. 
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not on the list are needed, contact Tina Sanchez to coordinate adding them 10 lhe list. 

Comments· This is onl~' to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstar.ce. or additional clarification is warranted. 

Test Methods· Anions_CE. EPA6010. EPA6020. EPA7470'1. EPA8015B. EPAS081. EPA8260. EPA8:!60.M~. 
EPA8270. H .... CH_ALK. HACH_l\'O:!. H.KH_N03. ;"IEKC_HE. PCBRISC 

(;,C\·jc\\cO b~ : __ r...;....._I_ ... __ Q_t1\ __ n--W ____ u~tr:: __ __=~:::.IL.-_9L.9.L..._ ________ _ 

I 

I 

-



MEMORANDUM 

DATE: February 2, 1999 

TO: File 

FROM: Tod Monks "1,11/\/ 
SUBJECT: Organic Data Review and Validation 

Site 81-C, ARCOC No. 600789, Case No. 7214.2213 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. -

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods (HE - EPA8330, EPA8260A, and EPA8270). All compounds were 
successfully analyzed. Problems identified with the organics methods listed above 
that resulted in the qualification of data are presented below. 

HE - EPA8330 
1. The equipment blank (CY81 C-GR-002-EB) hold time had expired. The seven day 

sample holding time was exceeded. The extraction holding time was met. All 
non-?etect sample results were qualified "UJ

N 

and th~ estimate,d values werr 1,.-- . f. J 
qualified "Ji" ,t;'r '\' ~/) :--'., '" I ,",C-4V .c...t +-'-<;.. +---<.1< .... h < ~ .....,....-

• I/, '" D'" J" • ",\" ~ If'" ..,Ilr,."..c....~~I"'It-It....,"\ .. -f ,~ - .¥' 1I-v!lo'}~""'z.""'1~ _....(. ..... t..'"'""--
~ . t - ~ 

Data is acceptable. WT. I 'i ~ '.'. I, ••• \' -.I. ~~ 'f'J'--
. -",'-'i) 

VOCs - EPA8260A 

1. Continuing calibration met criteria except for 2-hexanone, tetrachloroethene, and 
1,1, 2,2 tetrachloroethane. The relative percent difference was slightly high. 
Analytes were non-detect in samples. No data were qualified. 

2. Target analytes including methylene chloride, chloroform, and xylenes were 
detected in many VOC blanks. All detected sample results were qualified 
HU". Methylene chloride which is a common laboratory contaminant and 
chloroform were detected in some samples. Xylenes were non-detect in all 
samples. 

3. MS/MSD percent recovery met acceptance criteria except for all analytes except 
1 ,1 dichloroethylene and benzene which were outside the recovery limits for the 
VOC matrix spike. The recoveries were lower than the lower acceptance limits 
and the samples were non-detect. Sample results irom~ffected bateR 
·~230~r were qualified UJ. t.. ""v-

\ - " ~ )/' 



SVOCs - EPA8270 

1. The LCSD RPD for the target analyte pentachlorophenol was above the 
acceptance criteria of 20%. The analyte was non-detect in all samples. 
All associated non-detect results were qualified NUJ

H

• 

Data is acceptable. OC measures appear to be adequate. 

The following sections discuss the data review and validation. 

Holding Times 

The samples were extracted and analyzed within the prescribed holding times except 
as noted above. 

Calibration 

Initial and continuing calibration met acceptance criteria except as noted above. 

Blanks 

No target analytes were detected above the reporting limit in the method blanks. 

Surrogates 

The surrogate data met acceptance limits for site samples. 

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

The MS/MSD met acceptance criteria except where noted above. 

laboratory Control Sample/Laboratory Control Sample Duplicate (lCS/lCSDl Analyses 

The lCS/LCSDs for the site samples met acceptance criteria except where noted 
above. 

Other OC 

No HE target analytes were detected in the equipment blank except for one compound 
(dinitrobenzene) observed at estimated values (N J" coded). The estimated value of 
dinitrobenzene was qualified U. Dinitrobenzene was not detected in any of the sample 
locations. 

The LCS/LCSD met criteria for percent recovery except for the target analyte 
4-Nitrophenol which was above the acceptance criteria level for the LCS. The 
analyte was non-detect in all samples. No data were qualified. 



Data is acceptable. QC measures appear to be adequate. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 





MEMORANDUM 

DATE: February 2, 1999 

TO: File 
--\vV'/ 

FROM: Tad Monks 

SUBJECT: Radiometric Data Review and Validation 
Site 81-C, ARCOC No. 600789, Case No. 7214.2213 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods (gross alpha/beta - EPA900.0). All compounds were successfully analyzed. 
No problems were identified with the data package that result in the qualification of 

data. Data is acceptable and QC measures appear to be adequate. 

The following sections discuss the data review and validation. 

Holding Times 

The samples were analyzed within the prescribed holding times. 

Calibration 

Calibration met acceptance criteria for the method. 

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

The LCS/LCSD met acceptance criteria for the method. 

Blanks 

No target analytes were detected above the reporting limits in the method blank. 

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

The MS/MSD met acceptance criteria for the method. 



Duplicate 

The duplicate error ratio (DER) met acceptance criteria « 1.0) for gross alpha and 
gross beta. 

Other QC 

No data were qualified. Data is acceptable. QC measures appear to be acceptable. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review cif this 
package. 
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DATE: 

TO: 

FROM: 

SUBJECT: 

February 2. '999 

File 

/.\ ,-.rJ 
Tad Monks 

MEMORANDUM 

Inorganic Data Review and Validation 
S;te B1-C, ARCOC No. 6007B9, Case No. 7214.2213 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified 
methods (Metals - EPA6010B and EPA7471I . All compounds were successfull y 
analyzed. Problems which were identified within the data package that result in the 
qualification of data are listed below. 

1. Silver and selenium w ere detected in ac blanks. The detection of silver did not 
result in the qualification of data as the sample results for silver were greater 
than 5X the blank value. In the case of selenium, the blank concentration • 
. 6985 mg/kg was greater than the IDL and the sample concentration was less 
than 5 X the blank concentration. Results were qualified" J ". 

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

Holding Times 

The sample was analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration met acceptance cri teria for all methods. 

Blanks 

..., No target an31ytes were detected above reporting limits in the method blanks except 
. ~ 

i . • , for selenium Idiscussed above). Several analytes (Barium. cad~FA. 6elen4l.un. and 
" . • ', '> .\ ... .J ~~MetettfVl were observed at estimated values li.e., "J " coded) in field blanks . For 

barium, sample results were greater than 5 times the blank concentration. Therefore, 
no data were qualified. f Ofjaami.um, mecc"ry . and sele"iu"i 3ample-nwlt3 aie leS3 

(" "...I . .... . . _ - ,~~~' "-- t-.•. Lf f b ......... ..;.;· /. tv- . i C .J· ~j ... ,.' ~, . " "-
~.J ~ r.". 



than -5 times-t he -bl enk-valae :--AfI-detected-fe sults~ess-than..t~ve-tfmes-the-b Ian Ie---
cQf.lQentration are-estimated...ll;f!7-- ~---

--'- ! • - -•• 
.. , 1 - , , 

ICP Interference Check Sample IICS} Analysis 

The ICS met OC acceptance limits. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LeS/LCSel Analyses 

The LCS/LCSD met acceptance criteria. 

Matrix Spike/Matrix Spike Duplicate IMSIMSO) Analyses 

The MS/MSD met acceptance criteria . 

Other ac 

Data is acceptable. ac measures appear to be adequate. 
No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 

• 

• 

• 



lnorg.anie Mel.:ais 

Samrlc:s: 
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Radiochemisuy t? ,k..... 
Cr.rr 41(t,..... ... 

Samples : 000 or 
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l\io!thod: NumbcT ~uix: _ Prep: 

R.3dlochem "'" PB Fidd F<Jd LCS MS · S.",," .... '" l$.'Tna- S. .... ' ... .,. IS"Tnc:c .... ...,. 
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rP , 
• • 

If ;PIX" ·COC 1'0",,') 

• ., ....... rt." .. _ 

Dapl. NoMa11 t 

ProjecllTask 

IntelMI18b 
Balch No. SARNo/RNo . 

ANALYSIS REQUEST AND CHAIN OF CUSTODY Plga 1 of 4 
Press F1 for kls/roc:l1on..t foreech field. ARlCQC- LI _6:.:0..:.0.:.;78:.;9'--...11 

Contract 

Bm to: Proleet Name: SiC YCM SAMPLING lib ~.on~:;";:~:":u'.~E~d~I.~K~.~n"' . SMO 
Rlcord Conter Cod .. : ERfOU1333/0AT l'b Supp/lllr 

lO<J~ooII R,r, No: ~~::~~~~S~"~O~C~"";bi'V~P~h~on~.~, rr~~1 ~lfl~~~~iP~.O~·~'~'~'~"iO~O~~~~~;~,!-@~j 
V.IUU. 
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Tum 

Original To Accompany Sample" 
laboralory Copy ('NhIle) 

OateITme 
Coll.et~ 

1l1t Copy To Accompany Sample., 
Rerurn 10 SMO (Blue) 

P,uu-
T"VP- Volume Y.t~. 

(gIYes ONo 
Raw datil package ri!3Yes ONo 

2nd Copy SMO Suspense Copy 
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31d Copy Field Copy (Pink) 
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4 .• . ta Quality Evaluation Continuation • ~"UR.dOC 

Summarize Ihe findings In Ihe table below. list only samptes/fractlons for which deficiencies have been noted. 

Samplel 

Fracllon No. AnalysIs Qualifiers Comments 

9809878·63 8330 H NARRATIVE FAILS TO ADDRESS MISSED HOLDING TIME 

9809878-63 8330 NARRATIVE INCORRECTLY STATES NITROBENZENE WAS OUTSIDE RECOVERY LIMITS FOR AQUEOUS 

LCSD 

MS/MSD 8270 SVOC NARRATIVE INCORRECTLY 5T ATES 4·NITROPHENOl RPD OUTSIDE QC LIMITS 

MS/MSO 8260 NARRATIVE DOES NOT ADDRESS 1,1-DICHLOROETHYLENE & BENZENE 

Were deficiencies noled. ~CS) © No 

Based on the review, this dala package Is complete. ©yes @::~ 
U no, provide: nonconformance report or correction request number 1448 and dale correction request was submilled -'.1"1.,,9,,.9"'8'--__ 

Reviewed by: ~l~.N",",~.,--,P-<o...."QUQ..<y:...,"",""'..lC,--,i.>-J""_' __ Dale: 11-3-98 Closed by: i=, ~ f\~ .. CJ·a.= Dale: J~-8·'lo 



FRESI IUUR.doc 
QaOQa7a..fi3 

SVOC NARRATIVE INCORRECTLY STATES MSIMSO RPO FOR ~. 
NITROPHENOL OUTSIDE ac LIMITS 

VOC NARRATIVE DOES NOT ADDRESS ALLANALVTES OUTSIDE 
RECOVERY LIMITS IN MSIMSD 

• • • 



3.0 ala Qualltv Evaluation • F~UR.dOC 

item Ve. N. If no, Sample 10 NO.lFracUon(s) and Analysis 

3.1)Reportlng units appropriate for the malrtx and meet contract specified or 
project-specific reqUirements? lnorganlcs and metals reported as ppm 

X 

{mgfliler or mg/Kg}, Units conslslent between ac samples and sample 
data. 

3.2)Ouantilalion limit mt!!1 for all samples? X 

3.3)ACCuracy X 4·NITROPHENOL OUTSIDE RECOVERY LIMITS FOR SVOC LCSflCO 
oj laboratory control sample accuracy reported and met for all 

samples? 

bj Surrogate dati reported and mel for aU organic: samples analyzed by X 
a gas chromatography technique? 

oj If requested, matrix spike recovery data reported and met . X 1,l·DICHlOROETHYlENE, BENZENE & CHLOROBENZENE OUTSIDE 

RECOVERY LIMITS FOR VOA MSIMSD 

3.4)Preeislon X RPD FOR PENTACHLOROPHENOL FOR SVOC lCSIlCD (AQUEOUS) 

.) Laboratory control sample precision repOr1ed and met for all OUTSIDE ACCEPTANCE RANGE 

samples? For rad analysis, sample duplicate precision reported and 

met. 

bj If requested, matrix spike duplicate RPD data repor1ed and mel X 

3.S)Blank dala X METHYLENE CHLORIDE, CHLOROFORM & XYLENES DETECTED IN MANY 

.j Method or reagenl blank data repor1ed and met for all samples? VOC METHOD BLANKS 

bj Sampling blank (e.g., field, trip, and equipment) dala repor1.d and X m"OINITROBENZENE DETECTED IN EXPLOSIVES EOUIPMENT BLANK 

mel? EXTRACTION HOLD TIME MISSED FOR EXPLOSIVES EQUIPMENT BLANK 

3.6)Contractual qualifiers provided: • J', estimated quantity; "S""analyte found X 

In method blank; ·U"· analyte undetected (resulls are below the MOL or . 
k (rad»; "H' ,anatysis done beyond the holding lime. 

3. 7)Narralive included, correct, and complele? EXPLOSIVES NARRATIVE INCORRECTLY STATES NITROBENZENE WAS 

OUTSIDE RECOVERY LIMITS FOR AQUEOUS LCSO 

NARRATiVe FAilS TO ADonESs MisseD "'OLD TIME r on SAMPLEr 
-



Contract Verification Review (CVRJ 

Project Leader -'..F"R"E"S::.H:::O"U"R-'--_____ _ Project Name ale VCM SAMPLING Case No. 7214 .2213 

AR/COC No. _6"'0"'0"'78"'9'--___ __ _ Analytical Lab ~G:=E:.L ____ _________ _ SDG No. 9809878/8SL07 

In the tables below, marl< any information that is missing or incorrect end give an explanation. 

1.0 Analysis Request and Chain of Custody Record and LOll-In Information 
line Com lele? Resolved? 
No. Item Yes No If no exolaln Yes No 
1.1 All items on cae comolele - dala enlN clerk Inillaled and dated X 
1.2 Container type 5 correct for analyses reQuested X 
1.3 Sarnole volume adeauate ror # and tvoes of analyses reauested X 
1.4 Preservative correct for analyses re uested X 
1.5 Custody records continuous and complete X SAMPLE RECEIPT DATE SIGNED BY LAB X 

PERSONNEL DIFFERENT THAN SAMPLE 
CHECKLIST DATE 

1.6 Lab sample number(s I /)vlded X 
1.1 Dale samoles received X 
1.8 Condilion u on recei Iln(armalian provided X 

2.0 Analytical Laboratory Report 
LIne Com lele7 Resolved? 
No. /lem Yes No If no exolsln Yes No 

2.1 Dala reviewed Signature X 
2.2 Method reference number :5) complete and correct X 
2.3 OC analysis and acceotance limits provided (MS LCS LCD) X 
2.4 Matrix spike/matrix spike duplicate dala provided if reQuestedl X 
2.5 Detection lImlls provided' pal and MOL or lOll X 
2.6 ac balch numbers provided X 
2.7 Dllullon Factors provided X 
2.8 oala reported uslno correct 51Q . flQ. (2 for ora.' 3 for Inora.) X 
2.9 Rod analysis uncertainly provided (2 sl rna error) X 
2.10 Narrative provided X 
2.11 TAT mel X 
2.12 Hold limes mel X HOLD TIMe!~CEEDED ~OR EXPLOSIVE SAMPLE X 

#9809878-63 042418·003 

2.13 Were contractual Qualifiers provided X 
2.14 All reauested result data provided X 

• • • 



• 

• 

s;", gl? 
AIVCOC, 60?7:?51 

Samplcl 
fraction No. 

C'18 / (.(;,~.a?1 
-[fJ 

SAMJ'l,Ii: FINDINGS SIIMMAAY 

DV 
Qualifiers Commeo ts 

J .. 

" 

" •• . 
, ( 

. , I I 

Sa.,. NoAr.diaD No. · This value is located on the Chaio ofCIISlOdy in the ER Sample Id field. 

A .. .,. •• • U. valid \c:sI. methods prOYidcd below or ifche ruuh applic3 to an individual anlJyte within alCsl method, 
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DV Qaalm.n - The miry .. ill be taken mxn the list ohaJid qualirttn: and usociatcd. ~menlJ. If other qualifiers 
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DATA VALIDATION SUMMARY: 

SITE/VROIECT: ){ I C CAS[" 12.! y, If tal 
ARcoC" ";; 'Q?~ 

If OF SAMPLES: 23 MA1RIX ' ~1 1 
lABSA~II'·LEIDs : Cr8{,...c,..a -021 ¢bU,d - Q?I 

L .... OORATORV: 
L'OOAATORI' REI'ORT o:Jii(9)t< I 
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ANALYSIS/ VOC 
QCELEMENT 

I. IIOLUING TIM ESt / PRESER VA nON 

2. CALIBRATIONS ~ 
3. METHOD ULANKS 5 
4. MS/MSD 

i/' 

,. LABORATORY / CONTROL SAfl.II'I .(S 

6, REPLICATES 
,. 

7. SURROOATES / 

•• INTERNAL STUS v 
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10. ICP INTERFERENCE .):, :;;:~: !i.: ~. 
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• • DATA VALIDATION SUMMAlty: 

SII"ElI'IlOJE(I , __ ~8:":,/";C",,,,,-_ CASU, 12 ('/ (I </3 
A"coe., ~ 
LI\UORATORY :' ~Z =. 
LA"OItATOR" REI'ORT" rW91i'il 

'OFS"r.,II'LES: 2.. M"'IRIX '~ 
LI\8SA~IPLEID5; crr!f/L - C/l -COiE.LJ 

CYMf -G IC -0611 CJj 

ANALYSIS! 
VOC SVOC 

PEST! IIPLC CV AA 
ICP!AES GFAAI CN RAD 
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CONTROL SAt.II'I .ES / 

6. REPLICA rES 
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•• INTERNAL STDS / 
9 Tel COf-WOUND 

IDENTIFICATION 
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CHECK SAMPLE 

II. ICP SERIAL 
DILUTION 
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TRACEH. 
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Sile: : 31C 
ARlCOC: 600788 
Case: 72IUH8 
Laboratol)': GEL 
SDG: 9809831 

See the anached Data Assessment Sunmwy Fonns for supponin,e documentation on (he data fC\iewand 
validation. 

Summan' 

AJI samples "cre prepared and analrzed "ith accepted procedures and speciOed nlcthods (~5S 
alphalb:ta EPA 900.0), All components \\"Cre successfull~' analyzed. 

No problems were identified with the data packag:e that result in the qualification of data. 

Bnlding, Times 

The samples were analyzed wilhin tlle prescnDed boldin~ times. 

Calihration 

catibrntion mel acceplaJ1ce criteria. 

Labor.ton' Control Samulc AIlah'seli 

11le LCS met acceptance crltcriil. 

No tar~el 3nal~'c:s were detected abcn'c the reportin~ limits in the method blank. 

Malrix.Sllike AnaJrsjs 

TIle matrix spike sample mel acceptance criteria . 

Rcntic;ate 

The L1boralory dupliC:Jlc mCl Ihe OC acceplancc crilcria. 

OlhcrQC 

No field QC samples wert submiued nith Ibis ARICOC . 



No other spect1lc issues were identifltd which affect data qualil)', 

Please contact me if~'ou h:n'e any questions ofcomments regarding the fC\'iC'\\' afthis packa~e. • 

• 

• 



• Date: 02l2SIY9 

To: File 

From: Marcia HHchey 

SUbject: Inorganic Data ~icw and Validation 
Sile : SIC 
ARlCOC: 600788 
C>se: 7214.11.8 
Laboratory: GEL 
SOG: 9809831 

Sec attached Data Assessment Summary Forms for supporting documentation on the data review and 
validation. 

Summa!)' 

All samples were prepared and analyzed wilb accepted procedures aod \vitll specified mclhods. All 
components were successfully analyzed. 

Samples results were qualified due to blank contamination. 

Holding Tim~ 

• The samples were analyzed \\ithia the prescribed holding times. 

• 

Calibration 

Initial and continuing calibration met QC acceptance criteria for boW the ICP and CV AA mctllOOs. 

TI,e initiaJ calibration blank was free of target anal)1cs above reporting limits in both ICP and CVAA 
analyses. 

In Ihe continuing calibration blank, silver was detected abo\'e the reporting limit. resulting in sample 
result qualifications. Other clements were: detected in the eCB, bul did not rcsuh in qualified sample 
rcsuhs. 

11le mClhod bl::mk run for the mcrCW)' anal~'Sis (CVAA) detected no men:ury abo\-e reponing limits, 

J\btrb Spike Anah'!lill 

The MS sample mec QC acceptance criteria for the soils analyses for both methods, 111C MS sample for 
the w;ner :tn:Ilysis "':lS from a diCferenl SDG and the namuh-e noted thai aU aec:cpt.lOcc criteria \\-erc met. 

Lahonton' ContrnlfLahorliton' Cnntrnl DUI)Iic:ate Sa"'I'lc~ 

The LCSlLCSD samples met QC acceptance criteria for both methods, 



ICP Interference check sample nCS) An:al\'Sis 

The ICS met all QC acceptance criteria for both watcr and soil analyses, 

L:lboNuo"" Replicate Analni~ 

No sample was identified as a JaboratoT)' repliccl.le. howt:\-er. the MSD RPD met replicate acceptance 
criteria , 

Other OC 

Serial dilutions "-ere nOi run on samples willi analytes rcsu.lts greater than SO times the PQL. No 
qualifications ,",-ere applied as a result 

Barium and chromium were detected in the equipment blank, but the values were not high enough to 
result in sample data qualiiicalions, 

The RPD for the field duplicate met acceptance critcria, 

No OUlcr specific issues werc identified whieh affect data quality, 

Please contact me if you have any questions or comments regarding the f'C\iew oflllis dal3 package, 

• 

• 

• 
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Memorandum 

031C: 02125/99 

To: File 

From: Marcia Hilchcy 

Subject: Organic Data Revie:\\' and Validation 
Site: SIC 
ARJCOC: 600788 
Case: 7214.1148 
Laboratory: GEL 
SDG: 9809831 

See atLached Data Assessmem Sumnwy FomtS for supporting documentation on the data reo..;ew and 
,,'a1idation. 

Summan' 

All samples were prepared and analy7.cd willl accepted procedures and \l,ilh specified methods (SVOC 
EPA 8270, vae EPA 8260, HE EPA 8330). AU compounds were SU,ctCSSfully analyzed. 

VOC: Ql.I3liftcalions were applied 10 VOC data as a result of blank contamination. 

Qualifications were applied 10 vae data due 10 field duplicate RPD acceptance criteria failure . 

Qualifications ,",'ere applied to VOC data due 10 CCY acceprance criteria failure of acetone. 

SVOC: Qualificationsv.'efC applied to SVOC data due to failure 10 meet inltlal and continuing 
calibration acceptance criteria. 

Qualifications were applied 10 SVOC data due 10 failure 10 mcetlaboratory oontrol sample acceptance 
criteria. 

HE: Qualifications were applied to HE dala due 10 failu~ 10 moel holding lime criteria. 

Ca~ Narrath'CS 

SVOC: The case n:lrrativc indic.11e5 that sample CY81-GR-oI~-SS v.'US reanalyzed and Ihal both anal)'sis 
results are reponed. The (bla package docs not contain resulls for the reanalysis. 

HE: The case narr.ni\'C Slates lhal J'CCO\'CIJ was low for thc l CSD sample in lite WOller analysis for 
nitrobenzene. There is no indication of this problem in the QC summary. 

Holding Times 

The samples for SVOC analyses "ere analyzed \\ithin the prescribed holding times. 

Holding lime was exceeded by two hours for the VOC rerun analysis of sample CYBI-GR-OJ9-SS. TIle 
oogin:ll sample was reanal)7.cd due to lab QC failure. The reanalysis results wen: similar 10 the original 
and the laboratolY QC was acceptable. so the reanalysis rcsulis wen:: reponed. No qualificlIions were 
applied . 



TI1C equipment blank for HE anal)'Sis e.xcecdcd holding time criteria . Sample results wcn: qualified. All 
othcr HE s:unples wen: anal)~LCd \\ilhin the prescribed holding time. 

CalibMlllion 

VOC: Initial and continuing calibration met acceptance criteria, except for the CCV analysis for acetone 
on all soils analysis runs. Sample data were qualified as a result. 

SVOC: ICVand CCVacceptance crilcria were not met for 4-niuophcno! and 2,4-dinilrOphenol for the 
analysis of the equipment blank (CYSI-GR-OOI-EB). ICV and CCV acceptance criteria wcre not mel for 
2.4-d.initrophenol for thc anal)'Sis ofsamplcs CYSI-GR-019,-o20, and -021 . ICVacoeptance criteria 
we~ not met for dibenzofuran for lhe analysis of samples CYSI-QR-OO I through CY81-GR~ I SOP. 
QualiflcaLions \.\'eJe applied to the data. 

HE: Initial and cominuing calibration acceptance criteria were met. 

Blanks 

VOC: Methylene chloride and chloroform were present in the method blanks, resulting in data 
qualifications. The lrip blank 'n'll.S contaminated wilh trichloroethcnc, but none was delected in thc 
samples, SO no data we~ qualified as a result. 

SVOC: No target anal)1es were detected aba\-e reponing limits in the method blanks or equipment blank. 

HE: No target anal)1CS wen: detected abo\--e reponing limits in the method blank. l,3-dinitrobenzene 
was detected in the equipment blank. but none n"3S delected in the samples, so no data were qualified.. 

Surrogates 

Surrogate n::cxJ\.'Crics mct all acceptance criteria for all VOC and HE methods. SVOC surrogate po. 
tcrphcnyl-d 14 had high rocavery for one samplc, but no qualifications ",-en: applied. 

l\1atriI SJ!lkelTt1atril SJ!lkr= Dup'ie.t~ (MS/MSO) 

MSIMSD acceptance crileria wcre met for all organic methods. 

Internal Standanh 

)ntemal Sland.,rd acceptance criteria were mel for all organic methods. 

LaboMllton· Control SampleILahoraton· Control Sample Duplic:atc CLCSILCSD) 

VOC: LCSIl.CSD samples met all acccpl.ana: criteria. 

SVOC: The RPD for the LCSD sample for the equipment blank (CYSI-GR-oOI-EB) "''as high. AU 
associated anal)1c.rcsuHs wcre.qu.alificd UJ. Recovcry was hig.h for 4-nitrophenol in the soils analyscs. 
No results wen: qualified as all results wcre ND. 

HE: LCSlLCSD samples met all accrplancc crilcria. 

Othcr OC 

• 

• 

• 
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( 
voc: RPD acceptance criteria fo r the field duplicate associated \\11h s.lmplcs CY8 1·GR"(}() 1 through 
CY8 1·GR~16 were not met for ch.lorofonn or dich.lorobromomcth.anc. Associated sample rcsuhs \\cre 
qualified. 

Please ROle thai se..-eral samples werc diluted for the SVOC ;If}OIlysis. Refcr 10 the case narrative for an 
c:o.-planation of the rC3SODS for these dilutions. 

No other specific issues were identified. which affect data qua1ity. 

Please contact me if you have any questions or comments regarding the J'C\icw of lhis package . 
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SITE/PROJECT: 5, tc 68 
LASORA TORY: G? L 

A RCOO: 6C078Z 
LABORATORY REPORTII: 8 >LeB 

Holding Days Holding 
Time Time was Preserv31ion Preservalion 

Sample ID Crileria Exceeded Crileria Deficiency 
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VOLATILE ORCANICS: 
SW·846· Mclliod 8260 
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VOLATILE ORGANICS: page 2 
SW-846· Method 8260 

• 
SITE/PROJECT: . 3LL-_ ARCOC II: 6w 7v42 
LAOORATORY: __ C.£.' J LABORATOR REI'ORH: 'f309B31 

Surrogate Recovery and Intemal Standard Outliers 
Sample SMC I 

/' 
/' 

/' 
./" ....-

SMC I: 4-Bromol1uorobenzene 
SMC 2: 1,2-Dichloroclhane-d4 
SMC 3: Toluene-d8 

RFVIEWF.D B\' 

SMC2 SMCJ IS I·arca IS I·RT 

I X\ 

---~ 

./" 
/ 

IS I: Bromochloromethane 
IS 2: 1.4-Difluorobenzene 
IS 3: Chlorobenzene-dS 

IS 2-IIU IS 2-RT IS ). ;Uca IS 3- RT 

/' 
./ 
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HADIOCII ["tlSTRY: 

SITE/PROJECT: _81 C 
LABORATORY Gill : 
METHODS: C· 

ARCOC . : .£,aQ'J.7-,,!J.Lr~~~~~ 
LABORATORY REPORT' 

yaz .Q 

IIJ<.' I loiii 
, ~ -I •• 1. 

I'" I:;~ . I;;::' 1~7:: 1;'- I""''''' 
I"" 1'1.0 I'" IU 

= 
~ 
IN;·6l 

I S.'~" 1"""0< 

I'''''' 1'0·'0' 

• _ DATE: _z..-'-;;.LILE;;~f'L.Lr_ • 



INORGANIC METALS: 

SITE/PROJECT: ~ <3!C- A RCOC II: bCQ?'ii 
LABORATORY: U{:.t LABORATORY REPORT II: 'tSO'l2J I 
METlIODS' CL,,-I..£ II'~;~G:-III-ijfl""""'----

• ./ ./ ./ ... If,. .-lA, " Ie, * I .. 
QC Element! ICV ccv ICB C~Z Melh04 LCS lCSI> lCSD MS MSI> MSD REI' I(,S Serial Field Dup IOq fitld 

Analyte ~/) Diu RPD RPD RPD Ali I>jluliun RPI> 1I1ks Dlls 

7429·90·$ AI 
?4CO·},)·) 8a " " >/ n.} , , .... V' .., 
7H0-4I·7 Be "'- ." v 0_''\ 

, v ./ V' " 
7440-43·9 Cd J " .I ,/ v V ./ ..... 0/ 

7440·70·2 Ca 
7440-47·] Cr I I ./ I ./ ", ./ ./ ." . 
7440-41 .. Co 
7440·S0·' Cu 
7419·19-6 Fe 
7439·9S .. Ma 
7439·96·) Mn 
7440·02·0 Ni 
7440-09-7 " 
7440·22·4 A, "- V .... ./ ./ ./ .L v " 
7440-2]·S Na 
7440·62·2 V 
7440·66'6 In 

7439·92-1 Pb v. ., 
./ " or V ...- ~ V 

7782-49-2 Sc >/ '" ./ " '" ..." ,/ .,-
1440-)8·2 AS ./ ./ v ./ 

'" II' ..,- ./ 01 
144Q-J6-O Sb 
1440-2'-0 TI 

1439-91-6 H. ./ .11 ./ ./ v ./ V .,.-

CyanidcCN 

Rr:VIEWED~_' __ _ _ _____ DATE:=2C ?70/ 
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SITE/PROIECT: 5, /.:: 6i?51C, ARCOCO: h m 7118 "o;b , , 
LABORATORY: C. t l. LAiiDRA"'"i'ORYREPORU: rSO'i'21J I 
\tETHODS C c /' ,4/9 r~ - ",/. ~/. • I " I~ , 
QC Elcmcnv lev cev 

~/~ 
CCB Mcl.llod lCS LCSU LCSl) MS MSO MSl) I RE" irS Suial Fi~~ Dup " 1'* 101 

Anal)1C -, 011.:, RPO RPO ... U A" l),h.llion ""0 ."J UILs 

7419·9I).S AI 

~ 
7,"'o-J9·) B, , 

, - v 
, }.UU-II·' UC , ./ / , ,/ 

7·uu·O ·9Cd , ./ , / 
, , ./ - 0/ 

7HO·l0·1 C. 
4~()-t, . J ("r ./ ./ ,/ ..-- .. 
}H~..iI '0 

1440·S0·1 Cu 
419·1111 Fe 

109·9S..iI M 
1-1]9·96·) Mn 
}.I~O..(ll-O Ni 

7440-0\1·1 "-
lUO·ll-4 AC J v , v , ./ ./ ,/ ..-
J.I~O ·ll ·S N~ 

'",40.61 ·2 v 
."0-66-6 , 

UJII·1I2· 1 Pb J 
, ,/ , ./ ..-

1112-49·2 St , , 0 •• , , , -- " lUU·)I·1 AI , J , J , , ..-- ..-
H40· 6 " 14 .. 0·11..()TI 

'''.19· J111 J ,f J v " J J ,/ ./ / 

C~·.nick eN 

.. ~~ c:,/ ' e. EDDY " . DATE:_/~s/. ',//<;-C"". oW ~. ~ _. ,_ ~ ~/'-- e 



Ilf EXPLOSIVES: 
SW846 Method 8330 

SITE/PROJECT: &'1 C. ARCOC II: CcQ78';3:..S.~ 
LABORATORY: -->Oc:;£::::::10~' _____ LABORATORY REI'ORT#: UQ?23 JI 

Namc CAS II Curve CCV Melhod LCS LCSO LCS 
R' RPD Blkl 
:995 : Wic u , 7 / 

HMX 2691·41·0 '" .I / 

ReX 121·12" v , 

1,2,J· Trinilrobcnzene 99·35-4 -,; ~ 

I,J.dinitrobcnzcnc 99-64·0 . 
Nilrobenzcnc 98-~·3 ./ 
Telryl 479~.S.~ 
2,4,6·trinilrololucne 118.:!J6·7 
2·arnino·4,6·diniIrOloluene 35572-78·2 
4·arnino-2,6·dinilrololuene 1946·51·0 
2,4·dinilrololuene 121·14·2 
2,6·dinitrololuenc 606·20·2 
2'nilrololucne 88·72·2 
4·nilrOloluene 99·99·0 
J·nilrololucne 99·08·1 '- "-

.... .1- i.-

PETN 78·11·5 

Sample SMC%REC SMCRT Sample SMC%REC 
.-----V" --- - -_._. --- ---

-... --, -.. - .. --
-----Confirmallon 

lSalnple (:;ASII "/0 di(f> 25"1. lSample f2ASiI 

RE·"leWf:O"8T:-"--·~.·--~~~-.------.-----
~~~~~~-

RPO 
20Y_ 

./ 

..J.. 

SMCRT 

MS MSl) 

2m 2W. 

./ 7 

.'-- .W 

Y.diff>25% 

,,/ / "/,, 
MS fTofd'Dup ~q- field 
RPD RPD Ulks Blks 
20~~ U u 

J .; 

.; 

.; 

1(1).1 Ii! I ~ 
j 

I 

1- _I.-



HIGH [XI'LOSIV":S: 
SW846 Method 8330 

SITE/PROJECT; glC 
LADORA TORY' (";./ L 

Name 

HMX 
RDX 
1,2,3· Trinillobenzene 
1,3·dinilrobenzene 
Nilrobenzene 
Tetryl 
2,4.6-lIinilrololuene 
2·amino-4.6-dini\Tololuene 
4·amino-2.6-dinilrololuene 
2.4·dinilrololucne 
2.6·dinillololuene 
2·nilrololuene 
4·nilrololuene 
3·nilrOloluene 
PETN 

Sample SMC%REC 

Conlinnatiori~ 
!S;JmpJ .......... (::AStI 

ARCOt: II: -h.f2O~ - {,(Q fer 
LABORATORY REPORT II' Y(!;)FJi'3 I . 

CAS II Cun'e CCV Me.hod l.CS LCSD LCS 
R' RPD Blks RPD 
995, I Wi" U 20% 

2691-41-0 .j / .; 01 ,/ ./ 
121·12-4 I 
99-)'-4 

99-64·0 
98-95-3 
479-45-8 
II 8·96-7 
35572·78·2 
1946-51-0 
121-14-2 
606·20·2 
88·72·2 
99·99·0 II 
99·08·1 I- .i.- V .1./ -...... 

78·11·5 

SMCRr Sample SMC%REC SMCRr 

IJ' 1<"" -IV v -

nf ... ;/ A 

MS ';150 

25% 2S1I. 

%dirr> 25% lSample ~ASIi % diff>2S0/0 

,,/ :A 

MS' 
RPO 
20Y. 

________ DATE: ~VZ7.-

" I", v./"" ria 
FiCTd Dup Eq, Field 
RPD Dlks Dlks 

U U 



SEMI-VOLATILE ORGANICS: 
SW-846 - Melhod 8270 

SITE/PROJECT: S/ C ARCOC 1#: ?OQ 7';5;? ~tci 
LABORATORy·-.LL-r;:~£:::-:;Z"""- LABORATORY REPORTII' T'SO'?&JJ , 

IO/J "f .. lila "'(", ,,/"" ,., /,. 1"/ l-
IS CASt N._ Min Inlercepl Calib C,lib ceV Melhod Field Field MS MSU MSO LCS LCSD (co/' LeS 

Rf RSD Rf RPD 81h 81h Dup RPD M.o RPD 
I 108·95·2 !'hellol 0.80 ./ ./ / ,/ ./ v ,/ ,/ 

I 1I1"'~-1 bi.(l-ChIOfOClb) Iltther 0.70 

I 95·51-8 l.('hlor>lphenol 0.80 v ./ ,,/ 

I ~41·1J·1 1 .l·Dichlu.obCnzcne 0.60 

I I Ob·4b. 7 1.4·Dichlur"bcJlzcn~ 11.511 t/ ./ ./ 

I 95·'0-1 1.2·Dichlorobenzene 0.40 

I 95-41-7 2·Me.hylphenol 0.70 

I 108·60-1 2.2·1)x)·bb(loChloroprop.nel 0.01 

I 106·44·) 4.Melhylphenol 0.60 .v 
I 621·6~·7 N·NiUoso-di·n,propyl.mine 0.50 0/' ,/ ./ 

I 61·72-1 1I ... chlu.UC:lhWl( 0.)0 --
2 91·9;·1 Nilrobenzene 0.20 37. z.. 
2 78-59·1 Isophoronc 0.40 ./ 
2 81·7)·5 2·Nilfophcnol 0.10 

2 105-67·9 2.4·Dimethylphcnol 0.20 

2 111·91·1 bis(l-Chloroelhoxy)rnelhlne 0.10 

2 120·1)·2 2,4·D"hlolOphenol 0.20 

2 120·12·1 1,2.4-1 ,ichlo.obenzcnc 0.20 ,/ ~. ,/' 

2 91·20.) Naphdlalcnc 0.70 

2 106-47·' 4.('hlorolllilinc 0.01 

2 17-61·) HcxachlOIObuladicnc 001 

2 59·;0·7 4.Chloro·)·mclhylphcnol 020 ./ ,/ -
2 91·)1·f, 2·Mcdlylnapht/lalcnc 0.40 

1 77-H-I Ilcuchlorocyclopcnladicnc 0.01 

J 18·06·~ 2.J.6·T,ichIUlophcnol 020 ... 
L 

j 9S·9~·J 2.4.5· l'richlo,ophenol O.!U ,V , l...'b.~ 
'-



SEMI·VOLA TILE ORGANICS: paae 1 
SW 846· Method 8270 

SITE/PROJECT: 9/ ~ ARCOCII: COQ 7:f1 fl ", .qtc.r 
lABORATORY:--'C~I"=-:-'--- LABORATORY REPORH: '2'~Of$JI 

/ 0/ ,0 I I l.. "(&I ,,/~ ,. Ie, .. 4 .... /a 
IS CA5I "lAME Min Inl Calib C.llb ccv CCllb Ir~, 

Field FloIJ MS MSO MSD 
RF RSO RF RPO R:Fg blank Dup RPO 

1 91·"·7 2 oChloronaphlh.lc ... [0.10 ../ 1/ ,/ ,/ V 
) 88·74-4 2·NillOaniline 0.01 " 'l.S' 

1/ 

) Ill-II.) Oimclhylplilhalale 0.01 c/ ./ 
) 201·96·' Accnaphlhyk ... 0.90 .7 /" 
] 606·20·2 2.6·0inillololuene 0.20 4'lll 1.1.'1 
) 99·09-2 )·NillOaniline 0.01 l..1.1 .I 
) 1).)2-9 Accn."hlhcnc 0.90 7 / 
) SI·2I·S 2,4·Dinillophcnol 0.01 IJI.1 lS·" 
) 100·02·7 4·Nlllophcno.I 0.01 ..; 1'-1 i' 
) 1)2·64·9 Dibo:nwrurlR 0 .• 0 . / 
) 111-14·2 Z,4·0inillOlDluenc 0.20 2-'1.1 
) 1.-66-2 Dielhylphlhllile 0.01 

" I) 7005·72·) 4-Chlorophenyl·pheRylclhcr 0.40 

) 1'·73·7 fluorene 0.90 ...... .1...-

) 100-01-' .·NillOlllilrne 0.01 2,1·i t..~'''\ 
4 SJ4.5l-1 4.6-Dinilro·2·methylphcnol 0.01 31.~ 2.1.\.0 
4 86·)0-6 N-NilrOsodiphenylllllline (II 0.01 ./ ,/ 

4 101·55·) .·Bromophenyl·phenylelhcr 10,10 v' 

4 111·7.·1 lIexlchlorobcnzene 0.10 0/ 

4 17·86·5 PenllChlorophcnol 0.05 ./ 
4 15-01·8 Phenanthrene 0.70 ./ 

4 120·12·7 Anlh,accllC 0.70 ./ 
4 16-14-' C .. buole 0.01 AI.. - Hz, 
4 14·7~·2 Oi·n-bulylphlh.laJc 001 

Z. '." 
1.2. .\ ./ 

4 20644·0 Fluoranlhc ... 0.60 ,/ .; 
~ 129-00-0 Pyrone 0.60 

S 15-61.7 BUl)'lbcn,ylphlhaille 0.01 , 91·94·1 l,)'·Oichlorobcn,idi"c 0.01 

S 56.SS·] Oen&ollllnlhrncnc o.aO , , 

DATE: . Y/VYJ'-'--

LCS LCS() LCS 
RPD 

,/ ,/' -
./ ....... V' 

./ ,,/ ~ 

,/ v '10.4 

7 --::::"" ./ 

___ REIWEDBY:~~ 
e--------------~ 



SEMI-VOLATILE OIlGANICS: page J 
SW 846 - Melhod 8270 

SITE/PROJECT: >f1C- ARCOC //: (iOO7fl::tf (.A::jCt::..r- .. 
LABORATORY·-~c;.~£L=.t..-- LABORATORY REPORT //. ; f;fo"rFJ j . 
IS CAS' NAME Min Inl Calib Calib 

RF IlS0 Rf , 211-01·9 Chrys.nc 0.70 / 

s IIIT.n.'" !Dos(T-£lJijlflCifflplltlrlllte ~ 20. \ 
6 117·14.0 Ui·n-octylpillhalli. 001 / 
6 10'·99·2 Benzo(blOuoranlhcnc 0.70 

6 207-01·9 Ocnzo(k)QuorMlhcnc 0.70 

16 ~0·)2·1 Scnzo(l)pY'cnc 0.70 

6 193-39·5 Indcnoll.t.3-cdlpyrcnc 0.50 

6 S)·70·) Oibcnz(l.hlanll"ac.nc 0.40 

6 191·24·2 OenzoIJ.h.i).pcryle". 0.'0 ,~ 

Surrogate Recovery OUlliers 
Sample SMC I SMC2 SMC) SMC4 SMC' SMC6 

SMC I: Nitrobenzene-dS 
SMC 4: Phenol-dS 
SMC 7: 2-2-Chlorophcnol-d4 

Internal Standard Outliers 

OJ< ---- -
SMC 2: 2-Fluorobiphenyl 
SMC S: 2-Fluorophenol 

I-

SMC 8: 1.2·0ichlorobenzene-d4 

t/ 

'-

Sample IS 1·1Ie. IS I·RT IS l'lIta IS :l·RT IS )·II.a IS 3-RT 

v 1\ 

- J::--

IS I: 1.4.0ichlorobenzene·d4 IS 2: Naphlhalene·dK 
154: Phenalhrene·dlO IS S: Chrysene-dl2 

101",. 10/, j 

... ('1 ,7~ 
CCV C~~i ~ 

Field Fi~ld 
RJ>O, Rf- 'oJ blink Oup 

7 7 ./ 
7 

7 

.,,(J 
~O.q 

7 
z.S. ~ 

2. '".s 
;£.~ i,... .... 

SMC7 SMCI 

- -
SMC 3: p-Terphenyl-dI4 
SMC 6: 2.4.6.Tribromophenol 

IS 4·area IS 4·RT IS S·.sc. IS S·RT 

IS 3: Acenaphthene-d 10 
IS 6: Perylene-d 12 

""/ v.. ... /"" .vi" 
MS MSO MSO 

RJ>O 

Is 6·area IS 6·RI 

REVIEWED BY:,.2.&:~~ ______ DATE: 2-//7/Pr 

lCS lCSO l(:S 
../ ./ RrO ~ 

----------------------------------------------------------------------



SEMI-VOLATILE ORGANICS: 
SW-846 - Melhod 8270 

SITEII'ROJECT: JlC-- . ARCOC II: 6aJZ88 ..50,.!? 
LABORATORY: ~ ..... _?,,-,L=--___ LABORATORY REPORT 1/: rgO?:flJ I 

, mSJL /11)0 I fYtIt ~4,:1-ll_ /lllfI mJ"Y7 rYlSv a~7 (n 07 

IS CAStI N.me Min Inlercepl C.lib C.lib CCV Melhod 1fie!4; Field "IS MSD MSU lCS lCSD J;.C,0/ lit ·~ru lCS {(.V 
Rf RSO Rf Rl'O OIh Blks Dup RPO t<~J) Rl'1) 1\ t'j) 

I 108-95-2 Phenol 0.10 ,/ 0/ ,/ " ,f ./ ./ ./ .I ./ ./ ./ ./ or 

I III-I~-I bis(2oChloroclhyl)elhcr 0.70 In.7 
I 95·57·' 2..chlorophcnol 0.80 ./ ,/ ./ II" I 

" I / 
I ~~I-JJ·I I.)·Oichlorobcnzenc 0.60 

I 106-16·7 I ,4-UicllllH'"bcnz(n~ 0.5U ,/ / / ./ cI ./ 

I 95-50-1 1.2·0Ichlo,obcnzenc 0.40 

I 95-1.·7 2 ·Melhylphcnol 0.70 

I 101-60·1 2,2'oOxybis( loChlo,op.opanc) 0.01 

I 106-44.$ 4-r.tcU.ylphCllol 0.60 

I 611-~·7 N·Niuoso-dl·nl'.opyl.minc 0,50 ,/ / ./ I / / 
I 67.71,1 Ilu.chlorocU. ... c 0.10 

2 91·95·J Nilrobenlene 0.20 

2 71·59·1 lsopho,one 0.40 

2 II-75,S 2'Nillophenol 0.10 

2 105-67·9 2,4-Dimclhylphcnol 0.20 

2 111-91·1 bis(l..chloroclhox))melhlnc 0.30 

2 120·&).2 2,4,Dichlorophcnol 0.20 I 
2 120-82·1 1,2.4. T richlorobcnzene 0.20 0/ ./ .I ./ J . 
2 91-20·J N.phlh.len. 0.70 

2 106·~7·S 4..chlorolniline 0.01 

2 17-61-3 llulchlorobUlidienc 0.01 

2 59·50·7 ~-odoro-J·n.elhylphc"ol 0.20 ..; / ,/ ..J II oJ 

2 91·S1-6 2,Mclhylnaphlhalcnc 0.40 L,.. 

1 77-17-~ Ileuchiorocyclopcniadienc 0.01 2'1-/ 
) I8-U~·2 2,4.6' T.ich1orophcnol 020 J 

... - " " ~ \ V If J 

~WEOOY: _____ e_.;,-.OATE: -;{? /1'.'1._._ 



e e e ! 

I 

S£MI-VOLATILE ORGANICS: pa&lIl 
SW 846 - Melhod 8270 

'. 

SITE/PROJECT: SIc' ARCOC #: ~<!lO 7$~ .!:.O"A 
LABORATORY: ~L. LABORA TORY REPORT #: ~3L 

1~f,'1 'rl'f · , ,of,'1 
l1>DI (h)ol m~ (Yl~!J7 e.q,,:,V) nL4 1ll)!)7 dil.J)7 (1\\07 ' 

IS CASt N'\ME Min Inl C.lib C.lib CCV CCV W ,1!1mt- Field MS MSD MSU LCS U:SU LCS all ' {(.Ij C
t (.., :, 

RF RSD RF RPD Ri~?I) blank [)up RPU RrO (1,1' I) lv M0 
] 91·';1-7 2-Chlo,on.phlh.lcnc 0,10 v ./ 0/ ,,/ .,/ ./ ./ 

,/ ,/ I ./ .,/ 

J 11-74-4 2-Niuooniline 0.01 '" c/ ./ ./ ./ / J / / 
J 1l1·1I·] Dimclhylphlhal.,. 0.01 .... ,/ V- ./ / I 7 ./ ./ 

J 201·96·' Aculphlhylene 0,90 2..70 / 12.. ).u. / / ./ G5:J 
1 606-20·2 2,6-DlniuOloluene 0,20 

l.I-7 l.~·S I, I / I 
1 99-09·2 l-Niuolllilinc 0.0& v- I / / " 
J Il-J2-9 ,\ccn.phlhcnc 0,90 .,./ ./ ,./ v ~ 

..., ./ 0/ / " 
J ~1·21-5 2,4-DinlUophcnol 0.01 2.1.0 U.~ .,/' v . .- I V 7 I I 
] 100·02·7 ~-NiUophcnol 001 3..,.3 ./ . 

./' V- 1111 i( \l.[J){ ./ I I v -
] 1l2·(,4·Y Oibcnzoruran 0.80 0/' 1..4.{ 5'6.) ~ 'f. 
J 121.14-2 2.4-Dinilro.oluenc 0.20 0/ V / / ./ / ./ ../ 

V 
1 8~-66-2 Dielhylphtllal'le 0.01 ./ ,/ ~ I 
J 700'-72·] 4-chlorophenyl-phcnylclhcr 0.40 1/0,.( / / 
) 86-7).7 Fluorene 0.90 l1).l ./ ,/ 

) 100~1·6 4·NiUollliline 0.01 v I ,-
4 ))4-52·1 4,6-Dinia,o-1-rne,hylphcnol 0.01 ./ HD I 
4 16-30-6 N-NiUosodiphenrl.vninc (I) 0.01 2.1.0 '"-0 / I 
4 101·H·) 4-B,omoph.ntl·phen)'I.lhcr 10.10 ./ 20.]' / ? ( 
4 111·14-1 Hcxachlorobcnzenc 0.10 ../ ,/ / 0.1 

4 17-16-5 Pen •• chlorophenol O.OS ~b.l, 
., v / . ./ / j ZrJ,) ./ 

4 15-01·8 Phenan.hrene 0.70 211.0 / 
./ 

4 120·12·7 Anthracene 0.70 '25:'0 / 

" 4 16· 74·1 C .. bozol. 0.01 ./ I ./ 
4 84·74·2 Di-n-bulylph,haille 0.01 loS, ~ / 

IJ 

1 

I ./ ., 
/ 

S 129·00·0 Pyrene 060 ,/ .; ./ ./ .,/ ....... V' / 
BUlylbenzylphlhallle 001 0/ / / 

$ 15·61,7 

J 
/ 

S 91·94,1 ),3',DichIOJobcnzidine 001 ,/ 
1/ 

I 
,II 

5 56·H·) Benzo(.).nlh,"ccn~ 080 ~ V V , J -
REVIEWED BY: ~~ DATE:' ~J?/?'l -
'* '~J 0(11; 



SEMI-VOLATILE ORGANICS: paId 
SW 846 - Melhod 8270 

SITE/PROJECT: _$." .'/~C ARCOC Ii: C (to rJl9 
LABORATORY: C£, LABORATORY REPORTII: 'Tt'O ,'K'J/ 

0 m~iJ J II'1~OI m~o I m!.1» ~'1 eoJ./) 111/., 
IS CAS, NAME Min Inl C.lib Calib cev cev G€fI i~ field 

Rf RSD Rf RPD RFMO ff> bI.n~ Dup , 211-01·9 ellryle ... 0.70 If / ./ ./ ./ 
~ 111·11·7 bis(Z'Elhylhcxyllphlhll"c 001 ./ " ./ 

6 117·'4-0 Di.n-OCl)'lphlhllatc 001 ./ ,/ / 

6 205·99·2 Bcnzo{b)Jluoranlhcnc 0.70 ./ ! lVI 
6 201-01·9 Bcnzo(k)Jluorllllhcn. 0,10 

~OD ./ ,_IV' 
6 '0·)2·8 Bcnzo(l)p)·Rnc 0.70 / ./ 

0/ 
6 19).19.; Indeno( 1.2.)-cd)pyrcnc 0,50 ./ 17.1 I 
6 H·10·1 DibcnL(I.h)llIIIvaccnc 0,40 '/ I J 
6 191·24·2 Bcnzo(a.h,i)pcrylcnc 0,'0 I .J--'" 12 ~ 3 ~O.1 _J '-

Sun-oeale Recovcrv OUlliers . -
Sample SMCI 

qgaOO,-Jl 

SMC I: N ilrobenzenc·dS 
SMC 4: Phenol·dS 

SMC2 

SMC 7: 2-2.Chlorophenol-d4 

Inlernal Siandard OUllicrs 
Sample IS 1'lIea IS I·RT 

SMC) SMC4 SMC5 

)30 

SMC 2: 2-Fluorobiphenyl 
SMC S: 2·Fluorophenol 

SMC6 

SMC B: 1,2-Dichlorobenzene.d4 

IS 2'111:. IS 2·RT IS J."c~ ISJ·RT 

L 
"{ ~ 

SMC7 SMC. 

SMC 3: p-Terphenyl-<l14 
SMC 6: 2.4.6·Tribromophenol 

IS 4·II.a IS4·RT 1S's·.,ea IS S·RT 

IS I: 1.4·Dichlorobcnzene·d4 IS 1: Naphlhalene·dB IS 3: Acenaphlhene-d 1 0 
IS 4: phenalhrene-dlO IS S: Chrysene-d I ~ IS 6: Perylene-d 12 

MS MSD 

V· ./ 

Is 6·., •• IS 6·RT 

REVIEWED BY: ~_ .. ______ DATE:- 7:/~L 

lC!d-

(nW7 ~W7 (l'\tO 1 

MSD LCS LeSD lCS ]:(.11'. f"" V CC¥.. 
RPD ilU'D (\,Pi) It"'- " r'v 

/ I-
,/ v . ,/ ../ 

/ ./ 

.I ./ 

'" CS.' 
/ < I. I 
/ j 

1.0 g 
z «.rt ll'l 

i I ~L 

I 



aLATILE ORC,\N'ICS: p~gc 2 
SW-846 - Method 8260 

SITE/PROJECT: --.l!.rl=C~ __ ARCOC #: ~C0782 
lABORATORY: C£L LABORATORY REPORT#: 7'@7'8.3; 

SurrORate Recovery and Internal tt~dard Outliers -
Sample SMCI 

/ ...-
.,/ 

~ 
/ 

SMC I: 4-Bromofluorobenzene 
SMC 2: 1.2-Dichloroclhane-d4 
SMC 3: Toluene-dB 

SMC2 SMC) IS I-;uea IS I-RT 

II 

, -{ -. ~ 
/t-' 

V 

V 
L 

IS I: Blomochl(lromelhane 
IS 2: J .4-0illuorobenzcnc 
IS 3; Chlorobenzene-dS 

IS 2-area IS l-RT IS 3-arca 

---.--
~ 

153- RT 

-------- ,...... 

-------_._--------------------_ ... _---_._ ....... __ ._------'-"~"'- ........ -.. ,-,._.,- .......... ----- ... . 

Rt:>,IEWf.DBY' ~~ __ _ 

.. __ • __ ,0 •• __ " • 





• 

SF 2001·COC (10·91) 
Inlernal Lab 
Balch No. 

Dept. No.lMa)) Stop: 6134/1148 

ProJectfTask Manager: Paul Freshour 

Project Name: SiC VCM SAMPLING 

Record Center Code: ER/OU1333/DAT 

Original To Accompany Samples, 
Laboralory Copy (While) 

• 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Pross F1 (or ins/ructions (or each field. 

Contract No.: AJ-2480A 

Case No.: 7214/221 
SMO Authorlzatlo,~"bf''':'''' 
Bill to: Sandia Natlona 8~ 
Supplier Services. Dept. _ 
P.O. Box 5800 MS 0154 

I8IVes DNo 

Page 1 0/ 4 
1\ o"",..C_I .... _6_0_0_78_8_-,1 

Raw data package I8IVes DNo 

1st Copy To Accompany Samples, 
Return to SMO (Blue) 

2nd Copy SMO Suspense Copy 
(yellow) 

3rd Copy Field Copy (Pink) 

\~ 
I 

! 



SF 200I·COC (10·971 ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) . . 
Press F1 (orlnstruclions (or each field. AR/COC-

Canyons 
LAO USE 

ER Sample ID or 
Sample localion Oelail 

:I~~~~~~~~~~~~~ 
.1I042:~~III~Btc.~~~------i1~11~t9I~mTlM5ts~AG-t5lffi~~~-jc;Ih~-j~TJ\L~~UtC------~1S 

Samples, 
Laboralory Copy (While) 



• 
SF ~OO'·COC (10·91) ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 
Su~"edn IS-'" ",ull Press Ft for ins/rue/ions for eac/J field. AR/COC-

~~~~~~~~~~~s~a~m~p~le~s~.~~~~~~~~T~O~A~c~com~p~a~n~Y~s~a~m~p~lffie~s~.~~~~~~[i~~~~~~~~~~~~~~~~~~~:I~~~~~~~ 
laboratory Copy (While) Return to SMO (Blue) 



• 
• 
• 
• 

SF 200I·COC (10·97) 

To Samples, 
Laboratory Copy (While) 

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 
Press Ff for Ins/ruc/ions for ellch field. ARICOC-

To Accompany Samples, 
Return to SMO (Blue) 



• . 

Site: ."$/C 

AR'COC' '~OT7tJ O:lIa ClassifiCllion' A / / . 
Sample . I OV 

Fr.lclion No . Analysis Qualifiers Comments 

. 5"ee At. 'fIfC)~ ~d 

T/1b Ie 
. I 

£ D 
~~bo ,~* \ ...,0. r. ..,. -.P 

---~------- ---I--
I' 

------- - -

--- ---- ------- --

O~ v-
",",A" __ .A ~ a/~ .., ~ J"",-

I . I 

I 
Sample NoJFraction No.· This value is localed on rhe Chain of Custody in the ER Sample Id field. 

. 

--- - ----- -

-Z-

Analysis· t.:se \'alid test methods provided below or if the result applies 10 an indi"idual anal~le within a test melhod. 
use the CAS number from the analytical data sheet 

OV Qualifien • The CRUy will be taken from the list of \-aJid 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 \\-arranted. 

Test Methods· Anions_CE. EPA6010. EPA6020. EPA 7470'1. EPA8015B. EP.-\S081. EPAS260. EPA8260-M3. 
EPA8:!70. HACH~LK. HACH_ N02. H.KH_N03. :-lEKC_HE. PCB~ISC 

. 

-

. 



II 
i' 

!! c .!! 'E: II II .. :5 ~:5 .' .5 :5 ~! ~ ~ c 
~~ a1 .c .. .e- ~ g e -0. "" :::'I! 

0 i[ -,8 ~ il :x ~ a;e ~ 

I .~ , 0 :2- d. :i: <iij 

~ 
... _ 0 

'6 
.., ... ... 

Sample Number 
ij t! 

N 

ARCOC 1600790 

SVOc, HE, & Melals Analysis 

CY81C·GR-41·SS UJ UJ UJ UJ J UJ JoB 
CY81C·GR-42·SS UJ UJ UJ UJ J UJ JoB 
CY81C·GR-43·SS UJ UJ UJ UJ UJ UJ JoB 
ICY81C.GR-44.SS UJ UJ UJ UJ UJ UJ JoB 
CY81C·GR-44·DP UJ UJ UJ J UJ UJ JoB 
CY81 C·GR-45·SS UJ UJ UJ UJ UJ UJ JoB 
CY81C·GR-46·SS UJ UJ UJ UJ UJ UJ J,B 
CY81C·GR-47·SS UJ UJ UJ UJ UJ UJ J.B 
CY81C·GR-48·SS UJ UJ UJ UJ UJ UJ J.B 
CY81C·GR-49·SS UJ UJ UJ UJ UJ UJ J,B 
CY81C·GR·5()'SS UJ UJ UJ UJ UJ UJ J.B 
CY81C·GR·51·SS UJ UJ UJ J UJ UJ J,B 
CY81 C·GR·52·SS UJ UJ UJ UJ UJ UJ J.B 
CY81C·GR·53-SS UJ UJ UJ J UJ UJ J.B 
CY81 C·GR·54·SS UJ UJ UJ UJ UJ UJ J.B 

, 

• 



MEMORANDUM 

DATE: February 25, 1999 

TO: File 

FROM: Kevin Lambert~ 
SUBJECT: Organic Data Review and Validation 

Site 81C, ARCOC No. 600790, Case No. 7214.2213 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified 
method (VOC- EPA8260, SVOC - EPA8270, and HE - EPA8330). All compounds 
were successfully analyzed. Problems were identified with the data package that 
result in the qualification of data . 

. 1. SVOC analysis: The initial calibration response factor (RF) for fluoranthene was 
below the QC acceptance criteria for the minimum RF. Sample results are non
detect and will be qualified "U J. " 

2. SVOC analysis: The continuing calibration verification (CCV) relative percent 
difference (RPD) for bis(2-chloroisopropyl}ether and 3,3'-dichlorobenzidine was 
outside the QC acceptance criteria. Sample results are non-detect and will be 
qualified "UJ." 

3. SVOC analysis: For the field duplicate pair, the difference between the original 
result and the duplicate result is greater than the reporting limit (RLI for 
diethylphthalate. Positive sample results will be qualified" J" and non-detects 
will be qualified "UJ." 

4. HE analysis: The initial calibration intercept for 1 ,3-c1initrobenzene and tetryl was 
greater than three times the instrument detection limit (lOLl. Positive sample 
results for 1,3-dinitrobenzene will be qualified "J" and non-detects will be 
qualified "UJ." Sample results for tetryl are non-detect and will be qualified "UJ." 

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



Holding Times 

The samples were extracted and analyzed within the prescribed holding times for all 
method. 

Calibration 

SVOC Analysis: The initial and continuing calibration met QC acceptance criteria 
except as noted above in the summary section. Also, the initial calibration RF for 
acenaphthene (0.86) was slightly below the QC acceptance criteria for the minimum 
RF (0.90). All other QC met criteria and sample results are non-detect; no data was 
qualified. In addition, the initial calibration relative standard deviation (RSD) for4,6-
dinitro-2-methylphenol (26.2) was slightly above the QC acceptance criteria (20). All 
other QC met criteria and sample results are non-detect; no data was qualified. 
Finally, the continuing calibration RPD for 3-nitroaniline (-20.4) was slightly outside 
the QC acceptance criteria. All other QC met criteria and sample results are non
detect; no data was qualified. 

VOC Analysis: The initial calibration met QC acceptance criteria except the RF for 
-trichloroethene (0.26) was slightly below the QC acceptance criteria for the 
minimum RF (0.30). All other QC met criteria and sample results are non-detect; no 
data was qualified. The continuing calibration met QC acceptance criteria except the 
RPD for chloroethane (-25.1), 1,1, 1-trichloroethane (-26.9), carbon tetrachloride (-
29.7), 1,1 ,2-trichloroethane (-24.1), 4-methyl-2-petanone (39.2), 2-hexanone (22.0), 
1,1,2,2-tetrachloroethane (26.3), and vinyl acetate (-24.8) was slightly outside the 
QC acceptance criteria (20). All other QC met criteria and sample results are non
detect; no data was qualified. 

HE Analysis: The initial and continuing calibration met QC acceptance criteria except 
as noted above in the summary section. 

Blanks 

SVOC & HE Analysis: No target analytes were detected in the method blanks. 

VOC Analysis: No target analytes were observed in the method blanks except for 
methylene chloride. Sample results are non-detect; no data was qualified. 

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

SVOC & HE Analysis: The LCS/LCSD met QC acceptance criteria. 

VOC Analysis: The LCS/LCSD met QC acceptance criteria except the LCSD RPD for 
benzene was outside the acceptance limit. All other QC met criteria and sample 
results are non-detect; no data was qualified. 

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

The MS/MSD met QC acceptance criteria for all methods. 



Surrogates 

The surrogate recoveries met QC acceptance limits for all methods. 

Internal Standards 

svac & vac Analysis: The internal standards met QC acceptance limits for all 
methods. 

HE Analysis: Not Applicable 

Other QC 

svac Analysis: The field duplicate pair met QC acceptance criteria except as noted 
above in the summary section. No target analytes were detected in the equipment 
blank (EB). No field blank (FB) was submitted on ARCaC. 

vac Analysis: The field duplicate pair met QC acceptance criteria. No target analytes 
were detected in the EB except tetrachloroethene was observed at an estimated value 
('J" coded). Sample results are non-detect; no data was qualified. No target analytes 
were detected in the trip blank (TS) except methylene chloride was observed at an 
estimated value ('J" coded). Sample results are non-detect; no data was qualified. 

HE Analysis: The field duplicate pair met QC acceptance criteria. No target analytes 
were detected in the EB. No FB was submitted on ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 





MEMORANDUM 

DATE: February 25, 1999 

TO: File 

FROM: Kevin Lambert ~ 

SUBJECT: Inorganic Data Review and Validation 
Site 81C, ARCOC No. 600790, Case No. 7214.2213 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

::'ummarv 

The samples were prepared and analyzed with accepted procedures and specified 
methods (Metals - EPA601 017000 series). All compounds were successfully 
analyzed. A minor problem was identified with the data package that result in the 
qualification of data. 

1. In the method blank, mercury was observed at estimated value (" J" coded). 
Sample results are less than five times the blank concentration and will be 
qualified" J." 

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

Holding Times 

The samples were analyzed within the prescribed holding times for all methods. 

Calibration 

Initial and continuing calibration met QC acceptance criteria for all methods. 

Blanks 

No target analytes were observed in the method blank except as noted above in the 
summary section. 

Laboratorv Control Sample/Laboratorv Control Sample Duplicate (LCS/LCSD) Analyses 

The LCS/LCSD met QC acceptance criteria for all methods. 



Matrix Spike/Matrix Soike Duplicate (MS/MSDl Analyses 

The MS/MSD met QC acceptance criteria for all methods. 

ICP Interference Check Sample IICSl Analysis 

The ICS met QC acceptance criteria. 

Serial Dilution 

The serial dilution met QC acceptance criteria. 

Other ac 

The field duplicate pair met QC acceptance criteria. No target analytes were detected 
in the equipment blank (EB) except barium was observed at an estimated value (M J" 
coded). Sample results for barium are greater than five time the blank concentration; 
no data was qualified. No field blank (FB) was submitted on ARCOC 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 



MEMORANDUM 

DATE: February 25, 1999 

TO: File 

FROM: Kevin Lambert~ 

SUBJECT: Radiometric Data Review and Validation 
Site 81C,.ARCOC No. 600790, Case No. 7214.2213 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified 
methods (gross alphalbeta - EPA900.0). All compounds were successfully analyzed. 
No problems were identified with the data package that result in the qualification of 
data. 

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

Holding Times 

The samples were analyzed within the prescribed holding times. 

Blanks 

No target analytes were detected in the method blank. 

Laboratory Control Sample (LCSI Analyses 

The LCS met QC acceptance criteria. 

Matrix Spike (MSI Analyses 

The MS met QC acceptance criteria. 

Replicate 

The laboratory replicate met QC acceptance criteria. 



Other ac 

The field duplicate met QC acceptance criteria. No equipment blank (EB) or field blank 
(FB) was submitted on ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 



I. HOLDING TIMESI 
PRESERVATION 

2. CALIBRATIONS 

voc 

./ 

3. METHOD BLANKS ./ 

4. MSIMSD ./ 

5. LABORATORY 
CONTROL SAMPLES 

6. REPLICATES 

7. SURROGATES 

10. 

II. 

12. 

DATA VAL'fION SUMMARY: 

SVOC 
.: ..... 

./ 

U'J 

./ 

,/ 

./ 

Nfr .,. 
..J 

:r, U:r ./ 

V' ./ 

./ ./ 

,/ ..I 

UJ - NOT DETECTED. ESTIMATED 
R-UNUSABLE 

tlil 

REVIE\\,EDBY:~ L ~ .Lr ___ DATE: ~ -..;J. -5"-9 l' 

RAD OTHER 

./ J1A / 

./ ./ 

':J / 
..I / 
.J / 
./ .J 



SEI\IJ-VOLATILE ORGANICS: 
SW-846 - Melhod 8170 

SITE/PROJECT: __ S:H.A $/(.. ARCOC II: t O() r 90 
LABORA TOR y. _-,G'-LJ<C,-""L,,-__ LA BORA TORY REPORT II' _~9.~~(L.lJ1 ()~~!!?--,qLJL--_ 

dJ Iii) 6) 

IS ONA 

1 A 

I ON 

1 A 

1 ON 

CASM 

IOS-95-2 

111-44--1 

95-57-S 

NAME 

I'henol 

bis(2-Chloroelhyl)elher 

2-Chlorophcnol 

Min RF 

O.SO 

0.70 

O.SO 

Inlercepl 
C.lib 

RF 
?;jib 

RSD I R' 
CCV 
RPD 

AlA >.05 <20% I 0.99 <20% 

./ 
./ 

./ 
'./ 
7 
./ 

Melhod LCS LCSD LCS MS MSD 
Olks RPD 

MS 
RPD 

Field 
Dup 
RPD 

Eq. 
Olks 

H . '~;QN, 1.06-46-7 .: 1.~~Dlc~loril(ierit~lie}~d;~~·'~::·; 0.50', ,,', :i:~.:s. ~?'~~' 'i."y.,,~,,< ·:;"'<'.~t ~~ .. ~~, ~.v... :~.I". iV·. ,'./,,: ....... '>, f.r~;;\, :;;;:. "i'>": 
I ON 

Field 
Blks 

• I • ~ 
. "t· 

;, .1 

I A 

I ON 

95-50-1 1,2-Dichlorobenzcne 0.40 ././'/!tIi 
9;-4S-7 2-Melhylphenol 0.70 ./..,/./ I' 

r.-~~~10~S-~60~-~I-r.h~iS(~2-~cI~'lu~ro~i-so-pr-op-y~l)e~11~,c-r--~o~.O~I---t--;-~r-wl~r--~v'--t_~¥v.~~,~t--r~~rt~~~rt-t-r-r-t-,r-+-~-t~~~~~--+---4-~ 
I A 101l-H-5 0.60 ././,/ / ~ ~ " ~/ .J 
I BN 621-64-7 

r;, ;.;~", . 67-72-1 

2 BN 7S-59-1 

2 A 88-7S-S 

2 

2 

2 

2 

2 

2 

2 

A 105-67-9 

ON 111-91-1 

A 120-S3-2 

ON 120-82-1 

ON 91-20-3 

ON 106-47-8 

ON S7-6S-3 

N-Nilroso-di-n-propylaminc 0.50 

O.lO: 

0.20 

Isophoronc 0.40 ./ ./ ,/ 
2-Nilrophenol 0.\0 

2.4-Dil11clhylphcnol 0.20 

biS(2-Chloroclho.y)mclhanc 0.30 
I 

2.4-Dichlorophenol 0.20 1/ ,I 
1.2.4-Trichlorobcnzcnc 0.20 7,/ 
Naphlhalene 0.70 

4-Chloroanilinc 0.01 

Ilexachlorobul.dicnc 0.01 

2 A 59-50-7 4-Chloro-J-melhylphenol 0.20 -.,)'<7 Y ././,/ ./ ,/ t/ 
2 ON 91-57-6 2-Mclhylnaphlhalene 040 v/ ..,/ vi' Alit 
) ON 17-H-4 IIcxachlorocyclopcmadienc 0.01 ./,/,/' I I 

3 A 88·06·2 2.4.6.Trichlorophenol 0.20 t/ v'./ I 
3 A 95·9~.4 2A.5.T.ichlorophcnol 0.20 .Jf..7\7\7 , \1/ 'I ~....., 'I -~ 

~· .. ~i: ". "- . .... ~ ... 



SEMAATILE onGr\NICS: page 2 
SW 846 - Method 8270 

SITE/PROJECT: ~ -g Ie ARCOC #: _--""bCl<~,-"O,-,rw?O=-_~=-_~~ 
LABORATORY' GeL LABORATORYREPORH' 9'5(/t:L;l .. ~1 

, 

115 DNA CAS- NAME Min RF Inlereepl C"lib Calib CCV Melhod LCS RF RSD/R' RPD Bits 

iliA 1>.05 1<20% I 0.99 1<20% 

13 ON 191-58-7 ).r 10.80 ./ vi' 7 v" AlA 
ON 188-74-4 10.01 .7 ,/ 

ON 11l1-II-3 10.01 7 ./ ,/ 

BN I .. . .. ". 10.90 ./ ./ ./ I~ 
ON 10.20 ./ .,/ ./ 1~-.1 

ON 199-09-2 '-I 10.01 ,/ V !-olD • ., 
ON 183-32-9 I .. 10.90 liU" ./ ,/ ~ 
A 151-28-5 Vt "V 10.DI ./ 0/ ,/ Ali 
A 1'00.02.7 "V, 10.01 ,/ ,/ ,/ './ 

ON 1132•64-9 10.80 -7 ,/ ,/ JJtf 
p--. 1~~J'l1' 112!~14-2~ "v.u .... . ::,:. ", In.,n. ,,.;~ , ,~ I,.'" .,' 1.7: 1~f.:.:7. . 'I~) . :" II 

ON 184-66-2 10.01 7 ..,/ ,/ I AlA 
ON l/uu'·"·J 10.40 V ./ ./ 
ON 186-73-1 rouu ..... 10.90 ,/ v' ./ 
ON 1100-01-6 10.01 ,/ "', ........ ,~ 
A I >J4-"-1 /4 10.01 ....... ~" .. J.. 

.~ .. I'" 
BN 186.30-6 . ,( I) 10.DI ,/ ,/ V' I~ 

_BN 1101-55.3 10.10 V V ./ ,-~ 

1~ld .. ; '~.: IJ.lcll~, I,' ': ;;f.·i.i I;/:'V',: It;'t • .t"~ I~ 1'-:' '. 
.' . .-4-.~~, ~~.; .. ~~ Iii t ,;" I·: V 

14 ON 10.70 ./ ......... 0,/ 7lA 
BN 1120.12-7 10.70 -,) ./ v' 
BN 186-74.8 ,~~u_u .. 10.01 -;/ ,/ vi 
ON 84-74-2 10.01 -;7 ,/ ./ 
BN 10.60 ~."'9~ ,/ ./ , 
ON 1129-00-0 IPyrene 10.60 ,/ ./ ./ ./ 
ON 185-68-7 Ivu·i 10.01 ./ ./ ./ VA 
BN 191-94-1 '3 •• 10.01 ./ .,/ 1-'1-/.1/ 
ON 156.55.3 10.80 ~ ~I V ./ , ~ 

LCS MS LCSD 
RPD 

MS MSD 
RPD 

... 

I~I, I , 
, , --. 

-;.? -;7 7 ----:7 ..,; 

"7 . ./ ./ ./ ..,; ..,/ 

...... 

,"'" 11"'''', I 50"/" ho~ k....-,:,; 

It. 
in 

I I, 
, . , I.'Vi If":; I~V;,,·~'. I':·V::, 
-.7" F,:0 Gi7. r:'Z' I~?J' 

-. 

I, I, , l'i , 
" 'i 

/ ./ 

"'" 
./ 

"'" I ..... 
T 1 

~ l' I~ ~ IV 
Comments: tIY I'--! . ...l j/, ~~ "- -7~~~~~-" jJ,?fl'~_ 

~~ '7' -;; 

·:~.r.:I, .. I J~-iI':. a.....<. 'I'd:r'~ 7 . ~ ~ --
REVIEWED BY: --~ff ;z:: ~..!L DATE: .::z -~~-9"i 

~ 
Field Eq. Field Dup Blks Blks RPD 

-/ JJ,4 
V 

I:,·, ,!.~,; I ~}. I;;,: I' .. ,. ,. :'. ,. ,1, .. ,' 
1111 ~;> ~ 

l.t-, ~ I~ !t-

1 ~ .... I'~< I~ I~ Ii I·:.j I, \. 
l:a' I~" 1:1.'.: 11 ;, Ij'~ /, I~': ! '. ' 

, 
" 

.,. 
H i"!-L ~ r.J, ,,'72 ./..J.:..t 

, "r"'" 



SEMI-VOLATILE ORGANICS: page J 
SW 846 - Melhod 8270 

SITE/PROJECT: :S:,..it- '1I IG ARCOC II: 6{)t2r9tJ 
LABORA TORY:--=""6=~~==L'7'--'=-- LABORATORY REPORT II: _-<Ht-.{;u/:..::":..!;l~qw/!.-.._ 

IS DNA CAS. NAME Min RF 

5 ON 218·01·9 Chrysene 0.70 

5 ON 117-81-7 bis(2·Ethylhexyl)phthalate 0.01 

6 ON 117·84·0 Di·n-oclylphthallte 0.01 

6 ON 205-99-2 Oenzo(b)nuorlnthene 0.70 

6 ON 207-08·9 Oenzo(k)nuoranthene 0.70 

6 ON SO·)2·8 Oenzo(l)pyrcnc 0.70 

6 ON 193-39·5 Indcno( 1.2.3-cd)pyrenc 0.50 

6 ON 5)·70·3 DibenZ(I.h)anthracene 0.40 

6 ON 191-24·2 OenZO(I.h.l)pcrylene O.SO 

Surrogate Recovery Outliers 
Sample SMC t SMC2 SMC) SMC4 SMCS 

.M .' ~ ~A. ~ 
V I""" ---

SMC I: Nitrobcnzene·dS (ON) 
SMC 4: rhenol.d5 (A) 

SMC 2: 2·Flllorobiphenyl (BN) 
SMC 5: 2·Fluorophcnol (A) 

Calib CaUb CCV 
Intercepl RF RSD 1 R' RI'D 

"'If >.05 <20%/0.99 <20% 

,/ ,/ ./ 
,/ 7 ,/ 

./ 0/ 0/ 
,/ ./ V 
./ ./ ./ 
V v v 
v 0/ .,./ 

./ ./ .',/ 

1'/ ./ ,/ ./ 

SMC6 SMC1 ;0 

SMC 3: p.Terphcnyl.dI4 (BN) 
SMC 6: 2,4.6·Tribromophenol (A) 

SMC 7: 2·2-Chlorophenol·d4 (A) SMC 8: 1.2-Dichlorobcnzcne-d4 (ON) 

Internal Standard OUlliers 

Melhod 
Blks LCS 

Ii' I AlA 

, Ii , 

Comments: 

LCSD 

./1 

. 

Sample IS l'lrel IS I-RT tS l·.rea IS 2·RT IS )·.re. I~J.RT IS 4·.,c. IS 4·RT IS S·.rel IS S·RT Is 6·are. 

IS I. I A·nidlh" .. ...,"7.~.,c-d4 (nN) 
IS~: l'h~"athr(nc·dIO (nN) 

M 
". Ie:;. 

fA 

IS 2: Narhthalcnc-dR (nN) 
IS 5: Chr),scnc-d12 (ON) 

II" 

. '- . 
-~ 

IS .1: Accnarhthcnc.dlO (ON) 
ts Il: l'cryl • .,c-d12 (UN) 

LCS 
RrD 

I, 
,17 

I~ ".RT. 

_ • _ DATE: ____ ;;.~.? S -::.99 

MS Field 
fq. Field MS MSD 

RrD Dup Ulks Blks RI'D 

./ AlA 
'7 ./ 

,I, I , ,,,, 

, 

I-



e • VOLATILE ORGANICS: 
SW-846 - Melhod 8260 

SITE/PROJECT: ___ S"""'OS:Z"P'=-"h!-"/L.::G=-__ ARCOC #: ~/JI) ~9'1') 
LABORATORY: G'c-(.. LABORATOR~REPORT#: 't'l5l0.;J.t{ I 

III ()) (3) 

lis GC/MS 

Name CAS' 1>,05 1<20% (0,991<200/. 

II 174·87·3 10,10 ./ .I '/.1 .1,/./ 
174.83.9 10,10 ,/ -'"'.... ./ ,/ I "" ,/ I" Ivlnyl chloride 175·01-4 ' " 10,10,' t/. ;,./, ';' I,'''' II", . ','.' L::: ,'. ' ,.0/ .,., 
17H)0·) 10,01 .,., .. ", F~.J -'V./ ... 

: chlOride (I0xblk) 175-09-2 10,01 .,;' 0/"" 1 . .::J. ./ I2.lJ 

,I, 

l! ' 
~I~' 
12 ,I 

12 II,ans·1 
l! 
13 

i! 
13"'1" 
) ,I 
J Iloluene(lOxblk) 

13 
! Slyrene 
3 

1"5 

t,: :. 

1124-48·1 10,10 v' t/ .; 
179.1 ).: 10,10 ,/" !..ii/.J 

, .:.,(, 11J' .10.50,~ I ... ..:.·., of,:" I.,.' 
1100 1·02-6 10.10 .." -;,;;' J 
175·: j.; 10.10 ./.,;'.1 
1108·10·1 10.10 0/ -,7 7..;l. 
I)yl·/.... 10.01 ,/,/ t.O 

. 1121-t8~ .. ~" 10.20,' . '. ,/.":. IJ.i.;'.o/~,:':"..·"'", 
119-34·5 10,30 '/,/ I:?. ~ 
1108·88·3 10.40 "",/./ 

;" .;1 ' IMO~: I~ 
1100-41-4 10,10 .''/ 

. 1100-42-5 10.30 0/ 
0,30 ./ 

.. ' 0.0 I,; . ..,.. , .. ~.,.",. 

t/ oJ 
,/ J 
" J ,1/ 

.. ~"'I.:z.'. &1:<,.:'; 

. 
II '" ." ,/ 

II" " 

'" ./ 
". ' .-'., I .. ~;·,·; ":'1':'1'..:'· '~'~.~tro/ 

I ; 
vi .I ./ ./ 
V";oJ •. V".<i.I*,~..4;.; I~!~ 

,/ ./ 

'" ,/ 
, '.LL' ...... , v ... 
,/ ./ 
0/ 0/ 

.' '~"'" '" . "'~ '.J, , .. 1·,-::;;:" t'...d-:~, . --'- " .. 



VOLATILE ORGANICS: page 2 
SW-B46 - Melhod 8260 

SITEIPROJECT: 5..:1; ~/G ARCOC #/: ~ f)f) ,. 'If) 
LABORA TORY: _-"G~e,"-=L~ ___ LABORATORY REPORT#: f'iIO;l'" 

u lers Surrogale Recovery and Inlemal Standard 0 II" 
Sample SMC I SMC2 SMC3 IS I-area IS I-R T IS 2-are a IS 2-R T IS 3- area 

J.....-"" 
~ 

~ 
1/ 

SMC I: 4-Bromonuorobenzene 
SMC 2: 1.2-Dichloroelhane-d4 
SMC 3: Toluene-dB 

V 

.Al1h 
V' ''':'-

~ 
..... 

V 
V 

IS I: Bromochloromethane 
IS 2: 1.4-Difluorobenzene 
IS 3: Chlorobenzene-dS 

I 
-I;;; 

---~ -... --I"" 
• ...J.. ~ 

A~ 

IS 3- RT 

-------------



IIIGI"'LOSIVES: • SW846 Method 8330 

SITE/PROJECT: <.~ <lIe. 
LABORATORY: t;. el.. 

ARCOC Ii: (,t(Y19tJ 
LABORATORY REPORT Ii: __ --L-9..u<j{~/o""'-""2-.:...'IL..J7L__ 

.-.-;, I~ ,I'" f;C. .:1.-17-" 'l1tlH- )-J'1~ 

~urve CCV Method LCS MS 
Field 

Eq. Field :, ... J. 

NAME CAS II Rl RPD Blks 
LCS LCSD 

RPD 
MS MSD 

RPD 
Dup 

Blks B1ks 
3)C 

RPD :&I>l-
.99 20% U 20% 20% U U 

HMX 2691-41-0 ./ .I' .~ 0/ v' ./ ../ ./ ./ V- ol" iliA ,/ 

RDX 121·82·4 v ./ ./ J 
1,3,5-Trinilrobenzene 99-35·4 .... ../ ,/ --L II 
I,l·dinitrobcnzcnc 99·~.r:o ~(. ./ ,/ ./ 1/'1. ,'I 1/:1..3 
~iU:ObenJene;~'r .• ::;\,;.1~.·.~i: • 98"95"3 ., ".' '':'~'~~ ;.ii.~'Jo! '..~·)~!ftI(.r ,'.' ; 0':,' . l'.,' ~ ~a"r~j' ~ ~ .;;.:.1;4 ' ... ..; .-;j." . ;. .... \~ . :~'!.::.M ,~. ,:~il~: ,4, ,~c: !.'J , ~. ;.;~ ",.v',:.,); i.:l .... l.= ... '.~"~" ~ .. ~ . 
Tetryl 479-45-8 ,/ ,/ ./ :19.' IU.-!> 
2,4,6·trinitrotoluene 118-96·7 ,/ ,/ ,/ ,./ 

2-amino·4,6-dinitrololuene 35572-78-2 ,/ v' v 
4-amino·2,6·dinitrotoluene 1946·S 1·0 ,/ v' ~ 
2,4·dinitrotoluene 121·14·2 ./ v'. v 
2.6·dinitrotoluene 606·20·2 0/ tI ~ 
2·nitrololuene 88· 72·2 ./ v'. ./ 
4·nitrotoluene 99·99-0 t/ tI ,/ 
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Contract Verification Review (CVR) 

Project Leader PAUL FRESHOUR Project Name 81C VCM SAMPLING Case No. 7214.2213 
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1.7 Date samples received X 
1.B Condition upon receipt Informallon provided X 

20A Itl ILb t . nalYI ca a ora ory R epa rt 
Line Complete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature X 
2.2 Method reference number(s) complete and correct X 
2.3 ac analysis and acceptance limits provided (MS, LCS, LCD) X 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X 
2.5 Detection Limits provided; pal and MDl(or IDL) X 
2.6 ac batch numbers provided X 
2.7 Dilution Factors provided X 
2.B Data reported using correct 51g. fig. (2 for org.; 3 for Inorg.) X 
2.9 Rad analysis uncertainty provided (2 sigma error) X 
2.10 Narrative provided X 
2.11 TAT met X 
2.12 Hold times met X Sample 042236-112 out by 11 minutes; time not given 

for HE analysis 
2.13 Were contractual qualifiers provided X "S" not provided for Mercury and Methylene Chloride 
2.14 All requested result data provided X 

• • 



• 3.0 Data Quality Evaluation 
Item Yes No If no. Sample 10 No.lFraction(s) and Analysis 

3.1)Reporting units appropriate for the matrix and meet contract specified or 
project-specific requirements? Inorganlcs and metals reported as ppm X 
(mglliter or mg/Kg). Units consistent between QC samples and sample 
data. 

3.2)Quantitatlon limit met for all samples? 
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3.3)Accuracy 
a) Laboratory control sample accuracy reported and met for all samples? X 

b) Surrogate data reported and met for all organic samples analyzed by a 
gas chromatography technique? X 

c) If requested. matrix spike recovery data reported and met. 
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3.4)Preclslon LCS OUP RPO% high for Benzene 

a) Laboratory control sample precision reported and met for all samples? X 
For rad analysis, sample duplicate precision reported and met 

b) If requested, matrix spike duplicate RPO data reported and met. 
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3.S)Blank data 2-Hexanone, Beryllium detected In aqueous method blanks 

a) Method or reagent blank data reported and met for all samples? X Methylene Chloride, Mercury detected In soli method blanks 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met? Barium, 2-Hexanone, Methylene Chloride, Tetrachloroethylene detecled In EB 

X 2-Hexanone, Methylene Chloride detected In TB 

3.6)Contractual qualifiers provided: 0Jo• estimated quantity; °Bo·analyte found in °Bo not provided for Methylene Chloride 

method blank; °Uo. analyte undetected (results are below the MOL or Lc X , 
(rad»; OW-analysis done beyond the holding time. 

3.7)Narratlve Included, correct, end complete? 

X 

. 
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4.0 Data Quality Evaluation Continuation 
Summarize the findings In the table below. List only samples/fra~tlons for which deficiencies have been noted. 

Sample/ 

Fraction No. Analysis Qualifiers Comments 

All soli voc samples 8260 B Methylene Chloride detected In soli method blank-associated sample not qualified with 'B' 

All soli Mercury 7471 B Mercury detected In soil method blank-associated samples not qualified with 'B' 

samples 

All HE soli samples 8330 Extraction time not provided 

Were deficiencies noted. ® ~ © No 

Based on the review, this data package Is complete. ©Ves 

If no, provide: nonconformance report or correction request number 1550 and date correction request was submilled I ~ I 0 II q~ 

Reviewed by: ~Ul~llAbw.:::.==--____ _ Date: 11/30198 Closed by: _LlUI.d.:::::U:~.:l!lt::= ______ _ Date: oz-oz-,ct 
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SWMU 81 C: RISK SCREENING ASSESSMENT 

I. Site Description and History 

Solid Waste Management Unit (SWMU) 81C, a subunit of SWMU 81, is referred to as the New 
Aerial Cable Facility on the Resource Conservation and Recovery Act (RCRA) Hazardous and 
Solid Waste Amendment permit. SWMU 81C is located on U.S. Air Force land withdrawn from 
the Bureau of Land Management and permitted to the U.S. Department of Energy (DOE). The 
site is located on a western sloping hillside on the east side of SOl. se Mete Canyon. Sol se 
Mete Canyon drains to the north into Lurance Canyon, which in turn drains to the west to the 
Arroyo del Coyote. Coyote Springs Road follows the drainage of the Lurance Canyon and is 
the main access to the service road in Sol se Mete Canyon. SWMU 81 C is an inactive subunit 
south of the active sled track (SWMU 81A). Testing activities at the Aerial Cable Facility 
include gravitational accelerated (drop) tests and rocket sled pull-down tests. The pull-down 
technique uses towing cables to accelerate rocket sleds carrying the test items. The test items 
are released from the overhead cable as the rockets are ignited and directed toward a target, 
which is usually located on the canyon floor. 

Historical published information regarding the hydrogeology of Sol se Mete and Lurance 
Canyon has been summarized in the "RCRA Facility Investigation [RFI] Work Plan for the 
Operable Unit [OU] 1333, Canyons Test Area" (SNUNM September 1995). Since that time, 
additional bedrock wells and alluvial piezometers have been installed in the Lurance Canyon, 
and data collected from the new bedrock wells have supported the hydrologic model of 
semiconfined to confined groundwater conditions at a depth of approximately 222 feet below 
ground surface (bgs) in the Lurance Canyon SWMUs. The data collected from the alluvial 
piezometers support the absence of alluvial groundwater. Hydrologic data have been based 
upon the Burn Site Well, CYN-MW1O, 12AUP01 (piezometer), and CYN-MW2S (piezometer). 

In summary, the groundwater beneath the floor of the Sol se Mete Canyon occurs at depths of 
approximately 222 feet bgs under semiconfined to confined conditions in fractured metamorphic 
rock. There has been no record to date of shallow groundwater occurring in the alluvium 
overlying the bedrock. 

For a detailed discussion regarding the local setting at SWMU 81C, refer to the RFI work plan 
for OU 1333 (SNUNM September 1995). 

Construction of the New Aerial Cable Site, SWMU 81, began in 1970 in response to the need to 
upgrade the aerial cable facilities that existed at the Old Aerial Cable Site (SWMU 82) (SNUNM 
September 1995). The new aerial cable facilities provide impact testing on weapons and other 
test units that may be subject to detonation (SNUNM September 1995). A 1971 historical aerial 
photograph shows that at that time SWMU 81 was active and had three main features: cables 
suspended between the east and west ridge tops, a concrete impact pad, and a 600-foot-long 
sled track (SNUNM August 1994). A smooth-track cable was added to the southern cable Area 
I in 1977 to allow additional trolley simulated aerial flight tests by all three branches of the 
military service. 
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A 1983 historical aerial photograph shows that the site had several additional features such as 
storage shed, concrete pads, winches, pulleys, cables, and a fire scar caused by a runaway 
rocket motor to the east of the sled track (SNUNM August 1994). The sheds, trailers, and 
camera bunkers in the southern cable area (referred to in other documents as the arena) were 
used for equipment storage and had never been used for tests. There were no visible signs of 
spill or contamination in or near these support structures (SNUNM September 1995). Several 
of the concrete blocks around the impact pad were used as anchors for a net that was 
suspended at the impact pad. No hazardous materials were ever stored or noted at the winch 
sites associated with SWMU 81. There is no evidence that hazardous constituents had ever 
been used or released at these support structures. No fuel storage areas or fuel spills have 
been identified (SNUNM September 1995). In addition to the former burial location, two other 
areas on the north side of the sled track exhibit evidence of fill material (Figure 2-2 of the 81 C 
Voluntary Corrective Measure [VCM] Plan). These areas are not officially part of SWMU 81 C 
but have been included because of the evidence of fill material. 

Comprehensive information on the material buried at SWMU 81C is not available. Interview 
records state that solid debris such as cables, wire, and insulation material from past tests may 
be present in the buried portion of the natural water course (Martz 1985a, b). Additional debris 
may include wood, sandbags, weapon casings, camera stands, mirrors, and high explosives 
residue. Interviews verify that it was a common practice to push vegetation and soil into nearby 
arroyos when clearing areas for testing. Wire, cable, and metal debris have been observed 
protruding from the graded surface overlying the buried watercourse. 

II. Data Quality Objectives 

The confirmatory sampling conducted at SWMU 81C was designed to collect adequate 
samples to: 

• Determine whether hazardous waste or hazardous constituents have been released at 
the site 

• Characterize the nature and extent of any releases 

• Provide sufficient Level 3 analytical data to support risk screening assessments. 

Table 1 summarizes the sample location designations at SWMU 81 C. The source of potential 
constituents of concern (COCs) is expended rocket motors and related pieces of scrap metal 
associated with the pull-down tests conducted at the SWMU 81A sled track. Table 2 
summarizes the analytical methods and data quality requirements necessary (1) to adequately 
characterize hazardous constituents derived from expended rocket motors and metal debris 
and (2) to support risk screening assessments. 
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Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Area of Number of 
Potential Site Sampling Sample Density Sampling Location 

(samples/acre) Site CDC Source (acres) Locations Rationale 
SWMU Expended 0.5 39 78 Sample locations 
81C rocket based upon 

motors and geophysical surveys 
related that identified the 
scrap metal distribution of buried 

metal debris at the 
SWMU 81 C former 
burial location. 

CDC = Constituents of concern. 
SWMU = Solid Waste Management Unit. 

Table 2 
Summary of Data Quality Requirements 

Data Quality 
Analvtical Requirement Level 

TAL metals EPA Method Level 3 
6010f7000· 

VOCs EPA Method 8260· Level 3 

SVOCs EPA Method 8270· Level 3 

HE compounds EPA Method Level 3 
8330· 
Gross alpha/gross beta Level 3 
EPA Method 900.0· 
Gamma spectroscopy Level 2 
EPA Method 901.1· 

·EPA (November 1986). 
EPA = U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories. 
HE = High explosives. 
TAL = Target analyte list. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 

AU5·99IWP/SNL: rs4500-3.doc 

Radiation Protection Sample 
Diagnostics Laboratory 

GEL Department 7713 SNUNM 
39 samples Not applicable 
5 duplicates 

39 samples Not applicable 
5 duplicates 
39 samples Not applicable 
5 duplicates 
39 samples Not applicable 
5 duplicates 

39 samples Not applicable 
5 duplicates 

Not applicable 39 samples 
5 duplicates 
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All off-site laboratory results were reviewed and verified/validated against the "Data Verification! 
Validation LeveI3-DV-3" in Attachment C of the Technical Operating Procedure 94-03, Rev. 0 
(SNUNM July 1994). All gamma spectroscopy data were reviewed by SNUNM Department 
7713 Radiation Protection Sample Diagnostic Laboratory to conform with "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). These 
reviews confirmed that the data are acceptable for use in the no further action (NFA) proposal 
for SWMU 81C. The data quality objectives (DOO) for SWMU 81C have been met. 

III. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, rate, and extent of contamination at SWMU 81 C 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, historical operating records, and 
radiological and explosives surveys. The DO Os contained in the work plan for OU 1333 
(SNUNM September 1995) and the VCM Plan for Excavation and Debris Removal at 
Environmental Restoration (ER) SWMU 81C Former Burial Location (SNUNM August 1998) 
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 81 C that is presented in Section 3.5 of the associated NFA proposal. This section 
describes the quality of the data specifically used to determine the nature, rate, and extent of 
contamination. 

111.2 Nature of Contamination 

The nature of contamination at SWMU 81 C was determined by a soil vapor survey (SVS), 
geophysical surveys, and analytical testing of soil media. The SVS and geophysical surveys 
were performed to pinpoint where possible contamination might exist and the analytical testing 
(volatile organic compounds [VOCs], semivolatile organic compounds [SVOCs], HE, and metals 
analyses) was performed to characterize potential releases of COCs. Gamma spectroscopy 
and gross alpha/gross beta were also performed to determine whether any radioactive 
materials were present at the site. These analytical methods are appropriate to characterize 
the COCs associated with the historical activities at SWMU 81 C. 

111.3 Rate of Contamination 

Primary sources of COCs were removed from SWMU 81C during a VCM conducted in the fall 
of 1998. Currently, only minor amounts of metallic debris remain at the site. The rate of COC 
migration is dependent predominantly upon site meteorological and surface hydrologic 
processes as described in Section V. Data available from the Site-Wide Hydrogeologic 
Characterization Project Report (published annually); numerous SNUNM air, surface water, 
and radiological monitoring programs; biological surveys; and other governmental atmospheric 
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monitoring at the Kirtland Air Force Base (Le., National Oceanographic and Atmospheric 
Administration) are adequate to characterize the rate of COC migration at SWMU 81C. 

If 1.4 Extent of Contamination 

Thirty-nine soil samples were collected at the bottom of the completed excavation at 
SWMU 81 C. The sample collection points were selected based upon an evenly spaced grid on 
both the upper and lower sections of the site. The number of samples collected was deemed 
sufficient to establish the presence of detectable COCs from buried rocket motors and 
associated metal debris related to tests conducted at SWMU 81A. The sample density was 
78 samples per acre, which is greater than comparable U.S. Environmental Protection Agency 
(EPA) remedial investigation/feasibility studies (Selman et al. 1994). 

Because of the relatively low solubility of most metals and organic compounds, limited 
precipitation and high evapotranspiration, the vertical rate of contaminant migration is expected 
to be extremely low. Soil samples were collected from the surface of the bottom of the 
excavation of SWMU 81C. Approximately, 3 feet of soil was removed from the lower section of 
SWMU 81 C before samples were taken, and approximately 12 feet of soil was removed from 
the upper section of SWMU 81C before samples were taken. Therefore, the sample collection 
depths are considered representative of the media potentially affected by burial activities and 
sufficient to determine the vertical extent of COC migration. 

In summary, the confirmatory sampling was appropriate and adequate to determine the nature, 
rate, and extent of contamination. 

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 81 C NFA proposal. Generally, all organics, 
radiologicals, and inorganic COCs that were detected through analysis were evaluated for this 
risk assessment. If the concentration represented by the analytical detection limit of an organic 
compound was too high (Le., could possibly cause an adverse effect to human health or the 
environment), the compound was retained. Organic compounds that were determined to have 
sufficiently low detection limits to ensure protection of human health and the environment are 
not included in this assessment. 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, 
Zamorski December 1997) was selected to provide the background screen in Tables 3 and 4. If 
applicable, human health nonradiological COCs were also compared to SNUNM Subparts 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 were evaluated. The non radiological COCs evaluated include 
VOCs, SVOCs, explosives, and inorganics. 
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Table 3 
Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 81 C with Comparison to the 

Associated SNLJNM Background Screening Value, BCF, and Log Kow 

SNUNM 
Maximum Background 

Concentration Concentration 
COCName (mg/kg) (mg/kg)" 

Arsenic 13.5 9.8 
Barium 496 246 
Beryllium 1.07 0.75 
Cadmium 1.67 0.64 
Chromium, total" 37.7 18.8 
Lead 176 18.9 
Mercury 0.0842 0.055 
Selenium 1.3 2.7 
Silver 0.518 J <0.5 
Chlorodibromomethane 0.00084 J NA 
Chloroform 0.0074 J NA 
Dichlorobromomethane 0.0021 J NA 
Methylene chloride 0.0078J NA 
Bis(2-ethylhexyl)phthalate 1.5 NA 
Diethyl phthalate 13 J NA 
m-dinitrobenzene 0.10 NA 
Phenol 0.24J NA 

Note: Bold indicates COCs that failed the background screening 
erocedure andlor are bioaccumulators. 
bFrom Zamorski (December 1997) Canyon Area Soils. 
From NMED (March 1998). 
~CF andlor Log K... from Yanicak (March 1998). 
BCF from Neumann (1976). 

;SCF From Howard (1990). 
BCF from Callahan et a/. (1979). 
~Log K... from Micromedex (1998). 
BCF from Howard (1989). 

BCF = Bioconcentration factor. 

Is Maximum COC 
Concentration 
Less Than or 
Equal to the 
Applicable Is COCa 

SNUNM BCF Bloaccumulator?b 
Background (maximum (BCF>40, 

Screening Value? aquatic) LogK_ Log K->4) 
No 44" NA Yes 
No 170" NA Yes 
No 19" NA No 
No 64" NA Yes 
No 16" NA No 
No 49" NA Yes 
No 5500" NA Yes 
Yes 800' NA Yes 
No 0.5" NA No 
NA 1.47" 2.24" No 
NA 10.35" 1.92" No 
NA 1.37· 2.10· No 
NA 5" 1.25" No 
NA 851" 7.6" Yes 
NA 117" 2.47" Yes 
NA 8.59 1.4g9 No 
NA 277" 1.46" Yes 

COC = Constituent of concern. 
IT = IT Corporation. 
J = Estimated concentration. 
K... = Octan?l-water partition coefficient. 
Log = Logarithm (base 10). 
mglkg = Milligram(s) per kilogram. 
NA = Not applicable. 
NMED = New Mexico Environment Department. 
SNLlNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

00 -() 



Table 4 
Radiological COCs for Human Health and Ecological Risk Assessment at SWMU 81 C with Comparison to the Associated 

SNLJNM Background Screening Value and BCF 

Is Maximum COC 
SNUNM Concentration Less Than 

Maximum Background or Equal to the Applicable 
Concentration Concentration SNUNM Background BCF 

COCName (pCVg) (pCVg)a Screening Value? (maximum aquatic) 

Th-232 0.89 1.03 Yes 

U-238 1.04 2.31 Yes 

U-235 0.2529 0.16 No 

U-234 0.13" 2.31 Yes 

Cs-137 0.575 0.515 No 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aFrom Dinwiddie (September 1997), Canyons Area Soils. 

bNMED (March 1998). 

°Baker and Soldat (1992). 

dyanicak (March 1997). 

3000
0 

900
0 

900
0 

900
0 

300d 

Is COC a b 

Bloaccumulator? 
(BCF>40) 

NOd 

Yes 

Yes 

Yes 

Yes 

·U-234 values were calculated using the U-238 concentration and assuming that the U-238 to U-234 ratio was equal to that detected during waste 
characterization of DU-contaminated soils generated during the radiological voluntary corrective measures project, where U-234",U-23818 (Miller 
June 1998). 
fBCF from Whicker and Schultz (1982). 
gGamma spectrometry results for this radionuclide was NO (not detected above MDA), but the MDA was higher than background and other 
reported concentrations. Therefore, the maximum MDA was used in the risk assessment calculations. 
BCF '" Bioconcentration factor. 
COC '" Constituents of concern. 
DU '" Depleted uranium. 
NMED '" New Mexico Environment Department. 
pCVg '" Picocurie(s) per gram. 
SNLlNM '" Sandia National LaboratorieslNew Mexico. 
SWMU '" Solid Waste Management Unit. 

00 -('l 
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Table 3 lists nonradiological COCs for the human health and ecological risk assessment at 
SWMU 81C. 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, Zamorski December 1997). Sections VI.4, V11.2, and VII.3 provide 
discussion of Tables 3 and 4. 

v. Fate and Transport 

The primary release of COCs at SWMU 81 C was to the subsurface soil and resulted from the 
burial of waste materials. Excavation and removal of soil are potential human-caused 
mechanisms of transport. Wind, water, and biota are natural mechanisms of COC transport 
from the primary release pOint. Winds at this site, however, are moderated by the canyon 
topography and by the woodland vegetation on the nearby slopes. Therefore, wind erosion at 
this site is probably not significant as a transport mechanism. 

Water at SWMU 81C is received as precipitation (rain and occasionally snow). Precipitation will 
either evaporate at or near the pOint of contact, infiltrate into the soil, or form runoff. The 
sloping terrain of the site may result in 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]). SWMU 81C occupies a site that had been 
part of a natural drainage channel that flowed into the main arroyo channel that drains the Sol 
se Mete Canyon, which discharges into Arroyo del Coyote in Lurance Canyon. Runoff may 
carry surface soil particles with adsorbed COCs. The distance of transport will depend upon 
the size of the particle and the velocity of the water. Particles within the drainage may be 
carried and deposited downstream during periods of surface-water flow. 

Water that infiltrates into the soil will continue to percolate through the soil until field capacity is 
reached. COCs 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 SWMU 81C is 
about 60 inches (USDA June 1977). This 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 222 feet bgs and is in a semiconfined or 
confined aquifer, the potential for COCs to reach groundwater through the unsaturated zone 
above the water table is very small. As water from the surface evaporates, the direction of 
COC movement may be reversed with capillary rise of the soil water. 

Plant roots can take up COCs that are in the soil solution. This may be a passive process, but 
active uptake (Le., that requires energy expenditure on the part of the plant) or exclusion of 
some constituents in the soil solution may also take place. COCs taken up by the roots may be 
transported to the above-ground tissues with the xylem stream. Above-ground tissues can take 
up adsorbed constituents directly from the air or by contact with dust particles. Organic 
constituents in plant tissues can be metabolized or released through volatilization. Those that 
remain in the tissue can be consumed by herbivores or eventually returned to the soil as litter. 
Above-ground litter is capable of transport by wind until consumed by decomposer organisms in 
the soil. COCs in plant tissues that are consumed by herbivores can pass through the gut and 
be returned to the soil in feces (at the site or transported from the site in the herbivore) or can 
be absorbed and held in tissues, metabolized, or excreted. The herbivore can be eaten by a 
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primary carnivore or scavenger, and the COCs 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 COCs within the food chain is 
dependent upon the mobility of the species that comprise the food chain and the potential for 
the COC to be transferred across the links in the food chain. 

Degradation of COCs at SWMU 81 C can result from biotic or abiotic processes. COCs at 
SWMU 81 C that are inorganic and elemental in form are not considered to be degradable. 
Radiological COCs, however, undergo decay to stable isotopes or radioactive daughter 
elements. Other transformations of inorganics could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to seleno-amino acids in plants). Degradation processes for 
organic COCs can include photolysis, hydrolysis, and biotransformation. Photolysis requires 
light and, therefore, takes place in the air, at the ground surface, or in surface water. Hydrolysis 
includes chemical transformations in water and can occur in the soil solution. Biotransformation 
(Le., transformation caused by plants, animals, and microorganisms) can 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 can occur at SWMU 81C. COCs at 
this site include both inorganics (metals and radionuclides) and organics in surface and 
subsurface soil. Because of the local topography and woodland vegetation, the potential for 
transport of COCs by wind is low. The potential for transport by surface-water runoff is 
moderate for COCs currently at or near the soil surface because of the proximity to an 
ephemeral drainage channel. 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 and/or biotransformation of organics and their loss by volatilization can be 
significant. The potential for uptake into the food chain by most other organic COCs at 
SWMU 81 C is considered moderate to low because of the terrestrial nature of the habitat and 
the arid climate. Decay of radiological COCs is insignificant because of their long half lives. 

Table 5 
Summary of Fate and Transport at SWMU 81 C 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Moderate 
Migration to Qroundwater No None 
Food chain uptake Yes Moderate to low 
Transformation/degradation Yes Moderate to high (organics) 

Low (inorganics and radionuclides) 

SWMU = Solid Waste Management Unit. 
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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 COCs 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics and Ql'operties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COCs. 

Step 3. The potential intake of these GOCs 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 COG to the SNUNM proposed 
Subpart S action level. 

Step 4. Toxicological parameters are identified and referenced for GOCs 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 non radiological COGs 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 
GOG occurs as contamination and exists as a natural background radio nuclide. 

Step 6. These values are compared with guidelines established by the EPA and the DOE to 
determine whether further evaluation, and potential site cleanup, is required. 
Nonradiological GOG risk values are also compared to background risk so that an 
incremental risk may be calculated. 

StepJ. Uncertainties are discussed in the_previous steQs. 

VJ.2 Step 1. Site Data 

Section I provides the description and history for SWMU 81 C. Section II presents the DOOs. 
Section III discusses the nature, rate, and extent of contamination. 

VI.3 Step 2. Pathway Identification 

SWMU 81C has been designated a future land-use scenario of recreational (DOE et al. October 
1995) (see Appendix 1 for default exposure pathways and parameters). Because of the 
location and the characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because of the potential to inhale dust and volatiles (volatile 
inhalation is included for non radiological constituents only). Soil ingestion is included for the 
radiological COCsas well. No water pathways to the groundwater are considered. Depth to 
groundwater at SWMU 81 C is approximately 222 feet bgs. Because of the lack of surface 
water or other significant mechanisms for dermal contact, the dermal exposure pathway is 
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considered not to be significant. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for the recreational land-use scenario. However, plant uptake is 
considered for the residential land-use scenario. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Plant uptake (residential only) Plant uptake (residential only) 

Direct gamma 

VI.4 Step 3. COC Screening Procedures 

Step 3 is discussed in this section and includes two screening procedures. The first compares 
the maximum COC concentration to the background screening level. The second 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. 

VI.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 
concentrations were used to provide the background screen in Table 3 and to calculate risk 
attributable to background in Table 9. Only the COCs that are higher than 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 any further in the risk 
assessment. This approach is consistent with DOE Order 5400.5, "Radiation Protection of the 
Public and the Environment" (DOE 1993). Radiological COCs that do not have a background 
value and are detected above the analytical minimum detectable activity 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 show a comparison of SWMU 81 C maximum COC concentrations to the 
approved SNUNM maximum background values (Dinwiddie September 1997, Zamorski 
December 1997) for the human health risk assessment. Eight of the nonradiological COCs 
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exceeded their respective background screening levels. Eight nonradiological COCs are 
organic compounds and, therefore, do not have background concentrations. 

The maximum concentration value for lead is 176 milligrams (mg) per kilogram (/kg). The EPA 
intentionally does not provide any 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 mglkg (EPA 1996a); for a residential 
land-use scenario, the EPA screening guidance value is 400 mglkg (EPA 1994). The maximum 
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. 

Of the radiological COCs, two (U-235 and CS-137) had maximum measured activities or an 
MDA greater than their respective background activities. 

VI.4.2 Subpart S Screening Procedure 

VIA.2.1 Methodology 

The maximum concentrations of non radiological COCs not eliminated during the background 
screening process were compared with action levels (IT July 1994) calculated using methods 
and equations promulgated in the proposed RCRA Subpart S (EPA 1990) and Risk 
Assessment Guidance for Superfund (RAGS) (EPA 1989) documentation. Accordingly, all 
calculations were based upon the assumption that receptor doses from both toxic and 
potentially carcinogenic compounds result most significantly from ingestion of contaminated 
soil. Because the samples were all taken from the surface, this assumption is considered valid. 
If there were ten or fewer COCs and each had a maximum concentration less than 1/10 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 81 C sample set has more than ten COCs that continue past the first 
screening level (including COGs that do not have background screening values), the proposed 
Subpart S screening process was not performed. All nonradiological COCs that are not 
eliminated during the background screening process for SWMU 81C 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) 
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Table 6 
Toxicological Parameter Values for SWMU 81 C Nonradiological COCs 

RfDo SFo SFlnh 

(mg/kg- RfDinh (mg/kg- (mg/kg- Cancer 

Confidence· I (mg/kg-day) • ·1 -1 
COCName day) Confidence day) day) 

Arsenic 3E_4c 
M -- -- 1.SE+O

c 
1.SE+1

c 

Barium 7E-2
c 

M 1.4E_4
d -- - --

Bervllium 2E_3c 
LtoM S.7E-6

c 
M -- 8.4E+O

c 

Cadmium SE_4c 
H S.7E_S

d -- -- 6.3E+O
c 

Chromium III 1E+Oc L S.7E_7
f -- -- --

Chromium VI SE-3
c 

L -- -- -- 4.2E+1
c 

Mercury 3E-4" -- 8.6E-S
c 

M -- --
Silver SE_3c 

L -- - -- --
Chlorodibromomethane 2E-2

c 
M 2E-l -- 8.4E-2

c 
8.4E-2

d 

Chloroform 1E_2c 
M 1E-l -- 6.1E-3

c 
8.1E-2

c 

Dichlorobromomethane 2E-2
c 

M 2E_2
d -- 6.2E-2

c 
6.2E-2

d 

Methylene chloride 6E-2
c 

M 8.6E-1" - 7.SE-a" 1.7E-a" 
Bis(2-ethylhexyl) 

2E_2
d 

2.2E_2
d 

1.4E-2
d 

1.4E-2
d 

iphthalate -- --
Diethyl phthalate 8E-1

c 
L 8E_1

d -- -- --
m-dinitrobenzene 1E_4c 

L 1E_4d -- -- --
Phenol 6E_1 c 

L 6E_1 d -- -- --
'Confidence associated with IRIS (EPA 1998a) database values. Confidence-L = low, M = medium, H = high. 

bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 1998a): 
A = Human carcinogen. 
B1 = Probable human carcinogen. Indicates that limited human data are available. 

Class 

A 

-
81 

81 

-
A 

0 

0 

C 

82 

82 

82 

-
0 

0 

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 1998a). 

'Toxicological parameter values from EPA Region 9 electronic database (EPA 1996b). 

'Toxicological parameter values from HEAST database (EPA 1997a). 
fToxicological parameter values from EPA Region 3 electronic database (EPA 1997b). 
CDC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-day = Milligram(s) per kilogram day . 

. , 
(mg/kg-day) = Per milligram per kilogram day. 

RfDlnh 

RIDe 

SF'"h 
SFe 
SWMU 

= 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 81 C COCs Obtained from a 

RESRAD Risk Coefficients· .. 

SFo SFinh SFev 
Cancer Classb 

COCName (1/pCI) (1/pCi) (gJpCi"Yli 
U-235 4.70E-11 1.30E-08 2.70E-07 A 
Cs-137 3.20E-11 1.90E-11 2.10E-06 A 

"From Yu et al. (1993a). 
bEPA weight-ot-evidence classitication system tor carcinogenicity (EPA 1989): A = human carcinogen. 
1/pCi = One per picocurie. 
COC = Constituents ot concern. 
EPA = U.S. Environmental Protection Agency. 
g!pCi-yr= Gram(s) per picocurie-year. 
SF ev = External volume exposure slope tactor. 
SFlnh = Inhalation slope factor. 

SFo = Oral (ingestion) slope factor. 
SWMU = Solid Waste Management Unit. 

(EPA 1998a), Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the 
EPA Region 9 (EPA 1996b) and EPA Region 3 (EPA 1997b) 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 1988a). 

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

• DCFs for volume contamination (exposure to contamination deeper than the immediate 
surface of the site) were calculated using the methods discussed in "Dose-Rate 
Conversion Factors for External Exposure to Photon Emitters in Soil" (Kocher 1983) 
and in ANUEAIS-8, Data Col/ection 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 non radiological COCs and associated background for recreational and residential land 
uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both recreational and residential land uses. 
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VJ.S.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 recreational 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 aJ. 1993a). 

Although the designated land-use scenario is recreational 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 0.00 for the SWMU 81 C nonradiological COCs and an excess cancer 
risk of 8E-7 for the designated recreational land-use scenario. The numbers presented 
included exposure from soil ingestion and dust and volatile inhalation for non radiological COCs. 
Table 9 shows an HI of 0.00 and an excess cancer risk of SE-7 assuming the maximum 
background concentrations of the SWMU 81 C associated background COCs for the designated 
recreational land-use scenario. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the recreational land-use scenario, a TEDE was calculated for an individual who spends 
4 hours per week on the site. This resulted in an incremental TEDE of 5.SE-3 millirem per year 
(mrem/yr). In accordance with EPA guidance found in Office of Solid Waste and Emergency 
Response Directive No. 9200.4-18 (EPA 1997c), an incremental TEDE of 15 mrernlyr is used 
for the probable land-use scenario (recreational in this case); the calculated dose value for 
SWMU 81C for the recreational land use is well below this guideline. The estimated excess 
cancer risk is 7.0E-8. 

For the residential land-use scenario nonradioactive COCs, the HI is 2, 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 (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 81 C associated background constituents, the HI is 1 and the excess cancer risk is 1 E-4. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
1.1 E-1 mrernlyr. 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); 
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Table 8 
Risk Assessment Values for SWMU 81C Nonradiological COCs 

Recreational Land-Use 

Maximum Scenario' 
Concentration Hazard 

COCName (mg/kg) Index Cancer Risk 
Arsenic 13.5 0.00 8E-7 
Barium 496 0.00 --
Beryllium 1.07 0.00 3E-11 
Cadmium 1.67 0.00 . 4E-11 

Chromium, total
b 

37.7 0.00 5E-9 
Mercury 0.0842 0.00 --
Silver 0.518 J 0.00 --
Chlorodibromomethane 0.00084 0.00 3E-11 
Chloroform 0.0074 0.00 1E-9 
Dichlorobromomethane 0.0021 0.00 7E-11 
Methylene chloride 0.0078 0.00 3E-11 
Bis(2-ethylhexyl) 

I phthalate 1.5 0.00 8E-10 
Diethyl phthalate 13 0.00 --
m-dinitrobenzene 0.10 0.00 --
Phenol 0.24J 0.00 --

Total 0.00 8E-7 

"EPA (1989). 

bChromium, total assumed to be chromium VI (most conservative). 
CDC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 
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Residential Land-Use 
Scenario· 

Hazard 
Index Cancer Risk 
0.77 2E-4 
0.07 --
0.00 8E-10 
1.37 9E-10 

0.03 1E-7 
0.15 --
0.02 --
0.00 3E-8 
0.00 5E-8 
0.00 4E-8 
0.00 6E-8 

0.00 SE-8 
0.01 --
0.00 --
0.00 --

2 2E-4 
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Table 9 
Risk Assessment Values for SWMU 81C Nonradiological Background Constituents 

Background Recreational Land-Use 

Concentration" Scenario
b 

COCName (m~g) Hazard Index Cancer Risk 
Arsenic 9.8 0.00 
Barium 246 0.00 
Beryllium 0.75 0.00 
Cadmium 0.64 0.00 

Chromium, total
C 18.8 0.00 

Mercury 0.055 0.00 
Silver <0.5 --

Total 0_00 

"From Zamorski (December 1997) Canyon Area Soils. 
bEPA (1989). 

cChromium, total assumed to be chromium III. 
CDC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
mglkg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

6E-7 

--
2E-11 
1E-11 

-
--
--

6E-7 

Residential Land-Use Scenario
b 

Hazard Index Cancer Risk 
0.56 1E-4 
0.04 --
0.00 6E-10 
0.52 4E-10 
0.01 --
0.09 --

-- --
1 1E-4 

the calculated dose value for SWMU 81 C for the residential land-use scenario is well below this 
guideline. Consequently, SWMU 81C is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mremlyr to the 
on-site receptor. The estimated excess cancer risk is 1.2E-6. The excess cancer risk from the 
nonradiological 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 a recreational land-use scenario (the designated land-use scenario for this site) and a 
residential land-use scenario. 

For the recreational land-use scenario nonradiological COCs, the HI calculated is 0.00 (less 
than the numerical guideline of 1 suggested in the RAGS [EPA 1989]). Excess cancer risk is 
estimated at 8E-7. Guidance from the New Mexico Environment Department (NMED) indicates 
that excess lifetime risk of developing cancer by an individual must be less than 1 E-6 for 
Class A and 82 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 below the suggested acceptable risk value (1 E-6). This assessment 
also determined risks considering background concentrations of the potential nonradiological 
COCs for both the recreational and residential land-use scenarios. For nonradiological COCs, 
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assuming the recreational land-use scenario, the HI is 0.00 and the excess cancer risk is 6E-7. 
Incremental risk is determined by subtracting risk associated with background from potential 
CDC 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. 
Incremental HI is 0.00, and incremental cancer risk is 2.07E-7 for the recreational land-use 
scenario. 

For radiological COCs of the recreational land-use scenario, incremental TEDE is 5.6E-3 
mrem/yr, which is significantly less than EPA's numerical guideline of 15 mrem/yr. Incremental 
estimated excess cancer risk is 7.0E-8. 

The calculated HI for the residential land-use scenario non radiological COCs is 2, which is 
above the numerical guidance. Excess cancer risk is estimated at 2E-4. Excess cancer risk is 
driven by arsenic, 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 1 
and the excess cancer risk is 1 E-4. The incremental HI is 1.20, and the incremental cancer risk 
is 1 E-4 for the residential land-use scenario. The incremental excess cancer risk calculation 
indicates a 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 
1.1 E-1 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 1.2E-6. 

VI.8 Step 7. Uncertainty Discussion 

The data used to characterize SWMU 81 C were provided by 39 surface soil samples and 5 
duplicates. The samples were collected on a grid out in the bottom of the excavated area. The 
sampling grid encompassed 0.5 acre to account for uncertainty in the actual dimensions of 
SWMU 81C. 

For this area, 39 surface samples were deemed sufficient to establish whether buried debris 
released COCs. The COCs for the SWMU are primarily HE residues, metals, VOCs, and 
SVOCs. The soil samples were analyzed for HE (EPA Method 8330); the RCRA metals, 
including beryllium (EPA Method 6010), and mercury (EPA Method 7471); for VOCs (EPA 
Method 8260); and for SVOCs (EPA Method 8270) (EPA November 1986). Radiological 
activity was measured using gamma spectroscopy and EPA Method 900.0 (EPA November 
1986). Thirty-nine samples were sent off site to an EPA Contract Laboratory Program (CLP) 
laboratory and analyzed at Level III data quality. In addition, each of the 39 samples was 
analyzed on site for gamma spectroscopy. The data provided by the CLP laboratory and the 
on-site radiological laboratory are considered definitive data suitable for use in risk assessment 
analyses. 

Because of the location, history of the site, and future land use (DOE et al. October 1995), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in making the risk assessment analYSis. Because the COCs are found in 
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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 1998a), HEAST (EPA 
1997a), and the EPA Region 9 (EPA 1996b) and EPA Region 3 (EPA 1997b) databases. 
Where values are not provided, information is not available from the HEAST (EPA 1997a), IRIS 
(EPA 1998a), or the EPA regions (EPA 1996b, 1997b). 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 total HI and excess cancer risk for the non radiological COCs are below the human health 
acceptable range for the recreational, land-use scenario compared to established numerical 
guidance. 

For radiological COCs, the conclusion of the risk assessment is that potential effects on human 
health for both recreational 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 81C has identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated recreational 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 COCs and soil ingestion, dust 
inhalation, and direct gamma exposure for radionuclides. Plant uptake was included as an 
exposure pathway for the residential land-use scenario. 

Using conservative assumptions and employing an RME approach to risk assessment, 
calculations for nonradiological COCs show that for the recreational land-use scenario the HI of 
0.00 is significantly less than the accepted numerical guidance from the EPA. The excess 
cancer risk of 8E-7 is also below the acceptable risk value provided by the NMED for a 
recreational land use scenario (NMED March 1998). The incremental HI is 0.00 and the 
incremental cancer risk is 2.07E-7. 

Incremental TEDE and corresponding estimated cancer risk from radiological COCs are much 
less than EPA guidance values; the estimated TEDE is 5.6E-3 mrem/yr for the recreational 
land-use scenario. This value is much less than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997a). The corresponding incremental estimated cancer risk value is 7.0E-8 for the 

AU4·se.wPISNL:rs4500-3.doc 19 301462.225.03 05117/99 3:32 PM 



RISK SCREENING ASSESSMENT FOR SWMU SIC 05/17/99 

recreational land-use scenario. Furthermore, the incremental TEDE for the residential land-use 
scenario that results from a complete loss of institutional control is only 1.1 E-1 mrem/yr with an 
associated risk of 1.2E-S. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, SWMU 81 C is eligible for unrestricted radiological release. 

Uncertainties associated with the calculations are considered small relative to the 
conservativism of risk assessment analysis. It is, therefore, concluded that this site does not 
have potential to adversely affect human health under a recreational land-use scenario. 

VII. Ecological Risk Screening Assessment 

VI1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (CDPEC) in soils at SWMU 81 C. 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 previous sections of this report. Following the completion of the 
scoping assessment, a determination is made as to whether a more detailed examination of 
potential ecological risk is necessary. If deemed necessary, the scoping assessment proceeds 
to a screening assessment whereby a more quantitative estimate of ecological risk is 
conducted. Although this assessment incorporates conservatisms in the estimation of 
ecological risks, ecological relevance and professional judgment are also used as 
recommended by the EPA (1998b) to ensure that predicted exposures of selected ecological 
receptors reflect those reasonably expected to occur at the site. 

VII.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota aVor adjacent 
to the site to be exposed to constituents associated with site activities. Included in this section 
are an evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A scoping risk management decision (Section VI1.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

VII.2.1 Data Assessment 

As indicated in Section IV (Tables 3 and 4), inorganic constituents in soil within the 0- to 5-foot 
depth interval that exceeded background concentrations were as follows: 
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• Arsenic 

• Barium 

• Beryllium 

• Cadmium 

• Chromium (total) 

• Lead 

• Mercury 

• Silver 

• U-235 

• Cs-137. 

Organic analytes detected in soil were as follows: 

• m-dinitrobenzene 

• Bis(2-ethylhexyl)phthalate 

• Chlorodibromomethane 

• Chloroform 

• Dichlorobromomethane 

• Diethyl phthalate 

• Methylene chloride 

• Phenol. 

V11.2.2 Bioaccumulation 

Among the COPECs listed in Section VII.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 3 and 4): 

• Arsenic 

• Barium 

• Cadmium 

• Lead 

• Mercury 

• U-235 

• Cs-137 

• Bis(2-ethylhexyl)phthalate 

• Diethyl phthalate 

• Phenol. 

05117/99 

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 (BCF) for aquatic species. Because only aquatic BCFs are used to 
evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely 
to be overpredicted. 
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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 is expected to be of low 
significance as a transport mechanism for COPECs at this site, but surface-water runoff may be 
of moderate significance. Migration to groundwater is not anticipated. Food chain uptake is 
expected to be of moderate to low significance. Degradation/transformation for inorganic 
COPECs and radionuclides is expected to be of low significance. For the organic COPECs, the 
potential for biotransformation/ degradation is moderate to high, and loss by volatilization is also 
expected to occur. 

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 V11.2.4, 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 that 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. 

• 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. 
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VII.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. 

VII.3.t.t Ecological Pathways and Setting 

SWMU 81 C is approximately 0.5 acre in size. The site, located in Sol se Mete Canyon, is 
dominated by woodland habitat; however, much of the habitat at this site was disturbed during 
active use and during the recent VCM. Wildlife may use the area, but the small size of the site 
makes significant transfers of COPECs through the food chain pathway unlikely. A biological 
and sensitive species survey of the entire Aerial Cable Facility was conducted in 1991 (Sullivan 
1994) and in 1993 and 1994, the area was included in a basewide threatened and endangered 
species survey conducted by the New Mexico Natural Heritage Program for the U.S. Air Force 
(NMNHP 1995). Although the gray vireo (Vireo viciniolj, a New Mexico threatened species, 
was observed in the upper part of Sol se Mete Canyon in 1991 (probably a migrating individual) 
and three singing males were observed in Lurance Canyon near the mouth of Sol se Mete 
Canyon during the New Mexico Natural Heritage Program surveys, the species is not known to 
occur at SWMU 81C. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in surface and subsurface soil. It was assumed that direct uptake of COPECs from 
soil was the major route of exposure for plants and that exposure of plants to wind-blown soil 
was minor. Exposure modeling for the wildlife receptors was limited to the food and soil 
ingestion pathways and external radiation. Because of the lack of surface water at this site, 
exposure to COPECs through the ingestion of surface water was considered insignificant. 
Inhalation and dermal contact were also considered insignificant pathways with respect to 
ingestion (Sample and Suter 1994). Groundwater is not expected to be affected by COCs at 
this site. 

VII.3.t.2 COPECs 

Waste materials that may have been buried at SWMU 81 C include cables, wire, insulation 
material, wood, sandbags, weapon casings. camera stands, mirrors, and high explosive 
residue. Wire, cable, and metal debris have been observed protruding from the graded surface 
overlying the site. Excavation was performed at this site as part of the VCM. Soil samples 
were collected from between 3 to 12 feet bgs during excavation for confirmation purposes. In 
order to provide conservatism, this ecological risk assessment was based upon the maximum 
soil concentrations of the COPECs measured in at this site. Both radiological and 
non radiological COPECs are evaluated. The nonradiological COPECs include both inorganic 
(Le., metals) and organic analytes. Inorganic analytes and radionuclides were screened 
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against background concentrations, and those that exceeded the approved SNUNM 
background screening levels (Dinwiddie September 1997) for the area were considered to be 
COPECs. All organic analytes detected are considered to be COPECs for the site. Tables 3 
and 4 present maximum COPEC concentrations. 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 IT (July 1998), a nonspecific perennial plant was selected as the 
receptor to represent plant species at the site. Vascular plants are the principal primary 
producers at the site and are key to the diversity and productivity of the wildlife community 
associated with the site. The deer mouse (Peromyscus maniculatus) and the burrowing owl 
(Speotyto cunicularia) were used to represent wildlife use. Because of its opportunistic food 
habits, the deer mouse was used to represent a mammalian herbivore, omnivore, and 
insectivore. The burrowing owl was selected to represent a top predator at this site. Although 
burrowing owls are not expected to occur in the woodland habitat at SWMU 81 C, it is used to 
conservatively represent exposure and risk to other small, predatory birds such as the western 
screech owl (Otus kennicottiJ) that may inhabit this site. The burrowing owl is present at 
SNUNM and is designated a species of management concern by the U.S. Fish and Wildlife 
Service in Region 2, which includes the state of New Mexico (USFWS September 1995). 

VII.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited 
to food and soil ingestion pathways. Inhalation and dermal contact were considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water was 
also considered an insignificant pathway because of the lack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet 
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (100 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as 
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of 
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. 
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Table 10 
Exposure Factors for Ecological Receptors at SWMU 81 C 

Food Intake 
Trophic 

Receptor Species Class/Order Level 
Body Weight 

(kg)" 
Rate 

(kg/day)b Dietary Composltlon
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) StriQiformes (+ Soil at 2% of intake) 

"Body weights are in kg wet weight. 

bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 

cDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 

dFrom Silva and Downing (1995). 

"EPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 

'From Dunning (1993). 
gFrom Haug et al. (1993). 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
kg/day = Kilogram(s) per day. 
SWMU = Solid Waste Management Unit. 

Home Range 
(acres) 

2.7E-1" 

2.7E-1" 

2.7E-1" 

3.5E+1
g 

00 -(") 
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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 I 
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 and U-235. Internal and external dose rates to the deer 
mouse and the burrowing owl are approximated using modified dose rate models from DOE 
(1995) as presented in the ecological risk assessment methodology document for the SNUNM 
ER Project (IT July 1998). Radionuclide-dependent data for the dose rate calculations were 
obtained from Baker and Soldat (1992). The external-dose-rate model examines the total-body 
dose-rate to a receptor residing in soil exposed to radionuclides. The soil surrounding the 
receptor is assumed to be an infinite medium uniformly contaminated with gamma-emitting 
radionuclides. The external-dose-rate model is the same for both the deer mouse and the 
burrowing owl. The internal total-body dose-rate model assumes that a fraction of the 
radionuclide concentration ingested by a receptor is absorbed by the body and concentrated at 
the center of a spherical body shape. This provides for a conservative estimate for absorbed 
dose. This concentrated radiation source at the center of the body of the receptor is assumed 
to be a "point" source. Radiation emitted from this point source is absorbed by the body tissues 
to contribute to the absorbed dose. Alpha and beta emitters are assumed to transfer 
100 percent of their energy to the receptor as they pass through tissues. Gamma-emitting 
radionuclides only transfer a fraction of their energy to the tissues because gamma rays interact 
less with matter than do beta or alpha emitters. The external and internal dose rate results are 
summed to calculate a total dose rate from exposure to Cs-137 and U-235 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 

Table 13 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Insufficient 
toxicity information was found to estimate the LOAELs or NOAELs for some COPECs for 
terrestrial plant life and for the burrowing owl, respectively. 

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 radiation 
absorbed dose per day (rad/day). This value has been recommended by the International 
Atomic Energy Agency (IAEA 1992) for the protection of terrestrial populations. Because plants 
and insects are less sensitive to radiation than vertebrates (Whicker and Schultz 1982), the 
dose of 0.1 rad/day should also offer sufficient protection to other components within the 
terrestrial habitat of SWMU 81C. 
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Table 11 
Transfer Factors Used in Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 81 C 

Constituent of Potential 
Ecological Concern 

Inorganic 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium (total) 

Lead 

Mercury 

Silver 

Organic
f 

m-dinitrobenzene 

Bis(2-ethylhexvl)phthalate 

Chlorodibromomethane 

Chloroform 

Oichlorobromomethane 

Oiethyl phthalate 

Methylene chloride 

Phenol 

"From Baes et al. (1984). 
bOefault value. 

cFrom NCRP (January 1989). 

dFrom Stafford et al. (1991). 
eFrom IAEA (1994). 

Soll-ta-Plant 
Transfer Factor 

4.0E-2
a 

1.5E-1
a 

1.0E-2a 

5.5E-1
a 

4.0E-2c 

9.0E-2
c 

1.0E+O
c 

1.0E+O
c 

5.3E+0 

1.6E-3 

2.0E+0 

3.0E+O 

2.4E+0 

1.5E+0 

7.3E+0 

5.5E+0 

Soll-ta-Invertebrate Food-ta-Muscle 
Transfer Factor Transfer Factor 

1.0E+O
b 

2.0E-3
B 

1.0E+O
b 2.0E-4c 

1.0E+o
b 

1.0E-3" 
S.OE_1d 5.5E-4

a 

1.3E-1° 3.0E-2c 

4.0E-2
d 8.0E-4c 

1.0E+O
b 

2.5E-1
a 

2.5E-1
d 

5.0E-3' 

1.SE+1 S.4E-7 

3.2E+1 1.3E+O 

1.7E+1 3.8E-6 

1.6E+1 1.8E-S 

1.7E+1 2.7E-6 

1.8E+1 6.SE-S 

1.5E+1 3.6E-7 

1.6E+1 5.9E-7 

fSoil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations based upon relationship of the transfer factor to the log Kow value of compound. 
IAEA = International Atomic Energy Agency. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
NCRP = National Council on Radiation Protection and Measurements. 
SWMU = Solid Waste Management Unit. 
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Table 12 
Media Concentrations' for Constituents of 
Potential Ecological Concern at SWMU 81C 

Constituent of Potential Soli Plant Soil 

05117/99 

Deer Mouse 
Ecological Concern jmaximum)' Foliageb Invertebrate

b Tissues 
c 

Inorganic 
Arsenic 1.4E+1 5.4E-1 1.4E+1 4.SE-2 

Barium 5.0E+2 7.4E+1 5.0E+2 1.SE-1 

Beryllium 1.1E+O 1.1E-2 1.1E+O 1.SE-3 

Cadmium 1.7E+O 9.2E-1 1.0E+O 1.7E-3 

Chromium _(total) 3.SE+1 1.5E+O 4.9E+O 3.7E-1 

Lead 1.SE+2 1.SE+1 7.0E+O 3.7E-2 

Mercury S.4E-2 S.4E-2 S.4E-2 S.7E-2 

Silver 5.2E-1
d 5.2E-1 1.3E-1 5.2E-3 

Organic 

m-dinitrobenzene 1.0E-1 5.3E-1 1.SE+O 2.1E-S 

Bis(2-ethylhexyl)phthalate 1.5E+O 2.4E-3 4.7E+1 9.7E+1 

Chlorodibromomethane S.4E-4
d 1.7E-3 1.4E-2 9.5E-S 

Chloroform 7.4E-3
d 2.2E-2 1.2E-1 4.0E-7 

Dichlorobromomethane 2.1E4 5.0E-3 3.5E-2 1.7E-7 

Diethyl phthalate 1.3E+1
d 1.9E+1 2.3E+2 2.5E-3 

Methylene chloride 7.SE-3
d 5.7E-2 12E-1 9.9E-S 

Phenol 2.4E-1
d 1.3E+O 3.7E+O 4.7E-S 

"In milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based on dry weight. Values have been rounded to two 
significant digits after calculation. 

bproduct of the soil concentration and the corresponding transfer factor. 

cBased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to·muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dBased on an estimated concentration. 
EPA = U.S. Environmental Protection Agency. 
SWMU = Solid Waste Management Unit. 

AlJ2·99NlP/SNL:rs45()().3.doc 28 301462.225.03 05117199 3:32 PM 



I\) 
<0 

Table 13 
Toxicity Benchmarks for Ecological Receptors at SWMU 81C 

Constituent of Potential Plant 
Ecological Concern Benchmarka

.
b 

Inoraanic 

Arsenic 10 
Barium 500 
Beryllium 10 

Cadmium 3 

Chromium (total) 1 

Lead 50 

Mercury (inorganic) 0.3 

MerclllY (organic) 0.3 

Silver 2 

Organic 

m-dinitrobenzene ---
Bis(2-ethylheEDphthalate ---
Chlorodibromomethane ---
Chloroform ---
Dichlorobromomethane ---
Diethyl phthalate ---
Methylene chloride ---
Phenol 70 

"In milligrams per kilogram soil dry weight. 
b 

Mammalian NOAELs 
Test Deer 

Mammalian Species Mouse Avian 
Test Speciesc

.
d NOAELd

•
o NOAELo

•
f 

Test Speciesd 

Mouse 0.126 0.13 Mallard 
Rat" 10.5 5.1 Chicken 
Rat 0.66 1.29 ---
Rat

i 
1.0 1.9 Mallard 

Rat 2,737 5,354 Blackduck 

Rat 8.0 15.7 American 
kestrel 

Mouse 13.2 14.0 Japanese quail 

Rat 0.032 0.063 Mallard 

Rat 17.81 34.8 ---

Rat
k 

0.113 0.221 ---
Mouse 19.4 18.3 ---

Rat 13.2
f 

25.8 ---
Rat 15 29.3 ---
Rat 7.10

m 
13.9 ---

Mouse" 75.3" 79.7 ---
Rat 5.85 11.4 ---
Rat

O 
60° 117.4 ---

Avian NOAELs 
Burrowing 

Test Species Owl 
NOAELd

•
o NOAEL"·g 

5.14 5.14 
20.8 20.8 
--- ---

1.45 1.45 

1.0 1.0 

3.85 3.85 

0.45 0.45 

0.0064 0.0064 

--- ---

--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---
--- ---

From Efroymson et al. (1997). 
cBody 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). 
d 
From Sample et al. (1996), except where noted. 

eln milligrams per kilogram body weight per day. 
fBased 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. 
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Table 13 (Concluded) 
Toxicity Benchmarks for Ecological Receptors at SWMU 81C 

gBased upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.435 kilogram. 
IBody weight: 0.303 kilogram. 
lBased upon a rat lowest-observed-adverse-effect level of 89 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.2. 
kBased on a subchronic (16-week) rat no-observed-adverse-effect level (NOAEL) of 1.13 mg/kg/d (Cody et al. 1981 as cited in Talmage and 
Opresko 1996) and an uncertainty factor of 0.1. 
IBased upon the rat NOAEL for chloroform and the ratio of LOso values for chlorodibromomethane and chloroform (Micromedex 1998). 
mBased upon the rat NOAEL for chloroform and the ratio of LOso values for dichlorobromomethane and chloroform (Micromedex 1998). 
"Based upon a mouse NOAEL for bis(2-ethylhexyl)phthalate and the ratio of LOso values for bis(2-ethylhexyl)phthalate and diethyl phthalate 
~Micromedex 1998). 
From NTP (1983) as cited in EPA (1998a). 

SWMU = Solid waste management unit. 
= insufficient toxicity data. 
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VI 1.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 14 presents results of these comparisons. HQs 
are used to quantify the comparison with benchmarks for plants and wildlife exposure. 

Analytes with HQs exceeding unity for plants were arsenic, chromium (total), and lead. HQs for 
plants could not be determined for any of the organic COPECs at this site with the exception of 
phenol. ArseniC and barium had HQs greater than unity for the deer mouse-the former for 
both the omnivorous and insectivorous dietary regimes, the latter for all three dietary regimes. 
Mercury, when assumed to be entirely in organic form, resulted in HQs greater than 1.0 for the 
burrowing owl. Exposure of the insectivorous deer mouse to m-dinitrobenzene resulted in an 
HQ of 1.1. Bis(2-ethylhexyl)phthalate resulted in an HQ greater than unity for the burrowing 
owl. HQs for the burrowing owl could not be determined for beryllium, silver, and organic 
COPECs other than bis(2-ethylhexyl)phthalate. As directed by the NMED, HIs were calculated 
for each of the receptors (the HI is the sum of chemical-specific HQs for all pathways for a 
given receptor). All receptors had total His greater than unity, with a maximum HI of 45 for 
plants (with chromium accounting for about 85 percent of the value). Bis(2-ethylhexyl)phthalate 
accounted for 89 percent of the HI for the burrowing owl. The His for the deer mice (all dietary 
regimes) were dominated by the HQs for arsenic and barium, with very little contribution from 
the organic COPECs. 

Tables 15 and 16 summarize the internal and external dose rate model results for Cs-137 and 
U-235. The total radiation dose rate to the deer mouse was predicted to be 5.1 E-5 rad/day. 
Total dose rate to the burrowing owl was predicted to be 4.3E-5 rad/day. 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 81C. 
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at a site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
These conservative assumptions are used to be more protective of the ecological resources 
potentially affected by the site. Conservatisms incorporated into this risk assessment include 
the use of maximum measured analyte concentrations in soil to evaluate risk, the use of wildlife 
toxicity benchmarks based upon NOAEL values, the incorporation of strict herbivorous and 
strict insectivorous diets for predicting the extreme HQ values for the deer mouse, and the use 
of 1.0 as the area use factor for wildlife receptors regardless of seasonal use or home range 
size. Each of these uncertainties, which are consistent among each of the SWMU-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Project (IT July 1998). 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
U-235 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. The dose 
rate models used for these calculations are based upon conservative estimates on receptor 
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Table 14 
Hazard Quotients for Ecological Receptors at SWMU 81 C 

Deer Mouse Deer Mouse Deer Mouse 
Constituent of Potential HQ HQ HQ 

Ecological Concern Plant HQ' (Herbivorous)" (Omnivorous)" (Insectivorous)' 
InorganiC 
Arsenic 1.4E+O 9.SE-1 8.5E+O 1.6E+1 
Barium 9.9E-1 1.3E+O 4.4E+O 7.5E+O 
Beryllium 1.1 E-1 4.0E-3 7.0E-2 1.4E-1 
Cadmium S.6E-1 7.9E-2 8.2E-2 8.SE-2 
Chromium (total) 3.8E+1 6.6E-S 1.2E-4 1.6E-4 
Lead 3.SE+O 1.9E-1 1.SE-1 1.1 E-1 
Mercury (inorganic) 2.8E-1 9.6E-4 9.6E-4 9.6E-4 
Mercury (organic) 2.8E-1 2.1 E-1 2.1 E-1 2.1E-1 
Silver 2.6E-1 2.4E-3 1.SE-3 6.3E-4 
Organic 
m-dinitrobenzene --- 3.8E-1 7.4E-1 1.1E+O 
Bis(2-ethylhexyl)phthalate --- 2.6E-4 1.9E-1 3.8E-1 

Chlorodibromomethane --- 1.0E-S 4.8E-S 8.6E-S 

Chloroform --- 1.2E-4 3.8E-4 6.SE-4 

Dichlorobromomethane --- S.6E-S 2.3E-4 4.0E-4 

Diethyl phthalate --- 3.7E-2 2.4E-1 4.4E-1 
Methylene chloride --- 7.8E-4 1.2E-3 1.6E-3 
Phenol 3.4E-3 1.8E-3 3.4E-3 S.OE-3 

Hl
b 4.5E+1 3_1E+O 1.5E+1 2_6E+1 

"Bold text indicates HO or HI exceeds unity. 
t>-rhe HI is the sum of individual HOs using the value for organic mercury as a conservative estimate of the HI. 
HI = Hazard index. 
HO = Hazard quotient. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 

Burrowing Owl 
HQ" 

6.8E-3 
S.4E-2 

---
2.7E-3 
1.3E-1 
1.0E-1 
1.7E-2 
1.2E+O 

---

---
9.8E+O 

---
---
---
---
---
---

1.1E+1 
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Table 15 
Internal and External Dose Rates for 

Deer Mice Exposed to Radionuclides at SWMU 81C 

Maximum 
Concentration Internal Dose External Dose Total Dose 

Radlonucllde (pCl/g) (rad/day) (rad/day) (rad/day) 

Cs-137 0.S7S 1.79E-OS 2.B2E-OS 4,41E-OS 

U-23S
8 0.2S2 2.B4E-OB 4.11E-OB B.74E-OB 

Total 2.06E-OS 3.03E-OS S.09E-OS 

8Gamma spectrometry result for this radionuclide was NO (not detected above MOA), but the MOA was 
higher than background and other reported concentrations. Therefore, the maximum MOA was used in 
the risk assessment calculations. 
pCi/g = Picocurie(s) per gram. 
rad/day = Radiation absorbed dose per day. 
SWMU = Solid Waste Management Unit. 

Table 16 
Internal and External Dose Rates for 

Burrowing Owls Exposed to Radionuclides at SWMU 81 C 

Maximum 
Concentration Internal Dose External Dose 

Radionucllde (pCi/g) (rad/day) (rad/day) 
Cs-137 0.575 1.17E-OS 2.62E-OS 

U-235" 0.252 1.01E-06 4.11E-06 

Total 1.27E-05 3.03E-OS 

Total Dose 
(rad/day) 

3.79E-OS 

S.11E-06 

4.30E-OS 

"Gamma spectrometry result for this radionuclide was NO (not detected above MOA), but the MOA was 
higher than background and other reported concentrations. Therefore, the maximum MOA was used in 
the risk assessment calculations. 
pCi/g = Picocurie(s) per gram. 
rad/day = Radiation absorbed dose per day. 
SWMU = Solid Waste Management Unit. 
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shape, radiation absorption by body tissues, and intake parameters. The goal is to provide a 
realistic but conservative estimate of a receptor's internal and external exposure to 
radionuclides in soil. 

The assumption of an area use factor of 1 .0 is a source of uncertainty for the burrowing owl. 
Because SWMU 81 C is only about 0.5 acre in size, an area use factor of approximately 0.014 
would be justified for this receptor. This is sufficient to reduce the Has for organic mercury and 
bis(2-ethylhexyl)phthalate to values less than 0.15. 

In the estimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. For several inorganic COPECs, conservatisms in the 
modeling of exposure and risk result in the prediction of risk to ecological receptors when 
exposed at background concentrations. As shown in Table 17, Has associated with exposures 
to background are greater than 1.0 for arsenic, barium, and chromium. Background may 
account for as much as half of the Has for barium and chromium and as much as 75 percent of 
the HOs for arsenic at this site. It is, therefore, likely that actual risk from arsenic, barium, and 
chromium at SWMU 81C is overestimated by the Has calculated in this screening assessment 
because of conservatisms incorporated into the exposure assessment and in the toxicity 
benchmarks for these COPECs (e.g., the use of NOAELs for wildlife receptors). 

A significant source of uncertainty associated with the prediction of ecological risks at this site is 
the use of the maximum measured concentrations or detection limits to evaluate risk. This 
results in a conservative exposure scenario that does not necessarily reflect actual site 
conditions. In the case of lead, only the maximum soil concentration value resulted in an HO 
value greater than unity in plants. To assess the potential degree of overestimation caused by 
using the maximum measured soil concentrations in the exposure assessment, average soil 
concentrations were calculated for other COPECs with Has greater than unity to determine 
whether these Has can be accounted for by the magnitude of the extreme measurement. The 
mean concentrations of arsenic, barium, and total chromium were determined to be 5.2, 241 
and 15.0 mglkg, respectively. These means are less than their respective background values; 
therefore, their HO values will be less than those shown in Table 17. All other mean soil 
concentrations resulted in Has less than or equal to 1.0 

Based upon this uncertainty analysis, ecological risks at SWMU 81C are expected to be very 
low. Has 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 using conservatively estimated wildlife use factors in the 
exposure model. 

V11.3.6 Risk Interpretation 

Ecological risks associated with SWMU 81C were estimated through a screening assessment 
that incorporated site-specific information when available. Overall, risks to ecological receptors 
are expected to be low because predicted risks associated with exposure to COPECs are 
based upon calculations using maximum detected values. Predicted risks from exposure to 
arsenic, barium, chromium, and lead were attributed to using maximum detected values. The 
average arsenic, barium, and chromium concentrations at the site were within the range of 
background concentrations and that of lead was less than that required to indicate potential 
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Table 17 
HQs for Ecological Receptors Exposed to Background Concentrations at SWMU 81C 

Deer Mouse Deer Mouse Deer Mouse 
Constituent of Potential HQ HQ HQ 

Ecological Concern Plant HQ· (Herbivorous)" (Omnivorous)· (Insectivorous)" 

Inorganic 

Arsenic 9.8E-1 6.9E-1 6.2E+O 1.2E+1 

Barium 4.9E-1 6.2E-1 2.2E+O 3.7E+O 

Beryllium 7.SE-2 2.7E-3 4.8E-2 9.2E-2 

Cadmium 2.1 E-1 3.0E-2 3.1E-2 3.3E-2 

Chromium (total) 1.9E+1 3.3E-S S.7E-S 82E-S 

Lead 3.8E-1 2.1E-2 1.6E-2 1.1E-2 

Mercury (inorganic) 1.8E-1 6.3E-4 6.3E-4 6.3E-4 

Mercury (organic) 1.8E-1 1.4E-1 1.4E-1 1.4E-1 

Silver 1.3E-1 1.1 E-3 7.2E-4 3.0E-4 

Hl
b 

2.1E+1 1.SE+O S.6E+O 1.6E+1 

"Bold text indicates HQ or HI exceeds unity. 
~he HI is the sum of individual HQs using the value for organic mercury as a conservative estimate of the HI. 
HI = Hazard index. 
HQ = Hazard quotients. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 

Burrowing Owl 
HQa 

S.OE-3 

2.7E-2 
---

1.0E-3 

6.3E-2 

1.1E-2 

1.1 E-2 

7.8E-1 

---

8.9E-1 
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risk. Bis(2-ethylhexyl)phthalate was predicted to be hazardous to the burrowing owl; however, 
potential risks associated with this compound were evaluated using an area use factor for the 
owl of 1.0, which can account for the HQ exceeding unity. The same is true for mercury when it 
is assumed to be 100 percent in organic form, which in itself is an unlikely and highly 
conservative assumption. Based upon this final analysis, ecological risks associated with 
SWMU 81C are expected to be low. 

VII.3.7 Screening Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this site for NFA. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

05117/99 

Sandia National Laboratories (SNUNM) proposes that a default set of exposure routes and 
associated default parameter values be developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) project sites. This default set of 
exposure scenarios and parameter values would be invoked for risk assessments unless site
specific information suggested other parameter values. Because many SNUNM solid waste 
management units (SWMU) have similar types of contamination and physical settings, SNUNM 
believes that the risk assessment analyses at these sites can be similar. A default set of 
exposure scenarios and parameter values will facilitate the risk assessments and subsequent 
review. 

The default exposure routes and parameter values suggested are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM proposes that these default exposure 
routes and parameter values be used in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base (KAFB). 
Approximately 157 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites, the biological resources present and proposed land-use 
scenarios for the SNUNM SWMUs. At this time, all SNUNM SWMUs have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based upon a residential land-use scenario. All three land
use scenarios will be addressed in this document. 

The SNUNM ER project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent Hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989a) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 
• Ingestion of contaminated soil 
• Ingestion of contaminated fish and shell fish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 
• Dermal contact with chemicals in soil 
• Inhalation of airborne compounds (vapor phase or particulate) 
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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. 

water is also eliminated. 
That part of the exposure pathway for radionuclides related to immersion in contaminated air or • 

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 drinkin!l water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil In!lestion of contaminated soil 
Inhalation of airbome compounds Inhalation of airbome Inhalation of airbome compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact Dermal contact Dermal contact 
External exposure to penetrating External exposure to Ingestion of fruits and vegetables 
radiation from ground surfaces penetrating radiation from 

ground surfaces 
Extemal exposure to penetrating 
radiation from !lround 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 [dose]) is similar for all 
exposure pathways and is given by: 

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

where 

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

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

The total risk/dose (either cancer risk or HI) is the sum of the risks/doses for all of the site
specific exposure pathways and contaminants. 

(1 ) 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the constituents of concern (COC) present at the site. This estimate 
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is evaluated for determination of further action by comparison of the quantitative estimate with 
the potentially acceptable risk range of 1 E-6 for Class A and B carcinogens and 1 E-5 for 
Class C carcinogens. The evaluation of the noncarcinogenic health hazard produces a 
quantitative estimate (Le., the HI) for the toxicity resulting from the COCs present at the site. 
This estimate is evaluated for determination of further action by comparison of this quantitative 
estimate with the EPA standard HI of unity (1). The evaluation of the health hazard 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 
guida~ge 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 sl3sumptions 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) 25'b 30··b 30··b 

Body weight (kg) 708
•
b 70 adult8•

b 70 adult8
•
b 

15 child 15 child 
Averaging Time (days) 
for carcinogenic compounds 25550

8 25550· 25550· 
(= 70 y x 365 day/yr) 

for noncarcinogenic compounds 9125 10950 
. 

10950 
, 

(= ED x 365 day/yr) . 

Soli In~estion Pathway 
100 mg/dayc 200 mg/day child 200 mg/day child 

Ingestion rate 100 mg/day adult ' , 100 mg/day adult 

Inhalation Pathway 

Inhalation rate (m
3
/yr) 5000··b 

260
d 7000··M 

Volatilization factor (m
3
Ikg) chemical specific chemical specific chemical specific 

Particulate emission factor (m
3
Ikg) 1.32E9

8 
1.32E9

8 1.32Eg1 
. 

Water Ingestion Pathway 

Ingestion rate (Uday) 28.b 2a.b 28.b 

Food Ingestion Pathway 

Ingestion rate (kg/yr) NA NA 138M 

Fraction ingested NA NA 0.25M 

Dermal Pathway 

Surface area in water (m
2

) 2M 2b .• 2b
•
o 

Surface area in soil (m
2

) 0.53b.e 0.53b.O . 0.53b.O 

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 day/yr; for the recreational land use, a value of 2 hr/wk for 52 wk/yr is used 
(EPA 1989b); for a residential land use, all contact rates are given per day for 350 day/yr. 
"RAGS, Vol. 1, Part B (EPA 1991). 
b 
Exposure 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) . 
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