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1.0 INTRODUCTION

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a No Further Action (NFA)
determination for Environmental Restoration (ER) Site 89 based on risk-based analysis with
confirmatory sampling (NFA Criterion 5 of the ER Document of Understanding (DOU), NMED
1996).

1.1 Description of ER Site 89

ER Site 89 is the Shock Tube Site, and is included in Operable Unit (OU) 1335 (Southwest Test
Area). The site is located in the South Thunder Range, 1.6 miles west of the Solar Tower
Facility and 0.6 mile southeast of Technical Area 1ll, south of Magazine Road (Figure 1-1). The
site is approximately 2.3 acres in size.

The terrain is generally flat with a gentle slope to the west and a shallow arroyo several hundred
feet to the south. Vegetation consists predominantly of grasses including grama, muhly,
dropseed, and galleta. Shrubs commonly associated with the grasslands include sand sage,
winter fat, saltbrush, and rabbitbush. Cacti are common, and include cholla, pincushion,
strawberry, and prickly pear.

Site 89 lies on the western margin of the Sandia Fault Zone at an elevation of 5,423 feet above
mean sea level. The geologic materials underlying the site consist of thick alluvial sediments
that overlie deep bedrock. An alluvial fan and piedmont colluvium overlies the Santa Fe Group
Strata.

Soil surveys and surficial mapping provide general soil characteristics for the area around the
site. The dominant soil groups in the area include the Wink-fine sandy loam, and the Tijeras
gravelly fine sandy loam. No perennial surface-water bodies are present in the immediate
vicinity of the site.

Depth to groundwater is approximately 480 feet below ground surface (bgs) based on
monitoring well CWL MW-5, located at the Chemical Waste Landfill, approximately 2,000 feet
north of the site.

A detailed review of the local and regional settings for Site 89 is documented in the “RCRA
[Resource Conservation and Recovery Act] Facility Investigation [RFI] Work Plan for Operable
Unit 1335, Southwest Test Area” (SNL/NM 1996) and the Site-Wide Hydrogeologic
Characterization Project 1994 Annual Report (SNL/NM 1995).

AL/4-97/WP/SNL:R417989.DCC 1-1 301462.161.05 07/29/97 8:52 AM




Mapid=870623

07N6/97 DHalfrich dh970623.aml

412500

1445000

1442500

1440000

1437500

4165000 417500 420000

Isleta Reservation

[/#el T4 4

ooseert

0000

008/E¥!

415000 417500 420000
Legend
Figure 1-1
_ Road ER Site 89
Location Map ¥
—_—— KAFB Boundary I

[ ERsite8s

o 800 1600
$cate in Foat
0 1.2 384
je— ]

Scale in Meters

Sandia National Laboratories, New Mexico
Environmental Geographic Information System

1-2




1.2 No Further Action Basis

Review and analysis of all relevant data for ER Site 89 indicate that concentrations of
constituents of concern (COC) at the site are less than (1) SNL/NM or cther applicable
background limits, or (2) proposed Subpart S or other action levels, or (3) applicable risk
assessment action levels. Thus, ER Site 89 is being proposed for an NFA decision based on
confirmatory sampling data demonstrating that COCs that may have been released from this
solid waste management unit (SWMU) into the environment pose an acceptable level of risk
under current and projected future land use, per NFA Criterion 5 of the ER DOU (NMED 1996).
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2.0 HISTORY OF ER SITE 89

This section provides a summary of the historical information that has been obtained at the site.

2.1 Historical Operations

In 1962, the site was established in Thunder Range to support blast testing of weapon re-entry
vehicles. The site was the location of the shock tube blast tests. Blast testing consisted of
detonating an uncased explosive charge at one end of a tube to create an air blast wave that
sweeps over a target vehicle located at the tube’s other end. This blast wave creates the desired
pressure loading on the target. The shock tube focuses the blast air flow, creating high blast
pressures from a relatively small quantity of explosives to simulate the shock from a nuclear blast.

Many of the shock tubes were equipped with a driver section. The driver section was a unit that
covered the end of the shock tube where the charge was detonated to direct the force of the
explosion down the tube to the test vehicle and not out the rear of the tube. There were two types
of driver sections: an expendable water-tamped section and a non-expendable concrete driver
section (SNL/NM 1994b; Ref. 663). The expendable water-tamped section consisted of a tank of
water, usually about 10,000 gallons. This absorbed the force of the shock of the explosion to the
rear of the tube, and was usualiy destroyed. The non-expendable section consisted of a large
concrete block that covered the rear of the shock tube and deflected and absorbed the shock of
the explosion to the rear of the tube. This section was not destroyed, and could be reused. The
non-expendable driver section also prevented the release of the explosion gases out this end of
the tube.

Unlined catch pits filled with sawdust or vermiculite were constructed at the far end of the shock
tubes to provide a retrieval area for the test vehicle if it was ejected from the shock tube by the
explosion. The test vehicle was typically a weapon re-entry vehicle where a small quantity of
depleted uranium served as a surrogate for piutonium in the weapons component of the vehicle.

Non-destructive, vulnerability tests were conducted on re-entry vehicles to prove they could
survive a given shock level (SNL/NM 1994b; Ref. 663). The tests were designed so the test
vehicle would not be destroyed. The test units might bend or break up into large pieces but
would not fragment into small pieces (SNL/NM 1994b: Refs. 517, 520). The intent was to
retrieve intact test vehicles to study shock effects on certain components within the re-entry
vehicles (SNL/NM 1994b; Ref. 663).

The explosive charges used in these tests were uncased. After each test, workers were
required to look for uncombusted explosives. None were reportedly found, except for one small
mass of aluminum nitrate (iramite), which is an ammonium compound (SNL/NM 1894b;

Ref. 517).

The site was operational from 1962 through the mid-1980s. The site went through several
phases of construction and test activities during this time pericd. The South Thunder Range
facility was constructed in 1965 and was originally equipped with eight expendable plywood
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shock tubes. These tubes were destroyed by the tests. Range improvements lead to the
construction of five reusable metal shock tubes. A discussion of these different phases is as

follows:

The eight original shock tubes were constructed with expendable (plywood)
materials (SNL/NM 1994b; Ref. 292). The tube sizes varied from 2 to 8 feet in
diameter. The two largest tubes were 8 feet by 100 feet long and used

4,000 pounds of Composition B explosive for each shot (total of two). The test
vehicles were recovered after each test. The six smaller tubes used 60 pounds of
Composition B for each test.

In the early 1960s, the expendable tubes were replaced with reusable steel tubes: a 6-foot
diameter by 50-foot tube (XT-8), a 6-foot diameter by 200-foot tube (XT-9), and a 2-foot
diameter by 200-foot tube (XT-10) (Figure 2-1).

The XT-8 was a non-expendable steel tube used for testing Mk-12 re-entry vehicles.
The tube was equipped with an expendable water-tamped driver section. An
uncased charge of 500 pounds of concentrated explosives, probably
2,4,6-trinitrotoluene (TNT), cyclotetramethylene tetranitramine (HMX), and
hexahydro-1,3-5-trinitro-1,3,5-trazine (RDX) derivative, was placed inside the tube
where it was sealed at one end by the driver plate. A total of 2,500 pounds of
explosives may have been detonated during five tests conducted in this tube
(SNL/NM, 1994b; Refs. 292, 663).

The XT-9 was a non-expendable steel tube used for testing Air Force Mk-21 and
Mk-12a and Navy Mk-3, Mk-4, and Mk-5 re-entry vehicles The explosives used for
testing were gas mixtures or primacord (or C-4). An explosive charge (maximum
500 pounds per test) was placed just inside one end of the shock tube, and the
re-entry vehicle was discharged into a catch pit. A total of 15,000 pounds of
explosives were estimated to have been discharged from this tube.

The XT-10 was originally located near Building 9964 at the Beryllium Firing Site
(ER Site 90). The XT-10 was relocated to Site 89 and was later combined with the
19-foot diameter tube described below. This tube was designed to perform tests on
scale models. The XT-10 was constructed with flanged Schedule 40 and 80 pipe.
The explosives used for each test were PETN, primacord, and concentrated or
explosive gas (SNL/NM 1994b; Ref. 292). A total of 1,750 pounds of explosives
were estimated to have been discharged in this tube.

Additionally, a 19-by 65-foot shock tube was constructed and operational from 1969
to 1975 for testing Sprint Interceptor re-entry vehicles (SNL/NM 1994b; Refs. 297,
663). The number of tests and the amount of explosives used is unknown.

From 1975 to 1981 the shock tube testing program was suspended. The shock tube equipment
was not used and was abandoned in place during this time period. Testing resumed in 1982.
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» With the resumption of testing, the 19-foot diameter tube was lengthened from 65 to
580 feet. Thirty shots were fired through the tube. Explosive charge weight varied
from 100 to 1,100 pounds, with an average of 200 pounds per shot. The estimated

total amount of explosives (PETN) used was 6,000 pounds (SNL/NM 1994b:
Refs. 297, 517).

» A 6-by 80-foot steel shock tube (Figure 2-1) was constructed after 1982 to test the
Mk-21, the Trident 2, and the Mk-5 re-entry vehicles (SNL/NM 1994b: Ref. 297). A
C-4 explosive charge (200 pounds) set up outside the tube was detonated for each
test. A total of 1,600 pounds of C-4 explosive was estimated to have been used
during eight tests.

* A 12-by 80-foot non-expendable biast tube (Figure 2-1) also was constructed in
1982. The tube was built from Space Shuttle solid booster motor cases and was
used to test the hardness of interceptor motor cases (SNL/NM 1994b; Ref. 297). A
C-4 explosive charge (200 pounds) set up outside the tube was detonated for each
test. A total of 2,400 pounds of C-4 explosive was estimated to have been used
during twelve tests.

These three testing programs were completed in 1985. No new testing has been conducted at
this site since the completion of these programs. The stock tubes were dismantled by 1995
except for the 19 foot diameter section.

2.2 Previous Audits, Inspections, and Findings

The site was first listed as a potential SWMU by the “Comprehensive Environmental Assessment
and Response Program, Phase I Installation Assessment, Sandia National Laboratories,
Albuquerque, New Mexico” [Draft] (DOE 1987). The listing resulted from information collected
during the Phase | interviews, which indicated the area that may have been contaminated with
high explosives (HE), barium, lead, beryllium, or depleted uranium (DU). In addition, pieces of
shrapnel and explosives may have been left in the soil at the test sites.
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3.0 EVALUATION OF RELEVANT EVIDENCE

The following sections discuss the recent field investigations, the analytical results associated
with the field activities, and the human heaith and ecological risk assessments.

3.1 Unit Characteristics and Operating Practices

The testing involved detonating explosives (at one end of the tube) and retrieving the re-entry
vehicles (at the other end of the tube) from catch basins. After each test, workers were
required (as a safety procedure) to look for uncombusted explosives on the ground at the
exhaust end of the shock tubes. This safety step was followed to remove any material that may
have discharged from the tube due to incomplete combustion. Because of the design of the
charges and because all the detonations were above grade and uncased, all the explosives
were completely combusted except for a small mass of aluminum-nitrate (iramite, an
ammonium compound) found after one of the tests at the 19-foot diameter shock tube (SNL/NM
1994b; Ref. 517). The iramite was removed from the site. All vehicles were recovered and
removed from the site.

After the testing programs were completed in 1985, the site was abandoned. By 1995, all the
shock tubes had been dismantled and removed from the site except for one section
(approximately 270 feet) of the 19-foot diameter tube. In addition, some of the catch basins,
concrete pads, and metal brackets remain in place.

Hazardous wastes were not managed or contained at ER Site 89.

3.2 Results of SNL/NM ER Project Sampling/Surveys

The following summary of the ER Site 89 field investigations and the evaluation of the data
collected and analyzed from those investigations provide the basis for recommending

1ER Site 89 for an NFA under DOU Criterion 5 (NMED 1996).

3.2.1 Summary of Prior Investigations

The following sources of information, presented in chronological order, were used to evaiuate
ER Site 89:

» Unexploded Ordnance/High Explosives (UXO/HE) Visual Survey of ER Sites, Final
Report (SNL/NM 1994c).

» Cultural Resource Investigation for Sandia National Laboratories/New Mexico,
Environmenta! Restoration Program, Kirtland Air Force Base, New Mexico, February
1995 (Hoagland and Dello-Russo 1995).
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¢ Environmental Assessment of the Environmental Restoration Project at Sandia
National Laboratories/New Mexico, U. S. Department of Energy, Kirtland Area
Office, March 1996 (DOE 1996a).

+ RCRA Facility Investigation Work Plan for Operable Unit 1335, Southwest Test
Area, March 1996 (SNL/NM 1996).

3.2.2 UXO/HE Survey

UXO visual surface survey was performed by the Kirtland Air Force Base explosive ordnance
disposal personnel on November 15, 1993. No live UXO/HE and/or significant UXG/HE debris
was found at the site (SNL/NM 1994c). No additional investigation and survey was conducted
at this site.

3.2.3 Cultural Resource Survey

A cultural resources survey was completed at all sites within OU 1335. The survey results
show no impact of cultural resources at Site 89 (Hoagland and Dello-Russo 1995).

3.24 Sensitive-Species Survey

A sensitive species survey was completed at all sites within OU 1335. The survey results
show no impact of sensitive species at Site 89 (DOE 1996a).

3.25 Site 89 Field Investigation

The following subsections provide a summary of field investigation and the evaluation of the
data collected and analyzed. Site 89 was discussed in Section 4.1.3.1 of the RFI Work Plan
(SNL/NM 1996) as a SWMU proposed for an NFA. Site 89 was not included in the RFI
Sampling and Analysis Plan. A separate sampling and analysis plan was prepared for Site 89.
The objective of the field investigation was to determine the vertical and horizontal extent of
possible soil contamination at the site.

There is no known contamination associated with Site 89. However, based on the types of
materials used in the shock tube experiments, some of the materials including HE, metals
(specifically beryllium), and DU may have been released into the surrounding soils. The
potential COCs are HE, beryllium, and DU (SNL/NM 1996). In addition, RCRA metals are
included on the COC list to account for unknowns in the materials released during the test.

ER Site 89 field investigation was performed from August 9, 1995, through August 11, 1995,
and on August 14, 1995. The field activities included drilling soil borings, collecting surface and
subsurface soil samples for chemical and radionuclide analyses, managing the waste
generated during drilling, and surveying the sampling locations. Sample locations were
determined through aerial photographs and direct field observation.
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3.25.1 Drilling Program

The drilling program was conducted using a truck-mounted Geoprobe® drill rig. The soil borings
were located at the catch basin end of each of the tubes. A total of 16 soil borings (BH-01
through BH-16) were drilled at Site 89 at the following shock tubes (Figure 2-1):

» Soil borings BH-01 through BH-03 were drilled at the north end of shock tube XT-8.
» Soil borings BH-04 through BH-06 were drilled at the west end of shock tube XT-9.

* Soil borings BH-07 through BH-10 were drilled along the north side (two borings)
and south side (two borings) of the original catch basin for the 19-foot diameter tube.

e Soil borings BH-11 through BH-13 were drilled at the west end of the 6-by 80-foot
shock tube.

* Soil borings BH-14 through BH-16 were drilled at the west end of the 12-by 80-foot
shock tube.

All soil boring locations were surveyed with Global Positioning System {GPS) equipment. The
survey data includes northing and easting coordinates for each boring.

3.2.52 Subsurface and Surface Soil Sample Collection

Subsurface soil samples were collected at 0 to 1.5 feet bgs and 8 to 9.5 feet bgs from each
borehole (sample location) with a 2.5-inch outside diameter by 4-foot long core sampler that
was lined with a cellulose acetate butyrate (CAB) sleeve. Upon removal of the CAB liner from
the sampler, the soil was removed from the liner and placed into appropriate glass containers.
Two containers were sealed with tape and prepared for shipment to the on-site laboratory for
HE and target analyte list (TAL) metals analyses. When needed, one container was prepared
for shipment to the off-site laboratory for HE and TAL metals analyses. The remaining sample
was removed from the liner and placed in Marinelli jars for gamma spectroscopy analysis by the
on-site laboratory.,

Surface soil samples were also collected at each shock tube location. The sample locations
were selected at the shock tube end where the uncased explosives were detonated. A total of
20 surface locations (GR-01 through GR-20) were placed at the following shock tubes

(Figure 2-1):

*» Surface soil samples GR-01 through GR-04 were collected at the south end of shock
tube XT-8.

* Surface soil samples GR-05 through GR-08 were collected at the east end of shock
tube XT-9.

* Surface soil samples GR-09 through GR-12 were collected at the east end of the
19-foot diameter shock tube.

AL/4-97/WP/SNL:R417989.D0C 3-3 301462.161.05 07/28/97 2:47 PM




o Surface soil sample GR-13 through GR-16 were collected at the east end of the
6-by 80-foot shock tube.

e Surface soil samples GR-17 through GR-20 were collected at the east end of the
12-by 80-foot shock tube.

Each sample was composited, placed in appropriate containers, and prepared for shipment to
the same laboratories as the subsurface soil samples. All surface soil sample locations were
surveyed with GPS equipment to determine northing and easting coordinates for each location.

The samples collected and the analyses performed on these samples are provided in

Table 3-1. Thirty-two subsurface and twenty surface soil samples were collected and sent to
the on-site laboratory for gamma spectroscopy, HE, and TAL metal analyses. Six subsurface
and five surface soil samples were collected and sent to the off-site laboratory for HE and TAL
metal analyses (confirmation of the on-site laboratory analyses). The data quality objective of
100 percent on-site laboratory analysis with 20 percent off-site taboratory analysis for
confirmation was obtained for this site.

3.2.5.3 Sample Packaging and Shipping

Soil samples sent to the on-site laboratory for HE and TAL metal analyses were collected in
125 milliliter (ml) botties. Soil sampies sent to the on-site laboratory for gamma spectroscopy
analysis were collected in 500 ml containers. The soil samples sent to the off-site laboratory for
HE and TAL metal analyses were coliected in 500 mi bottles.

The gamma spectroscopy {(on-site laboratory) and the HE and TAL metal (off-site laboratory)
samples were delivered to the SNL/NM Sample Management Office (SMO). SMO personnel
performed cross-checking of the information on the sample labels against the data on the
Analysis Request and Chain of Custody (ARCOC) forms, and prepared samples for shipment.
The HE and TAL metal sampies were shipped by overnight delivery to the Lockheed Analytical
Services laboratory in Las Vegas, Nevada. The gamma spectroscopy samples were delivered
to the on-site radiological laboratory on the same day as received by SMO.

The remaining HE and TAL metal samples were sent directly to the on-site laboratory for
analysis.

3.2.54 Data Management

Data management for the off-site laboratory analytical data was coordinated through the SMO
project coordinator. Upon sample shipment to the off-site laboratory, sample information was
entered into a database to track the status of each sample. Upon completion of the laboratory
analyses, SMO received analytical results in summary data and laboratory QC reports. The on-
site laboratory analytical data was managed by the on-site laboratory manager.

AL/4-97/WP/SNL:R417988.00C 3-4 301462.161.05 07/28/97 2:47 PM




X 2-55-0-600-HO-68 S6/v1/8
X X 1-§5-0-600-HD-68 g6/vL/8
X £-55-0-800-HD-68 S6/vL/8
X ¢-5S5-0-800-H9-68 S6/71/8
X X 1-55-0-800-H5H-68 G6/¥1/8
X £-SS-0-£00-HD-68 S6/71/8
X ¢-88-0-L00-49-68 S6/¥ /8
X X 1-S5-0-200-HD-68 S6/v1/8
X £-SS5-0-300-HD-68 S6/vL/8
X ¢-55-0-900-49-68 S6/¥1/8
X X 1-SS-0-900-HD-68 S6/vL/8
X X 055-0-500-HD-68 S6/71/8 S0-6G96¥10
X £-55-0-G00-HD-68 S6/bL/g
X €-85-0-900-HD-68 S6/v1/8
X X (dSS-0-500-Ho-68 S6/71/8 20-656¥%10
X £-SS-0-¥00-UD-68 S6/¥1/8
X ¢-55-0-700-HD-68 S6/v1/8
X X 1-SS-0-¥00-HD-68 G6/v L/8
X £-8S-0-£00-HO-68 56/ 1/8
X €-SS-0-£00-H5-68 S6/y1/8
X X I-SS-0-E00-HO-68 S6/¥1/8
X £-55-0-200-H5-68 G6/v1/8
X €-S5-0-200-H5-68 S6/71/8
X X 1-§5-0-200-HD-68 S6/v L8
X £-85-0-100-H5-68 S6/71/8
X ¢-S§-0-100-4H5-68 S6/¥1/8
X X £-58-0-100-HD-68 S6/v1/8
— 110G @2B}Ng
= = — I o )
|l g | Flae|y a
= m = m 3 2
@ x e ( x ) 3
[ T o | B @ 3
“ 18 |*|§ %
av1 3lis-440 gV 3LIS-NO | DNINI3HOS SYHVYWIH NOILYOOT ITdWVYS |a31dWVS 31vd| HISWNN I1dAYS
ai3id

Pawloyiad sisAleuy pue pajos|jo) sajdwes jo Bunsi] :68 alS Y3

I-€ 37avl




X X 1-§5-0-/ 10-HD-68 G6/71/8
X £-S5-0-910-4D-68 S6/v1L/8
X 2-SS-0-910-4HD-68 S6/71/8
X X 1-§8-0-810-HD-68 S6/71/8
X X 0SS-0-610-HO-68 S6/V1/8 GO- 196710
X £-S5-0-5G10-HD-68 S6/71/8
X Z-SS-0-G10-HD-68 G6/v1/8
X X aSS-0-510-H9-68 S6/7L/8 10-1967 10
X £-SS-0-710-4D-68 S6/71/8
X 2-S5-0-¥ 1 0-HD-68 S6/71/8
X X 1-SS-0-% 10-UD-68 S6/vL/8
X £-55-0-€10-HD-68 S6/P1/8
X Z-SS-0-EL0-HD-68 GB/rL/8
X X |-§S-0-E10-HD-68 S6/71/8
X £-SS-0-210-HD-68 S6/71/8
X 2-S5-0-210-HD-68 S6/%71/8
X X 1-5S-0-210-HD-68 S6/71/8
X £-55-0-1 10-HD)-68 S6/71/8
X Z-SS-0-1 10-HD-68 S6/71/8
X X 1-§S-0-} L0-HD-68 S6/71/8
X sjeolidng #-0S-0-010-HO-68 S6/71/8
X £-S5-0-010-HD-68 S6/71/8
X sjeoidng G1-SS-0-010-HD-68 GB/vL/B
X 2-S5-0-010-HD-68 S6/71/8
X X 0SS-0-010-HD-68 S6/PL/8 50-096%7 L0
X 58-0-010-HO-68 G6/¥1L/8 10-096710
X X ereolidng 8-0S-0-010-HD-68 S6/71/8 I
_ X1 1 _ £-5S-0-600-HD-68 G6/¥L/8
= = =1 X [#] D
F 19 |79} 8
s | 2|5 &3 5
o -2 B 2| e 3
@ 2 & 2| ®
3 = | 0
& 3
gav13Ls-440 | 8V 3LIS-NO | DNINI3IHOS SHHVYWIH NOILYD01 ITdNVS [a31dNVS Jiva| HASWNN I1dWVS
aiaid

pawliojlad sisAjeuy pue pajoa)o) sajdwes jo bunsi 68 a1S HI
(ponunuo)) 1-£ 3718vV.L




X X L-S-8-2HE-68 G6/6/8
X £-5-0-2HE-68 56/6/8
X 2-5-0-2Ha-68 56/6/8
X X 1-S-0-2Ha-68 §6/6/8
X £-5-8-1HE-68 56/6/8
X 2-S-8-1HE-68 $6/6/8
X X 1-S-8-1HE-68 §6/6/8
X €-S-0-1Hg-68 G6/6/8
X 2-5-0-1Hg-68 G6/6/8
X X 1-S-0-1HE-68 S6/6/8
l10g @oegnsgng
X X a1eo)dng 058-0-020-HD-68 G6/v /8 80-296¥ 10
X X 0SS-0-020-HO-68 G6/v1/8 50-296¥10
X ejedydng 81-0S-0-020-HD-68 G6/% 1/8
X €-§5-0-020-H9-68 56/v1/8
X 8jeolidng 91-55-0-020-H9-68 S6/v1/8
X ¢-55-0-020-HO-68 S6/vL/8
X aieoydng 80-0S-0-020-HO-68 G6/¥ 1/8
X X (SS-0-020-H5-68 56/% /8 £0-296¥10
X £-65-0-610-HO-68 S6/v1/8
X 2-S5-0-610-HO-68 G6/v}/8
X X 1-55-0-610-HO-68 G6/71/8
X €-55-0-810-HO-68 S6/v1/8
X 2-85-0-810-H9-68 S6/¥ /8
X X 1-§S-0-810-HD-68 S6/v1/8
X €-§S-0-/10-HO-68 S6/v1/8
_ X ! 2-85-0-210-4D-68 S6/v1/8
d I d] = [7] )
28 Fg) s 8
o ° - - R 3
AR
8V713LS-340 | 8v13LIS-NO | ONINIIHOS SMHYW3IH NOILYO0T1 31dWVYS |037diNYS 31va| HIAWNN I1dAYS
aiaid

Pawloliad sisAjeuy pue psjoa)io) sajdwes jo Bunsiy 68 9IS H3
(Panupuod) 1€ 378Vl




X X }-S-0-9H8-68 S6/04/8
X S-5-8-5HE-68 6/6/8 G0-EVESZ0
X ¥-S-8-GHE-68 56/6/8 ¥0-EVESEO
X eleolidng £-0S-8-5HA-68 G6/6/8
X £-S-8-GH9-68 G6/6/8
X ajealdng Z-0S-8-SHE-68 G6/6/8
X 2-5-8-GH9-68 G6/6/8
X ajeoldng 1-QS-8-SHEA-68 $6/6/8
X X |-S-8-GHB-68 G6/6/8 L0-EVESZ0
X £-S-0-GHE-68 G6/6/8
X 2-5-0-SHE-68 G6/6/8
X X 1-S-0-GHE-68 G6/6/8
X £-S-8-yHE-68 G6/6/8
X Z-S-8-vYHE-69 56/6/8
X X 1-S-8-yHE-68 S6/6/8
X £-5-0-7YHE-68 G6/6/8
X 2-S-0-¥Hg-68 G6/6/8
X X }-S-0-vHE-68 56/6/8
X £-S-8-cHE-68 56/6/8
X 2-S-8-6HA-68 56/6/8
X X |-S-8-EHB-68 56/6/8
X G-S-0-EHB-68 S6/6/8 50-2¥E520
X $-S-0-EHG-68 56/6/8 v0-2¥£520
X £-S-0-cHE-68 56/6/8
X 2-5-0-6HA-68 G6/6/8
X X 1-S-0-€HE-68 G6/6/8 10-27E£520
X £-S-8-2HE-68 56/6/8
_ X | . 2-S-8-Z2HE-68 G6/6/8
= X = o] o ]
= g | F|g|§ g
=2 m =2 ' m| 3 2
8 L a5 | @ o
o T o o » 3
& @ I
< - I
] ]
8V 3Lis-340 | 8v13LIS-NO | ONINIIHOS SOHHVYINTY NOILYD01 31dNVYS [a31dNVS 31va| HIBWNN ITdNYS
ai3d

pauLiojad SISAjeuy pue pajodjjon sajdwes Jo Bunsit 68 91S H3
(panupuo)) 1-¢ 37av.L




X £-S-0-| LHH-68 S6/LL/8
X ¢-S-0-1 L HEG-68 G6/1 /8
X X I-5-0-L1HE-68 G6/L1/8
X E-S-€-01HE-68 S6/01/8
X ¢-S-£-01H8-68 56/01/8
X X }-S-e-01HA-68 56/01/8
X £-5-2-6HE-68 S6/01/8
X 2-S-€-6HB-68 §6/01/8
X X l-S-g-6HE-68 S6/01/8
X £-5-11-8HE-68 G6/01/8
X ¢-S-l1-8Hg-68 S6/01/8
X X I-S-11-6Hd-68 G6/01/8
X G-S-£-8HG-68 §6/01/8 G0-9vE£S520
X ¥-S-€-8HE-68 S6/01/8 r0-91€520
X £-S-E-8HE-68 G6/01/8
X ¢-S-£-8HH-68 G6/01/8
X X -S-E-8HE-68 §6/01/8 +0-9¥EG20
X £-S-11-/H8-68 S6/01/8
X 2-S1l-/HE-68 56/01/8
X X b-S-11-ZHE-68 S6/04/8
X £-5--/HE-68 S6/01/8
X ¢-S-¢-/HA-68 56/01/8
X X l-S-g-/HA-68 §6/01/8
X E-S-8-9HG-68 G6/01/8
X ¢-S-8-9H8-68 G6/01/8
X X I-§-8-9H9-68 G6/01/8
X £-S-0-9HE-68 G6/01/8
_ x| 1 _ 2-5-0-9Hg-68 56/01/8
= I = I ) )
F |8 [ Blg|s &
s | F|§|p3 5
o g o= ') =
g 2 |®°|&a|%
3 g "
8Y731IS-440 | av13LIS-NO | DNINIFHOS SHHVINIH NOILVOO7 31dNVS |a31dWVS 3Lvd| HISWNN I1dNVS
an3aid

paw.iollad sisAjeuy pue pajoajjo) sajdwes jo bunsr] :68 alsS H3
(penunuo)) 1-¢ 31aYL




X X 1-5-0-51H3-68 S6/71/8
X £-S-8-¥ 1 HB-68 S6/11/8
X ¢-S-8-v1HA-68 S6/11/8
X X 1-S-8-P 1HB-68 S6/14/8
X §-S-0-FIHA-68 S6/11/8 50-06E86¢0
X ¥-5-0-¥1HG-68 G6/L1/8 0-05€520
X £-8-0-¥ 1 HE-68 G6/11/8
X ¢-S-0-v1Hg-68 G6/L1/8
X X I-5-0-v 1 HE-68 S6/1L1/8 10-05€520
X £-S-8-£1HB-68 S6/1LH8
X ¢-5-8-E1HH-68 S6/11/8
X X I-S-8-£1HE-68 S6/11L/8
X £-S-0-£1HB-68 S6/1L1/8
X ¢-S-0-£iHA-68 G6/11/8
X X 1-S-0-£1H8-68 S6/LL/8
X £-5-8-¢lHB-68 G6/LL/8
X ¢-5-8-¢1HB-68 S6/11/8
X X I-S-8-¢1 HEO-68 S6/LL/8
X £-5-0-¢tHB-68 S6/LL/8
X ¢-S-0-ciH8-68 G6/1LL/8
X X 1-S-0-¢1 HE-68 S6/11/8
X G-S-8-11HA-68 S6/L1/8 S0-6¥£SC0
X ¥-S-8-11HG-68 S6/11/8 P0-67ESCO
X ejeoydng £-0s-8-1 1 HH-68 G6/11/8
X £-5-8-11H8-68 G6/11L/8
X ¢-5-8-11HE-68 G6/L1/8
X ajeaydng 1-Qs-8-1 LHE-68 S6/11/8
— —_ X X 1-S-8-11HE-68 G6/1L1/8 10-6¥£520
— X - o [%) X
F g |F|lg)|] 8
= m 2T ''m 3 =
] x DX o o
o T o =3 ] 3
@ 2 | 2 |%
< < o
2 a
gv13l1Is-340 v 3LIS-NO | DONINIIHOS SHHVINTH NOILYOOT A1dWYS |(dF1dWVYS 31vd| HIBANNN ITdNVYS
aiaid

pauwiiojiad sisAjeuy pue pajoajjon sajdwes jo Bunsi :68 akS HI
(panunuod) |-¢ 379vVL

3-10




X JajeM peziuoieQ g94-0-020-HD-68 G6/v /8 ¥1-£96¥ 10
X 18JeM paZIuoiaQ S-g4-8-v L HE-68 G6/11/8 G0-15£520
X 1ajepm peziucleg ¥-84-8-¥1 HE-68 S6/11/8 ¥0- 156520
X 18lepm paziuolaQ }-84-8-¥ 1 HE-68 56/11/8 10-15€520
X Jajem paziuoiaQ S-g94-£-6H8-68 S6/01/8 50-87EG20
X 18leM paziuoteQ v-84-€-6HH-68 $6/01/8 #0-87£520
X Jalem pazjuojeq |-84-€-6Ha-68 G6/01/8 LO-8YES20
X 9l paziuoleq G-g94-8-GHE-68 S6/6/8 S0-PPES20
X JaleM peziuoleQ v-84-8-5HE-68 G6/6/8 v0-P7ES20
X 18]epM paziuole() t-84-8-SHE-68 S6/6/8 LO-¥PESZ0
yuerg piai4
X £-5-8-91Hg-68 Se/v L8
X 2-5-8-91HE-68 G6/t1L/8
X X }-S-8-91Hg-68 S6/%L/8
X £-S-0-91Hg-68 S6/71L/8
X 2-S-0-91HE-68 S6/71/8
X X }-5-0-91 HE-68 G6/71L/8
X 5-0S-8-GIHE-68 G6/71/8 G0-£56520
X ¥-0S-8-GLHE-68 S6/7 1/8 ¥0-E£5E620
X ajeaydng €-0S-8-G1HA-68 G6/7 L/
X £-5-8-S1HE-68 56/v1/8
X eeoldng Z-0S-8-51Ha-68 S6/7 /8
X 2-S-8-51Ha-68 S6/71/8
X }-8-8-S1HE-68 S6/71/8
X X -0S-8-51HE-68 S6/V1L/8 L0-EGESZ0
X £-5-0-G1HE-68 G6/V1/8
lx 1 2-S-0-S1Hg-68 G6/7 L/B
= = = x ["] oy
F | € |[F|g|] g
= m = m 3 o
Q b Q > W o
o o v T° 0 3
® 8 | 218
< = | 9o
& &
gV131IS~440 | 9v13LIS-NO | DNINIIHDS SHHVWIH NOILVOOT 3TdWVYS |Q31dAVS 31va| HIGWNN I1dNYS
aiad

paw.ojiad sisd|euy pue palas|o) sa|dweg jo Bunsiy :68 alg Y3
(penunuo)) L-£ 3719v1L

3-11




X 18] paziuoied g3-0-020-HD-68 S6/ L8 I L-E£967 10
X lajeM peziuoieq g3-0-020-HD-68 G6/FL/8 60-E96¥ 10
X 18IEM POZiUdia(] g3-0-020-HD-68 G6/v1/8 EL-E96¥ 10
X lelep pazjuola 5-g3-8-¥1HA-68 G6/L1/8 G0-¢SES20
X i8jep pezjuoleQ ¥-g3-8-¥1Ha-68 G6/L1/8 ¥0-25€520
X 18l pazZ|uoled I-g3-8-¥LHE-68 G6/L1/8 L0-25€E520
X lejep peziuoieq G-g3-£-6HdE-68 G6/01/8 §0-/¥£520
X lalep\ pazjuoie(] v-03-€-6HB-68 S6/04/8 ¥0-L¥ES20
X lajep paziuciag -83-6-6HA-68 G6/01/8 10-LPES20
X 18]epp paziuoteg S-d3-8-5HB-68 56/6/8 S0-GbES2o
X lalem peziuoieg ¥-d3-8-6HA-68 G6/6/8 ¥0-GrEST0
X lelem paziuoleg -g3-8-GHE-68 G6/6/8 L0-S¥ESZ0
jueyg wawdinbgy
X lejgM peziuole( H84-0-020-H5-68 S6/7 L8 cl-e86¥10
X I . 18l M peziuoleq g84-0-020-H©D-68 S6/71/8 0}-€96¥10
= L = X G) 20
2| 4@ | 7|98 g
= m = | m 3 -]
o x ] X » o
e T 0| T w 3
@ $ |o| 8%
< < | °
a 3
v 31iS-440 | 9V 3LIS-NO | ONINIIHOS SHHYWAYH NOILYJ01 3TdWVYS |G3TdNVS 31vd| HIGWNN 3T1dNVYS
aT3id

pawJojiad sisAjeuy pue pajoa||o) sojdwes jo Bunsi] 68 aHS HI
(pepnjouo)) L-€ 319V1

3-12




1

]

The chemical data (Certificate of Analysis) reports were reviewed by IT Corporation for
completeness and accuracy as required by SNL/NM Technical Operating Procedures (TOP)
94-03 (SNL/NM 1994d). The data verification was performed using SNL/NM Data Verification/
Validation Level | (DV1) and Level 2 (DV2) checklists. The SMO and the on-site laboratory
managers submitted the original ARCOCs, the Certificate of Analysis reports, and the DV1/DV2
review reports to the SNL/NM Environment, Safety, and Health (ES&H) Records Center.

3255 Analytical Data Summary

Analytical

All soil samples were field screened for radiation by the Radiation Protection Operations office.
Gamma spectroscopy samples were analyzed following SNL/NM-approved analytical
procedures by the on-site laboratory. Samples sent to the on-site laboratory were analyzed
for metals by inductively couple plasma, for mercury by cold vapor atomic adsorption, and for
HE by high performance liquid chromatography. Samples sent to the off-site laboratory were
analyzed by U.S. Environmental Protection Agency (EPA) Methods 6010/7000/7471 for TAL
metals and Method 8330 for HE.

Analytical results for inorganic compounds listed “J” values for some compounds. A"J"
indicates an estimated value for a compound detected at a level less than the reporting limit but
greater than the method detection limit. Data results flagged as “J” values are included in the
data summary tables used in this report; because “J” values may represent false-positive
concentrations, care should be used when evaluating these analytical resuits.

Surface Soil Sample Results
The analytical results for surface scil samples were as follows:

* The pancake probe readings (field screening for radiation) were within normal
background levels of 80 to 120 counts per minute (Mignardot 1996). Since the
readings were within background levels, no additional samples were sent to the
laboratory for isotopic uranium analysis per the sampling plan.

+ (Gamma spectroscopy results were within normal background levels (Brown 1997).
The complete analytical results and review are provided in Section 6.1.

¢ The on-site and off-site HE results were non-detect for ali samples (including the
field and equipment blank samples). The complete analytical data packages are
located in the SNL/NM ES&H Records Center.

* The on-site laboratory analytical results were non-detect for the following metals:
antimony, arsenic, beryllium, cadmium, cobalt, chromium, mercury, nickel, selenium,
silver, and thallium. Metals detected by the on-site laboratory that are above
SNL/NM background levels (Southwest Group) and/or Subpart S action leveis and
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site COCs are summarized in Table 3-2. The off-site laboratory analytical results
were non-detect for the following metals: antimony, beryllium, cadmium, cobalt,
mercury, selenium, silver, sodium, and thallium. Metals detected by the off-site
laboratory which are above SNL/NM background levels (Southwest Group) and/or
Subpart S action levels and site COCs are summarized in Table 3-3. The complete
analytical data packages are located in the SNL/NM ES&H Records Center. A
complete discussion of the metal results is provided in Section 3.2.5.7.

Subsurface Soil Sample Results

The analytical results for subsurface soil samples were as follows:

3.2.5.6

The pancake probe readings (field screening) were within normal background levels
of 80 to 120 counts per minute (Mignardot 1996). Since the readings were within
background levels, no additional samples were sent to the laboratory for isotopic
uranium analysis per the confirmatory sampling plan.

Gamma spectroscopy results were within normal background levels (Brown 1997).
The complete analytical results and review are provided in Section 6.1.

The on-site and off-site HE results were non-detect for all samples (including the
field and equipment blank samples) except three locations. Trace amounts (less
than 1 mg/kg) of RDX were detected at BH-12 from the O to 1.5 feetand 8 to

9.5 feet sampling intervals and at BH-13 from the 8 to 9.5 feet sampling interval.
The complete analytical data packages are located in the SNL/NM ES&H Records
Center.

The on-site laboratory analytical results were non-detect for the following metals:
antimony, arsenic, beryllium, cadmium, cobalt, copper, selenium, silver, and
thallium. Metals detected by the on-site laboratory that are above SNL/NM
background levels (Southwest Group) and/or Subpart S action levels and site COCs
are summarized in Table 3-4. The off-site laboratory analytical results were non-
detect for the following metals: antimony, beryllium, cadmium, cobalt, mercury,
selenium, silver, sodium, and thallium. Metals detected by the off-site laboratory
which are above SNL/NM background levels (Southwest Group) and/or Subpart S
action levels and site COCs are summarized in Table 3-5. The complete analytical
data packages are located in the SNL/NM ES&H Records Center. A compiete
discussion of the metal results is provided in Section 3.2.5.7.

Quality Assurance/Quality Control Results

This subsection discusses the field and laboratory quality assurance/quality control resuits.
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Field Quality Control Samples

Three types of field quality control (QC) samples (Table 3-1) were collected for analyses during
the investigation: field duplicate soil samples, field blank water samples, and equipment blank
rinsate samples. No additional soils were collected for matrix spike/matrix spike duplicate
analyses.

Five tield duplicate soil samples were collected and composited, then split into the original and
duplicate samples. These duplicate samples were submitted to the on-site laboratory and
analyzed for HE, TAL metals, and gamma spectroscopy. One additional duplicate soil sample
was submitted to the off-site laboratory and was analyzed for HE and TAL metals. The
duplicate sampies were non-detect for HE, below background levels for gamma spectroscopy,
and either non-detect and/or very low concentrations for metals.

Four equipment blank rinsate samples were collected from deionized water poured over the
equipment after decontamination of the sampling equipment. The samples were analyzed for
HE and TAL metais by the off-site laboratory, and gamma spectroscopy by the on-site
laboratory. The samples were non-detect for HE, below background levels for gamma
spectroscopy, and either non-detect and/or very low concentrations for metals.

Four field blank water samples were exposed (open jar) to atmospheric conditions around the
drilling/sampling operation and were analyzed for HE and TAL metals by the off-site laboratory,
and gamma spectroscopy by the on-site laboratory. Trip blank samples are only collected and
analyzed when sampling for volatile organic compounds (VOC). These four samples were not
required, as VOCs were not included on the COC list for this site.

Validati I

A review was performed to ensure that the DV1 and DV2 reviews are accurate and the data are
acceptable for use in NFA reports (IT 1996a). The report is provided in Section 6.2. In
summary, the review indicates that DV1 and DV2 findings are acceptable for the NFA report.

The analytical quality of the off-site laboratory metals data is exceptional for all analytes except
antimony and aluminum. Laboratory control sample/laboratory control sample duplicate
recovery values were below control limits for antimony and slightly above control limits for
aluminum. Antimony was not detected in any soil samples, so the impact of the low recovery
values on data quality is minimal. The aluminum recovery values may result in slightly over-
estimated concentrations of that analyte. The remaining metal analytes had generally good
agreement between the on-site laboratory and off-site laboratory data.

The off-site laboratory HE analytical quality data are generally good, but the practical

quantitation limits are approximately an order of magnitude above the method detection limits
for the on-site laboratory data. The laboratory QC values are considered acceptable for HE.
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3.2.5.7 Data Evaluation

The data evaluation discussion will be limited to TAL metals. The gamma spectroscopy
analytical data results were within normal SNL/NM background levels, and HE analytical results
were non-detect except for three samples with trace amounts of RDX. Based on the analytical
results, no evaluations were completed for radionuclides and HE.

Metal analytical results were compared to the site-wide background study for SNL/NM (IT
1996b) and the EPA proposed Subpart S action levels for soils (EPA 1990). For updated soil
action levels, some values (i.e., zinc) were taken from the “Report of Generic Action Level
Assistance for the Sandia National Laboratories/New Mexico Environmental Restoration
Program” (IT Corporation 1994). The generic values from this report were made current for
guidance through June 1994 according to RCRA proposed Subpart S methods.

f il Ev ion

The surface soil analytical results (both on-site and off-site laboratories) for metals were
compared first to SNL/NM background levels and second to EPA proposed Subpart S action
levels for soils (Table 3-6). The metals are within SNL/NM background levels and/or Subpart S
action levels except for aluminum, arsenic, calcium, copper, iron, lead, magnesium, and
potassium. Although calcium, iron, magnesium, and potassium were above background levels
(or no background levels were available), these metals are considered essential nutrients (EPA
1989) and are not COCs for this site. The only metal (beryllium) specifically identified as a
COC in the Work Plan (SNL/NM 1996) was found to be non-detect for all samples. Based on
data evaluation and risk assessment criteria, aluminum, arsenic, copper, and lead provide the
basis for conducting a human health risk assessment analysis

il Evaluation

The subsurface soil analytical results (both on-site and off-site laboratories) for TAL metals
were compared first to SNL/NM background levels and second to EPA proposed Subpart S
action levels for scils (Tabie 3-7). The metals are within SNL/NM background levels and/or
Subpart S action levels except for aluminum, arsenic, calcium, copper, iron, magnesium, and
potassium. Although calcium, iron, magnesium, and potassium were above background levels
(or no background levels were available), these metals are considered essential nutrients (EPA
1989) and are not CQCs for this site. The only metal beryllium specifically identified as a COC
in the Work Plan (SNL/NM 1996) was found to be non-detect for all samples. Based on data
evaluation and risk assessment criteria, aluminum, arsenic, and copper provide the basis for
conducting a human health risk assessment analysis.

3.3 Gaps in Information
The UXO/HE survey and soil sampling investigation was developed to address any data gap

issues based on employee interviews, historical use of the area, and process knowledge of the
site. No live and/or significant UXO/HE debris was found on the site. The soil sampiing
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TABLE 3-6

ER Site 89: Metal Data Comparison for Surface Soil Samples with SNL/NM Background Levels
and Subpart S Action Levels

Site 89 On-Site . Site 89 Off-Site Site-Wide
Laboratory Number } Laboratory i Background
Number of Analytical Results of i Analytical Results | UTL/95th Subpart $
Samples | Range of Values | Samples ’ Range of Values : Percentile ' Action Level

Compound | (On-Site) (mg/kg) (Off-Site) | (ma/kg) ' (mg/kg)  (mg/ka)
Aluminum 22 3,900-15,000 5 ! 9,400-22,000 NA NA
Antimony 22 ND (10) 5 ND (12) 3.9 30
Arsenic 22 ND (50) 5 2.9-6.4 5.6 ; 0.5
Barium 22 70-250 5 74-190 130 : 4,000
Beryllium 22 ND (3.4) 5 ND (1.0) , 0.65 0.2
Cadmium 22 ND (20) 5 ND (1.0) 16 : 40
Calcium 22 4,000-65,000 {J) 5 13,000-38,000 NA ; NA
Chromium 22 ND(10) 5 10.0-21.0 17.3 ! NA
Cobalt 22 ND (10) 5 ND (10) 5.2 NA
Copper 22 ND-24 (J) 5 7.4-36 15.4 NA
Iron 22 7,000-15,000 5 10,000-19,000 NA NA
Lead 22 ND-490 5 7.2-42 21.4 400°
Magnesium 22 2,000-5,100 5 2,800-6,600 NA NA
Manganese 22 160-430 5 , 170-400 NA 10,000°
Mercury 22 ND (0.06) 5 ! ND (0.11) 0.31 ! 20
Nickel 22 ND (4.0) 5 E ND-18 11.5 ‘ 2,000
Potassium 22 NA 5 2,600-6,300 NA NA
Selenium 22 ND (50) 5 , ND (1.0) <1 400°
Silver 22 ND (10) 5 ! ND (2.0) 2 200
Sodium 22 NA 5 ND (1,000) NA NA
Thallium 22 ND (200) 5 ND (2.0) <1.1 NA
Vanadium 22 ; ND-19 (J) 5 18-31 20.4 600°
Zinc : 22 | 20 (J)-51 5 | 28-57 | 62 20,000°

* The action level for lead is provided from U.S. Environmental Protection Agency, 1994. "Revised Interim Soil Lead Guidance for CERCLA Sites

and RCRA Corrective Action Facilities," PB94-963282, Environmental Protection A
Washington, D.C.

gency, Office of Solid Waste and Emergency Response,

® The action levels are provided from "Report of Generic Action Level Assistance for the Sandia National Laboratory/New Mexico Environmental
Restoration Program,” 1994, prepared by IT Corporation, Albuguergue, New Mexico.

NA = Not available
ND = Not detected

ND (50) = Not detected at this method detection limit (MDL)
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TABLE 3-7

ER Site 89: Metal Data Comparison for Subsurface Soil Samples with SNL/NM Background
Levels and Subpart S Action Levels

Site 89 On-Site Site 89 Off-Site Site-Wide '
Laboratory Laboratory Background |
Number of; Analytical Results |[Number of Analytical Results UTL/95th \ Subpart S
Samples | Range of Values | Samples | Range of Values Percentile ; Action Level

Compound | (On-Site) (mg/kg) {Off-Site) (mg/kg) {mg/kag) {mg/kg)
Aluminum 33 1,800-10,000 6 5,700-12,000 NA ? NA
Antimony 33 ND (10) 6 ND (13) 3.9 i 30
Arsenic 33 ND (50) 6 2944 4.4 0.5
Barium 33 42-290 6 89-180 214 4,000
Beryllium 33 ND (3.4) 6 ND (1.1) 0.65 0.2
Cadmium 33 ND (20) 6 ND (1.1) 0.9 40
Calcium 33 19,000 (J)-62,000 6 38,000-60,000 NA NA
Chromium 33 ND-81 6 6.6-28 15.9 NA
Cabalt 33 ND (10) 6 ND (11) 5.2 NA
Copper 33 ND (20) 6 ND-8.8 18.2 NA
Iron 33 3,200-12,000 6 6,600-11,000 NA NA
Lead 33 ND-33 (J) 6 4.8-10 11.8 400°
Magnesium 33 1,700-12,000 6 2,500-5,500 NA NA
Manganese 33 67-210 6 84-220 NA 10,000°
Mercury 33 ND-0.66 6 ND (0.11) <01 20
Nickel 33 ND-85 6 ND-88 11.5 2,000
Potassium 33 NA 6 ND-2,700 NA NA
Selenium 33 ND (50) 6 ND (1.1) <1 400°
Silver 33 ND (10) 6 ND (2.1) <1 200
Sodium 33 NA 6 ND (1,100) NA NA
Thallium 33 ND (200) 6 ND (2.1) <1.1 NA
Vanadium 33 ND-18(J) 6 13-20 21.5 600°
Zinc 33 15 (J)-120 6 17-38 62 20,000°

? The action level for lead is provided from U.S. Environmental Protection Agency, 1994. "Revised Interim Soit Lead Guidance for CERCLA Sites
and RCRA Corrective Action Facilities,” PB94-963282, Environmentat Protection Agency, Office of Solid Waste and Emergency Response,

Washington, D.C.

* The action levels are provided from "Report of Generic Action Level Assistance for the Sandia National Laboratory/New Mexico Environmental
Restoration Program," 1994, prepared by IT Corporation, Albuguerque, New Mexico.

NA=not available
ND=not detected

ND(50)=not detected above this method detection limit (MDL)
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program provided the sampling, analyses, and evaluation of data for the areas at each end of
the shock tubes where no data had been collected in the past. Based on the sampling
program, all data gap issues were addressed in the field and in this report.

3.4 Risk Evaluation

The following subsections summarize the results of the risk assessment process for both
human health and ecological risk related factors. The complete risk assessment report is
provided in Section 6.3.

3.4.1 Human Health Risk Assessment

Site 89 has been recommended for industrial land use (DOE 1996b). Based on data evaluation
(Section 3.2.5.7), a risk assessment was completed because several TAL metal results
indicated detections above background and/or Subpart S action levels for soils. The risk
assessment report provides a quantitative evaluation of the potential adverse human health
effects caused by constituents in the site soil. The report caiculated the hazard index and
excess cancer risk for both industrial land-use and residential land-use (requested by the

New Mexico Environment Department [NMED]). In addition, incremental risk numbers that are
determined by subtracting risk associated with background from potential COC risk are
discussed.

In order to provide conservatism in this risk assessment, the calculation uses only the maximum
concentrations reported from the on-site and off-site laboratories; subsurface and surface
samples were combined into a single table to provide conservative risk calculations.

In summary, the Hazard Index calculated for the site COCs is 0.2, and the incremental hazard
index is 0.22 for an industrial land-use setting, which is much less than the numerical standard
of 1.0 suggested by risk assessment guidance (EPA 1989) The cancer risk for the site COCs
is 4 x 10°, and the incremental cancer risk is 3.2 x 10° for an industrial land-use setting, which
is in the mlddle of the suggested range of acceptable risk of 10° and 10* (EPA 1989).

The residential land-use scenarios for this site are provided only for comparison in the risk
assessment report. The report concludes that Site 89 does not have significant potentiai to
affect human health under an industrial land-use setting.

3.4.2 Ecological Risk Assessment

The ecological risk assessment process is a screening level assessment. This assessment
utilizes conservatism in the estimation of ecological risks. Potential risks were indicated for all
these receptors (plant, deer mouse, and burrowing owl); however, the use of the maximum
measured soil concentration or maximum detection limit to evaluate risk provided the “worst
case” scenario for this assessment and may not reflect actual site conditions. However, based
on further evaluation of detection limits, comparisons to background concentrations, toxicity

AL/4-97/WP/SNL:R417989.D0C 3-25 301462.161.05 07/30/97 1:52 PM




benchmark values, and analytical data sets, it is concluded that ecological risks associated with
the site are insignificant.
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4.0 RATIONALE FOR NO FURTHER ACTION DECISION

Sixteen soil boring locations were drilled/sampled at the shock tube ends where the test
vehicles exited (catch basin). Twenty surface soil samples were collected at the shock tube
ends where the uncased explosives were fired. The data evaluation for the surface and
subsurface soil samples shows no radionuclide or HE contamination, but some metal COCs
were detected either above background levels, proposed Subpart S action levels, and/or the
laboratory method detection limit.

Based on the field investigation data and the human risk assessment, an NFA is being
recommended for Site 89 for the following reasons:

* No radioactivity above background levels was detected during the field screening
program.

» Gamma spectroscopy results were all within background levels.
¢ HE analytical results were non-detect of RDX.

* No TAL metals were present in concentrations considered hazardous to human
health for an industrial land-use setting.

» The screening level assessment concluded that ecological risks associated with the
site are insignificant.

Based on the evidence cited above, Site 89 is proposed for an NFA based on DOU Criterion 5:
The potential release site has been characterized 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.
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6.0 ANNEXES

6.1 Gamma Spectroscopy Results and Review
6.2 Data Validation Report
6.3 Risk Assessment Report
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Section 6.1
Gamma Spectroscopy Results and Review
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to:

from:

subject:

EI'I] Sandia National Laboratories

Opersted for the U.S. Department of Energy by
Sandia Corporation

Albuguerque, New Mexico 87185-1132

February 13, 1997

Howard Fleck, MS-1147 (6682)
./ﬁw.\
cra§g “Brown, MS-1132 (7527)

Review of Data from Site 89

I have reviewed the following gamma spectroscopy data packages and compared the
analytical results to the 95* Percentile/UTL values provided in the report, Background
Concentrations of Constituents of Concern to the Sandia National Laboratories/New Mexico
Environmental Restoration Project and the Kirtland Air Force Base Installation Restoration
Program (IT, 1996). The background set used was that designated for the Southwest Super
Group (both surface and sub-surface, as applicable), and samples with the 89-GR designation
as well as the 89-BHxx-0 designation were considered surface samples. All other soil samples
were considered sub-surface samples. Analyses of aqueous samples were not reviewed due to
the high detection limits associated with using a gamma spectrometer to analyze these
samples. It was assumed that the only contaminants of concern would exist in the uranium
and/or thorium series and, therefore, that contamination would be adequately characterized by
gamma spectroscopy. The following samples showed no anomalous results and no results
above the aforementioned background values:

Customer Sample ID
89-BH6-0-S-1
89-BH6-8-5-1
89-BH7-3-S-1
89-BH7-11-8-1
89-BH9S-3-S-1
89-BH1-0-S-1
89-BH1-8-5-1
89-BH2-0-S-1
89-BH2-8-S-1
89-BH3-8-S-1
89-BH4-0-S-1
89-BH4-8-S-1
89-BH5-0-8-1
89-BH5-8-SD-1
89-BH11-0-8-1
89-BH11-8-SD-1

. 6-
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Howard Fleck, MS-1147 (6682)

Customer Sample ID
89-BH12-0-S8-1
89-BH12-8-S-1
89-BH13-0-S-1
89-BH13-8-S-1
89-BH14-8-S-1
89-GR-001-0-SS-01
89-GR-002-0-SS-01
89-GR-003-0-85-01
89-GR-006-0-SS-01
89-GR-007-0-S8-01
89-GR-008-0-SS-01
89-GR-009-0-SS8-01
89-GR-011-0-88-01
89-GR-012-0-85-01
89-GR-013-0-5§8-01
89-GR-014-0-55-01
89-GR-017-0-58-01
89-GR-018-0-8S-01
89-GR-020-0-SD-01
89-BH15-0-5-1
89-BH15-8-58-1
89-BH16-0-S-1
89-BH8-3-S-1
89-BH11-8-5-1
89-BH14-0-S-1
89-BH15-8-S0-1
89-GR-005-0-SSD
89-GR-010-0-SS
89-GR-020-0-SSD
89-BH3-0-S-1
89-BH5-8-5-1
89-BH6-0-S-1
89-BH6-8-S-1
89-BH7-3-8-1
89-BH7-11-S-1
89-BH8-11-S-1
89-BH9-3-S-1
89-BH11-0-S-1
89-BH11-8-SD-1
89-BH12-0-S-1
89.BH12-8-S-1
89-BH13-0-S-1
89-BH13-8-S-1
89-BH14-8-S-1

February 13, 1997




Howard Fleck, MS-1147 (6682) -3- February 13, 1997

The following samples showed slightly (fraction of a pCi/g) elevated short-lived thorium series
products. Because of their short half-lives, relative to the longer-lived Th-232 and Ra-228
which did not show analytical results above background, it may be assumed that these
elevations do not represent contamination and are due to natural background thorium series
radionuclides in the soil.

Customer Sampie [D
89-GR-015-0-SSD
89-BH16-8-5-1
89-GR-004-0-85-01
89-GR-010-0-SD-08
89-GR-016-0-SS-01
89-GR-019-0-SS8-01

Sample 89-BH10-3-S-1showed a slightly (once again, fraction of a pCi/g) elevated Ra-226
value for sub-surface values. Because this value is less than the background value for surface
Ra-226, because it falls within the range of background values determined for sub-surface Ra-
226, and because of the complications associated with determining Ra-226 complications by
gamma spectroscopy by using the 186 keV gamma energy (as was done for these sampies) it
may be assumed that this elevation does not represent contamination and is due to natural
background uranium series radionuclides in the soil.

Copy to:

Correspondence File: 97008.doc
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-15-95 3:02:50 PM *

*******’************************t************************t*************
*

- y . -
* Analyzed by: C ﬁﬁﬁ /qg Reviewed by: j//é 51 *
Thrkkrkrrhrrxhkhddtt x* K h***************f********* 22 S L EXEEE R R X R L ER TS

S.WRIGHTSON (75
89-BH15-0-5-1 »
50066901

Customer 85)
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geametry 1SMAR

Sample Quantity 728.000 gram
Sample Date/Time 8-14-95 12:10:00 PM
Acquire Start Date B-15-95 2:28:58 PM
Detector Name LABO1

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
****************************t*********************ti**********t**********

Nuclide Activity 28 Error MDA
(pCi/gram)

U-238 Not Detected = =  ------__ 1.84

TH-234 Not Detected = = ----__.._. 5.34E-01
U-234 Not Detected = = ---..._.-.. 1.92E+01
RA - 226 Not Detected =  ----._._ 1.17

PB-214 4_81E-01 1.14E-01 1.18E-01
BI-214 4. 15E-01 ¢.25E-02 8.382-02
PBE-210 Not Detected @  -----._._ 1.48

TH-232 4 .88E-021 2.02E-01 2.67E-01
RA- 228 S.05E-01 2.23E-01 2.96E-01
AC-228 5.68E-01 1.51E-01 1.36E-01
TH-228 Not Detected = = -..----.._ 1.36

RA-224 Not Detected = ---._-._. 1.51

PB-212 5.73E-01 1.44E-01 5.95E-02
BI-212 Not Detected  --.--_-_. 8§.10E-01
TL-208 4 .14E-01 1.05E-01 @.78E-02
U-235 Not Detected = = @ ----c-... 3.37E-01
TH-231 Not Detected = - --.-.... 6.48E-01
PA-231 Not Detected = -..-...__.._ 1.90

AC-227 Not Detected = .-.-.._.._._. 2.55

TH-227 Not Detected = = ----_._.._.._ 5.19E-01
RA-223 Not Detected = ---._...._ 2.19E-01
RN-218 Not Detected =  --.-.._._.._. 4.09E-01
PB-211 Not Detected = .. __._._._ S.69E-01
TL-207 Not Detected = ---_._._. 2.01E+01
AM-241 Not Detected = = --._.... 2.31E-01
PU-239 Not Detected =  --...... 3.82E+02
NP-237 Not Detected =  ---...._._ 2.36E-01
PA-233 Not Detected —  ---..._.. 9.42E-02
TH-229 Not Detected = ._....__. 3.58E-01




[Summary Report)

Nuclide

AG-110m
AR-41
BA-133
BA-140
CDh-108
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS5-137
CU-64
EU-152
EU-154
EU-155
FE-585
GD-153
HG-203
I1-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-99%
NA-22
NA-24
NBE-S5
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-468
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-S5

- Sample ID: 50066901

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.51E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

25 Error
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Sandia Natiocnal Laboratories

*

* Radiation Protection Sample Diagnostics Program |
3:43:14 PM

-

8-15-85

881 Laboratory)

¥
*
x

***************************t*t*****************************************

/

* Analyzed by:

Reviewed by:
k2 & & X Thhkhkkhkkthkhktrhkrrtdbrhrdddr

7 /;/fr

*
*

LES A AR S Bk B E 2 X R I e

/

s

S.WRIGHTSON (7585)
89-BH15-8-S-1 #
50066502

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample Type Selid

Sample Geometry 1SMAR

Sample Quantity 74%.000 gram
Sample Date/Time 8-14-95 12:40:00 PM
Acquire Start Date 8-15-95 3:09:57 pM
Detector Name LARO1

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
****************i*****************************************i*************t

Nuclide Activity 2S5 Error MDA
(pCi/gram)
U-2238 5.83E-01 7.22E-01 1.16
TH-234 Not Detected = = ---._._.__.. €6.37E-01
U-234 Not Detected = = ------.. 1.87E+01
RA-226 7.77E-01 6.31E-01 9.83E-01
PB-214 5.82E-01 1.31E-01 1.32E-01
BI-214 5.18E-01 1.07E-01 9.43E-02
PB-210 Not Detected = = ---_..._ 1.31
TH-232 5.28E-01 1.86E-01 2.25E-01
RA-228 4 . 64E-Q1 1.94E-01 2.46E-01
AC-228 4.71E-01 1.55E-01 1.80E-01
TH-228 6.75E-01 3.16E-01 6.34E-01
RA-224 Not Detected = = --..--.___ 1.50
bB-212 5.67E-01 1.18E-0Q1 6.08E-02
BI-212 Not Detected =  -.---.._._ 8.08E-01
TL-208 5.81E-Q1 1.30E-01 1.10E-01
U-235 Not Detected =  ..-__._.._ 3.42E-01
TH-231 Not Detected = = ---__._._._ 6.61E-01
PA-231 Not Detected = ---._.__. 1.97
AC-227 Not Detected  —  -_..__._. 2.59
TH-227 Not Detected = = .-.___._.._ 5.19E-01
RA-223 Not Detected = ....._._. 2.25E-01
RN-219 I-—79E-g3 I47EQ1 F23E~01 .y . ‘/ek-/-:-_s
PR-211 Not Detected = ---._.__ 1.04 T
TL-207 Not Detected  _..___._. 1.96E+Q01
AM-241 Not Detected = -.._._._. 2.29E-01
PU-239 Not Detected — .--.___._._ 3.91E+02
NP-237 Not Detected  — --..__.._ 2.21E-01
PA-233 Not Detected = .-__.__.. S.20E-02
TH-229 Not Detected = = --..___. 3.57E-01




[Summary Reportl]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
CO-58
CO-60
CR-51
C5-134
C5-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-9¢9
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-S85

- Sample ID: 50066902

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Ncot
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.53E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2S Error

OHWROHLBRNRDUIOHNOEER W WA OUIIUT00 Wb U b R UTU 0 WU A UTW 08 w15 0




****tt****t**************************************************************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
8-15-95 4:23:49 PM *

*************************t****************************************t***

o *
» . y /I
* Analyzed by: é( §43/§5 Reviewed by: 3/ /7 *
Tkt ATk A A T A XX A XX TYY O * ARl SRR R R R A R R (A A AR LSRR RS R RS TS

'S.WRIGHTSON (7585)
89-BH16-0-S-1 wm
50066903

Customer
Customer Sample ID
Lab Sample ID

Sample Description : MARINELLI SOIL SAMPLE

Sample Type Solid

sample Geometry 1SMAR

Sample Quantity 721.000 gram
Sample Date/Time 8-14-95 12:50:00 PM
Acquire Start Date 8-15-95 3:50:27 PM
Detector Name LABO1

1800 seconds
1801 seconds

Zlapsed Live Time
Zlapsed Real Time

Zomments:
*************************************************************************

Nuclide Activity 28 Error MDA
(pCi/gram)

U-238 Not Detected = = -----___ 1.76

TH-234 Not Detected = = -----_-.. 6.37E-01
U-234 Not Detected = = ------_. 1.77E+01
RA-226 Not Detected @ — --.--__. 1.08

PB-214 4.10E-01 8.29E-02 8.50E-02
BI-Z214 3.72E-01 8.60E-02 7.92E-02
PB-210 Not Detected = = ----.__._ 1.23

TH-232 3.14E-01 1.80E-01 2.61E-01
RA-228 5.47E-01 2.18E-01 2.73E-01
AC-228 5.44E-01 1.6%E-01 1.91E-01
TH-228 4 .57E-01 2.81E-01 5.96E-01
RA-224 Not Detected = = -.-._._. 1.52

PB-212 5.02E-01 1.08E-01 5.78E-02
BI-212 6.33E-01 3.35E-01 4 .55E-01
TL-208 4 .56E-01 1.19E-01 1.1%E-01
U-235 Not Detected = = _---..._. 3.14E-01
TH-231 Not Detected = = -----_.. 6.13E-01
PA-231 Not Detected = = ---.-____ 1.93

AC-227 Not Detected = --_.._._. 2.39

TH-227 Not Detected = _-.-._.._. 5.01E-01
RA-223 Not Detected = .-_._.._. 2.09E-01
RN-219 Not Detected =  ---_.._... 3.90E-01
PB-211 Not Detected = = ----.._. 9.90E-01
TL-207 Not Detected = = -..-.._._._ 1.90E+01
AM-241 Not Detected = .--.-.._._._ 2.23E-01
PU-238 Not Detected = ----._.._. 3.71E+02
NP-237 Not Detected = ---.__.._. 2.87E-01
PA-233 Not Detected = = --.-..._. 8.63E-02
TH-228% Not Detected = --_-..._.. 3.56E-01




[Summary Report] - Sample ID: 50066803
Nuclide Activicy 25 Error MDA
(pCi/gram)

AG-110m Not Detected @ -------- 4.64E-02
AR-41 Not Detected = -------- 1.91E+03
BA-133 Not Detected ~------- 8.86E-02
BA-140 Not Detected = -------- 1.68E-01
CDh-109 Not Detected @ -------- S.89E-01
CD-115 Noct Detected @ -------- 1.30E-01
CE-13¢9 Not Detected -------- 4 S3E-02
CE-141 Not Detected  -------- 7.20E-02
CE-144 Not Detected -------- 31.25E-C1
CO-56 Not Detected -------- 5.45E-02
C0-57 Not Detected = =  ---=--=--- 4 .32E-02
CO-58 Not Detected  -------- 5.27E-02
CO-60 Not Detected  -------- 6.10E-02
CR-51 Not Detected  -------- 3.40E-01
CS5-134 Not Detected  -------- 7.21E-02
CS-137 Not Detected = -------- 5.30E-02
CU-64 Not Detected -------- 5.35E+01
EU-152 Not Detected -------- 3.9%E-01
EU-154 Not Detected @ -----=--- 2.54E-01
EU-155 Not Detected  --«----- 1.82E-01
FE-59 Not Detected -------- 1.12E-01
GD-153 Not Detected =  -------- 1.47E-01
HG-203 Not Detected @ @ -------- 4 .35E-02
I-131 Not Detected @ -------- 4.61E-02
IN-115m Not Detected  -------- 6.21
IR-182 Not Detecgted @  -------- 4.10E-02
K-40 1.54E+01 2.27 3.6%E-01
LA-140 Not Detected @ -------- 9.14E-02
MN-54 Not Detected  -------- 5.22E-02
MN-56 e AR > s V-4 FWat 1 5.20E+01
MC-99 Not Detected =  -------- 5.22E-01
NA-22 Not Detected @ -------- 6.67E-02
NA-24 Not Detected @ -------- 1.70E-01
NB-G5 Not Detected @ @ -------- 2.89E-01
ND-147 Not Detected  -------- 3.16E-01
NI-57 Not Detected -------- 1.10E-01
BE-7 Not Detected @ -------- 3.43E-01
RU-103 Not Detected @ -------- 4 . Q07E-02
RU-106 Not Detected @ -------- 4 .41E-01
SB-122 Not Detected  -------- 8.18E-02
SB-124 Not Detected  -------- 4,93E-02
SB-125 Not Detected @ -------- 1.26E-01
SC-46 Not Detected -------- 7.73E-02
SR-85 Not Detected @ -------- 5.52E-02
TA-182 Not Detected @ -------- 2.24E-01
TA-183 Not Detected = «------- 2,.22E-01
TE-132 Not Detected @ -------- 5.07E-02
TL-201 Not Detected -------- 1.58E-01
vV-48 Not Detected @ -------- 5.59E-02
XE-133 Not Detected -------- 2.10E-0Q01
Y-88 Not Detected @ -------- 4 27E-02
ZN-65 Not Detected =  -------- 1.56E-01
ZR-95 Not Detected =  ---cx=---- 7.98E-02

T ST )i




*********************************************************t************t**

* Sandia Natiocnal Laboratories *
* Radiaticon Protection Sample Diagnostics Program (881 Laboratory) *
’ 8-15-85 ©5:02:28 BPM *

'***f****************************************************************i’*

- ~ . *
* Analyzed by: ) E}{//b Reviewed by: 2 5/9(/9) *
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Customer S.WRIGHTSON (7585)
Customer Sample ID 89-BH16-8-5-1 ,
Lab Sample ID 50066904

Sample Description MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 1SMAR

Sample Quantity 766.000 gram
Sample Date/Time 8-14-95 1:05:00 PM
Acquire Start Date 8-15-95 4:29:32 PM
Detector Name LABOL

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Zomments:
*********************************************t**t****************tt******

Nuclide Activity 28 Error MDA
(pCi/gram)
U-238 Not Detected =  ------.. 1.83
TH-234 Not Detected = ~  -------_ S.18E-01
U-234 Not Detected = = -------_ 1.70E+01
RA-226 €.54E-01 7.58E-01 1.21
PBE-214 6.26E-01 1.18E-01 8.C1E-02
BI-214 4,.73E-01 S.S90E-02 8.47E-02
PB-210 5.22E-01 4 88E-01 7.16E-01
TH-232 4.54E-01 2.30E-021 3.29E-01
RA-228 5.17E-01 2.09E-01 1.80E-01
AC-228 Not Detected =  ----.._.__ 2.77E-01
TH-228 Not Detected = -----.._. 1.39
RA-224 6.54E-01 3.95E-01 5.85E-01
PE-212 4.11E-01 1.00E-01 1.05E-01
BI-212 1.04 4.19E-01 5.30E-01
TL-208 4 .05E-C1 1.08E-01 1.02E-01
U-235 Not Detected = = ---._-__._ 3.38E-01
TH-231 Not Detected = = ----___.._ 6.51E-01
PA-231 Not Detected = = ----.__. 1.94
AC-227 Not Detected = ---_._.._. 2.54
TH-227 Not Detected = --.-_.... 5.00E-01
RA-223 Not Detected = - ------.. 2.22E-01 :
RN-219 +—83F-63 93853 S FIE-0I 0y ’ﬂe/%
PBE-211 Not Detected = ~  --___._. 8.34E-01
TL-207 Not Detected = = .---.-_.._ 2.11E+01
AM-241 Not Detected = ------... 2.37E-01
PU-239 Not Detected = -----__. 3,.85E+02
NP-237 Not Detected  —  -----._._ 4 .17E-01
PA-233 Not Detected = = --.._._.._. S.00E-02
TH-22% Not Detected W = -----_.. 3.54E-Q1

6-12




[Summary Repcort] - Sample ID: 50066904

Nuclide

AG-110m
AR-41
BA-133
BA-140
CDh-109
CD-115
CE-13S
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-55
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-S5
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

Activity

(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Notc

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.42E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2S5 Error
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****************************t****************************************t*t*

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
' 8-15-95 5:30:30 PM *

r*********************************************************t***********t

*
¥, / < Reviewed by: J/ ‘/ff *
***@ Z;k******************** A SRR R RS ES SRR SRR

S.WRIGHTSON (7585)
LAB CONTROL SAMPLE ANALYSIS #CG134
50066905

* Analyzed by:
khkkkhrrkrhkhkkrhhkhhhdt
Customer g
Customer Sample ID
Lab Sample ID

Sample Description : MIXED GAMMA STANDARD

Sample Type Liquid

Sample Geometry WMAR

Sample Quantity 1.000 Each
Sample Date/Time 11-01-80 12:00:00 PM
Acquire Start Date 8-15-95 5:14:07 PM
Detector Name LABO1

600 seconds
608 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
*******************************************t*****************t***********

Nuclide Activity 28 Errcr MDA
(pCi/Each)

U-238 Not Detected = = -----_._. 2.06E+04
TH-234 Not Detected @ = -------- 3.91E+03
U-234 Not Detected = ~  -----___ 1.15E+05%
RA-226 Not Detected = = -----._. 5.93E+03
PB-214 Not Detected = ----_._. 6.89E+02
BI-214 Not Detected = =  -----.--.. 6.24E+02
PB-210 Not Detected @ ------__ 4 .95E+03
TH-232 Not Detected @ —  -----__. 1.99E+03
RA-228 Not Detected = ~  ----.__. 2.72E+03
AC-228 Not Detected  —  ------.. 1.73E+03
TH-228 Not Detected = = -------. 3.75E+04
RA-224 Not Detected = = -.«-----_- 5.32E+04
PB-212 Not Detected = = ------._. 2.89E+03
BI-212 Not Detected = ---..._. 2.65E+04
TL-208 Not Detected =  .-.___._. 5.33E+03
U-235 Not Detected = = ----.--.. 1.63E+03
TH-231 Not Detected = ---._... 2.65E+03
PA-231 Not Detected = = ---_-._.. S.21E+03
AC-227 Not Detected = -_:-.-.-._.. 1.47E+04
TH-227 Not Detected = = -----... 2.33E+Q03
RA-223 Not Detected = = -.--..... 1.00E+26
RN-219 Not Detected = ---..__. 2.8B4E+03
PB-211 Not Detected = -.-.._... 8.54E+03
TL-207 Not Detected = ~ -----._. 2.14E+05
AM-241 8.78E+04 1.40E+04 2.03E+03
PU-238% Not Detected = ----_._. 1.80E+06
NP-237 Not Detected  ---____._ 1.78BE+03
PA-233 Not Detected = = -----... 6.02E+02
TH-229 Not Detected = -o--.___ 1.60E+023




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-108
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-1892
K-40
LA-140
MN-54
MN-56
MO-25
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
S5C-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
{(pCi/Each)

Not
Not
Not
Not

Not
Not
Not
Not
Not

Not

Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
3.19E+05
Detected
Detected
Detected
Detected
Detected
2.77E+04
Detected
7.49E+04
Detected
Detected
6.90E+04
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066905

28 Error

HPEHPPRPHEEARRPOWHMHFOONRPHEPRSNIFRPRPHEPLOHEHPOOUOURENWREBGHFNUWONNRORRE QRN R

.76E+18
.13E+05
.63E+09
.74E+04
.69E+09
.23E+02
.28E+22
.50E+03
.00E+D2
.00E+26
.46E+03
.21E+03
.66E+02
.91E+14
.10E+04
.19E+13
.00E+26
.00E+26
.75E+09
.75E+03
.00E+26
.87E+04
.00E+26
.00E+26
.80E+(C2
.00E+26
.00E+286
.00E+26
.00E+26
.41E+13
.47E+15
.0ZE+04
.00E+2¢
.68E+11
.60E+03
.38E+08
.67E+10
.T5E+07
.00E+26
.00E+26
.Q0E+26
.00E+26
.00E+26
.52E+07
.31E+05
.00E+11




***************i’*************************************************1’*******-‘r

* Sandia National Laboratories *
* Radiation Protection Sample Diagmostics Program *
' Quality Assurance Report -

k*t*****************************************************************'k**‘t

Report Date : 8-15-85 5:34:58 PM

QA File : C:\GENIEPC\CAMFILES\LCS1.QAF

Analyst : FCD

Sample ID : 50066905

Sample Quantity : 1.00 Each

Sample Date : 11-01-90 12:00:00 PM

Measurement Date : 8-15-85 5:14:07 PM

Elapsed Live Time : 600 seconds

Elapsed Real Time : 608 seconds

Parameter Mean 1S Error New Value < LU : 8D : UD : BS

AM-241 Activity 8.654E-02 9.438E-03 8.784E-02 < : : : >

CS-137 Activitcy 6.915E-02 6.548E-03 6.303E-02 < : : : >

CO-80 Activity 7.762E-02 7.728E-03 7.374E-02 <« : : : >

Flags Key: LU = Boundary Test (Ab = Above . B2 = Below
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action)
UD = User Driven N-Sigma Test (In = Investigate. Ac = Action)
BS = Measurement Bias Test (In = Investigate, Ac = Action!

\/_\ : b
. ; 4 y
RevleWEd by: \/\lel" a ’11 de'l . /6'1 /&S




- -

*****************************i***********t*******************************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 8-16-95 1:53:47 PM *
****************************************************************t********

It=2 /5

* - *
* Analyzed by: / v 5247 5 *
*hkthkkdkkhkddkhhkkhdk ********************************** Tkt xk Nk r Tk hdk ek x

Reviewed by:

Customer : S. WRIGHTSON 7585 $1- BH- 1T §- S0-/
Customer Sample ID : 025353-01 e ——" =
Lab Sample ID : 50067001

Sample Description : MARINELLI SOIL SAMPLE

Sample Type : Solid

Sample Geometry : 1SMAR

-Sample Quantity : 752.000 gram

Sample Date/Time i 8-14-95 12:50:00 pPM

Acquire Start Date : 8-16-95 1:20:35 PM

Detector Name : LABO1

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time :

Comments:
***********************************t*************************************

Nuclide Activity 28 Error MDA
(pCi/gram)
U-238 Not Detected @ = -----._. 1.71
TH-234 Not Detected @ -----... 6.27E-01
-.-0-234 _ Not Detected . . -----__. 1.75E+01
‘RA-226  +% L37:31E-01 6.15E-01 9.61E-01
PB-214 T M4 63E-01 1.02E-01 9.34E-02
BI-214 : “3..53E-0T B.22E-02 7.68E-02
PB-210 -Not-Detected @ =~ -------. 1.27
TH-232 -.3.21E-01 1.62E-01 2.26E-01
RA-228 3.42E-01 1.67E-01 2.21E-01
AC-228 4.13E-Q1 1.4%9E-01 1.83E-01
TH-228 6.81E-01 3.09E-01 5.54E-01
RA-224 Not Detected @ = -~-----_.. 1.39
PB-212 4_23E-D01 9.48E-02 5.19E-02
BI-212 4 .48E-01 4.04E-01 6.29E-01
TL-208 4 .32E-01 1.59E-01 9.07E-02
U-235 Not Detected @ = -----._.. 3.17E-01
TH-231 Not Detected = = ----.-.._ 5.98E-01
PA-231 Not Detected = = -----._. 1.77
AC-227 Not Detected = = -----... 2.37
TH-227 Not Detected = = ----.... 4.49E-01
RA-223 Not Detected @  ---_._.. 2.16E-01
RN-219 Not Detected = =  ----_._. 3.73E-01
bB-211 Not Detected = = --.--._... 9.56E-01
TL-207 Not Detected =  .----_... 1.5%4E+01
AM-241 Not Detected = = -----._.._ 2.06E-01
PU-239 Not Detected = ~ ---._._. 3.52E+02
NP-237 Not Detected = = ---_..._. 3.86E-01
PA-233 Not Detected = = ---.._.. 8.17E-02
TH-229 Not Detected = = ---.-..._ 3.32E-01




[Summary Report]

Nuclide

Activity

(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.19E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID: 50067001

28 Error

i

- -

R

-—-— e e om = om-

I I S S

- - m m m o = =

o - -

-—— - - - ==

- —— = -

- - i = mom

- - = m a owow

4.17E-02
6.17E+06
8.40E-02
1.73E-01
1.33

1.59E-01
4.43E-02
7.41E-02
3.22E-01
5.47E-02
4.06E-02
4.23E-02
5.36E-02
3.29E-01
7.19E-02
4,93E-02
1.42E+02
4.01E-01
2.49E-01
1.66E-01
1.13E-01
1.39E-01
4.21E-02
4.65E-02
1.60E+02
3.81E-02
5.74E-C1
1.13E-01
5.50E-02
2.67E+04
6.23E-01
5.75E-02
3.87E-01
3.08E-01
3.35E-01
1.66E-01
3.64E-01
4 _.07E-02
3.91E-01
9.54E-02
5..16E-02
1.17E-01
7.51E-02
5.29E-02
2.22E-01
2.31E-01
5.77E-02
1.94E-01
5.54E-02
2.74E-01
3.54E-02
1.43E-01
8.15E-02




***************************************t*********************************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 8-16-95 2:16:53 PM *

*************************************************************************

* *
* Analyzed by: IGYIRE Reviewed by:?" J//7 5T *
LR AR SR SRR LR TR SR XS £ T TR B Thkkhkhkhkkthkkhhhkhhkhkorthkhrtkhx LERE RS R TR R LR R TR SR SRS

Customer : S. WRIGHTSON 7585
Customer Sample ID : LAB CONTROL SAMPLE ANALYSTS #CG134
Lab Sample ID : 50067002

Sample Description : MIXED GAMMA STANDARD

Sample Type : Liquid

Sample Geometry : WMAR
- Sample Quantity : 1.000 Each
Sample Date/Time 11-01-90 12:00:00 PM
Acquire Start Date : 8-16-95 2:03:20 PM
Detector Name : LABO1

600 seconds
608 seconds

Elapsed Live Time
Elapsed Real Time

Comments:

*************************************************************************
Nuclide Activity 258 Error MDA

(pCi/Each)

U-238 Not Detected = = ----_---. 2.07E+04
TH-234 Not .Detected ™ -------_ 3.88E+03
U-234 u“-NotlDetected -------- 1.14E+05
RA-226 - Not“Detected = = -----.--- 5.98BE+03
PB-214 Not ‘Detected ™ -------. 6.93E+02
BI-214 Not Detected ™ @ --------. 6.14E+02
PB-210 - Not'Petected W = ----.__- 4.19E+03
TH-232 Not Detected @ ----_._-.-_ 1.99E+03
RA-228 Not Detected @ ----...- 2.60E+03
AC-228 Not Detected @ -------- 1.73E+03
TH-228 Not Detected @ =  -----_.. 3.75E+04
RA-224 Not Detected = = ------_. 5.27E+04
PB-212 NotiDetected @ = -------. 2.89E+03
BI-212 " Not* “Detected @  -----... 2.60E+04
TL-208 Not Detected @ =  --co----. 5.44E+03
U-235 Not Detected @ = ----_-... 1.64E+03
TH-231 Not Detected = = ---._._._.. 2.59E+403
PA-231 Not Detected = = --_--.-_.. 9.21E+03
AC-227 Not Detected = = --__-.-.__. 1.50E+04
TH-227 Not Detected = = -----._-_. 2.31E+03
RA-223 Not Detected = = --.---_.. 1.00E+26
RN-219 Not Detected = = --.---._.. 2.84E+03
PB-211 Not Detected = = -----.... 8.52E+03
TL-207 Not Detected = = --._._._. 2.17E+05
AM-241 8.69E+0Q4 1.38E+04 1.62E+03
PU-239 Not Detected = = --_.-.._._. 1.82E+06
NP-237 Not Detected = = ---.o.._._ 1.75E+03
PA-233 Not Detected = = ----_... 6.06E+02
TH-229 Not Detected = = ----__.._. 1.59E+03




[Summary Report] - Sample ID: 50067002

Nuclide Activity 28 Error MDA
(pCi/Each)

AG-110m Not Detected @ -------- 1.87E+05
AR-41 Not Detected ™ @ -------- 1.00E+26
BA-133 Not Detected @ -------- 5.56E+02
BA-140 Not Detected -ecamn--- 1.00E+26
CD-109 3.06E+05 6.54E+04 6.14E+04
CD-115% Not Detected @ -------- 1.00E+26
CE-139 Not Detected @ -------- 1.61E+06
CE-141 Not Detected @ @~ «-=-=--=--- 5.92E+18
CE-144 Not Detected @ -------- 1.16E+05
CO-56 Not Detected @ -------- 2.69E+09
C0-57 6.24E+03 8.37E+03 1.35E+04
CC-58 Not Detected =™ -----c-- 9.87E+09
CC-60 7.51E+04 9.78E+03 6.91E+02
CrR-51 Not Detected @ -------- 2.37E+22
CS5-134 Not Detected @  -------- 1.45E+03
CS-137 6.79E+04 8.72E+03 2.61E+02
CU-64 Not Detected @ -------- 1.00E+26
EU-152 Not Detected @ ---=----- 3.44E+03
EU-154 Not Detected @ ----c-.- 2.20E+03
EU-155 Not Detected  -«wv-o---- 1.66E+03
FE-59 Not Detected -----c--- 5.90E+14
GD-153 Not Detected @  --cc---- S.02E+04
HG-203 Not Detected ™ -------- 5.27E+13
I-131 Not Detected @ -------- 1.00E+26
IN-115m Not Detected @ ---=-=w--.- 1.00E+26
IR-182 . Not Detected =  ----==-- 3.83E+09
XK-40. - Not Detected @ -------- 1.74E+03
LA-140 - Not Detected @ -------- 1.00E+26
MN-54 Not Detegted @ ------=-- 1.90E+04
MN-56 - -Not Detected ™  -------- 1.00E+26
MO-99 Not Detected  ---c---no 1.00E+26
NA-22 Not Detected @  --v-;cec-- 7.958+02
NA-24 Not Detected  ---=----- 1.00E+26
NB-95 Not Detected ™ @ -------- 1.00E+26
ND-147 Not Detected @ -=-+-c---- 1.00E+26
NI-57 Not Detected @ --------. 1.00E+26
BE-7 Not-Detected .=  «cv------ 2.44E+13
RU-103 Not Detected @ -------- 8.87E+15
RU-106 Not Detected @ -------- 7.8BE+04
SB-122 Not Detected @ -------- 1.00E+2¢€
SB-124 Not Detected @  ---c-w--- 1.62E+11
SB-125 Not Detected =  --«-u-o-- 3.55E+03
SC-46 Not Detected @  -------- 8.52E+08
SR-85 Not Detected -~v-c----- 4 .56E+10
TA-182 Not Detected  ---c----- 4.84E+07
TA-183 Not Detected @ -------- 1.00E+26
TE-132 Not Detected @ -------- 1.00E+26
TL-201 Not Detected =  -------- 1.00E+26
V-48 Not Detected @  -------- 1.00E+26
XE-133 Not Detected @ -------. 1.00E+26
Y-88 Not Detected @ -------- 1.49E+07
ZN-€5 Not Detected @  -------c. 1.34E+05
ZR-95 Not Detected = ------.-- 9.70E+10




Ahkkkkkhkkkkktthd
*

************i*********************************************

Sandia National Laboratories

* Radiation Protection Sample Diagnostics Program

*

Quality Assurance Report

*

*
*

**********i***************i****t****************************t*************

Report Date

QA File

Bnalyst

Sample ID

Sample Quantity
Sample Date
Measurement Date

B-16-95 2:22:2% PM
: C:\GENIEPC\CAMFILES\LCS1.QAF
: gMC
:+ 50067002
H 1.00 Each
:+ 11-01-90 12:00:00 PM
8-16-95 2:03:20 PM

~Elapsed Live Time : 600 seconds
Elapsed Real Time : 608 seconds
Parameter Mean 1§ Error New Value < LU : SD

AM-241 Activity
CS$-137 Activity

CO-60 Activity

Flags Key: Ly

- = - = -——r - — - m . -- e T T R T R

8.654E-02 9.412E-03 B.6S0E-02 <
6.915E-02 6.534E-03 6.794E-02 <«
7.760E-02 7.715E-03 7.443E-02 <«
= Boundary Test (Ab = Above . Be

Sample Driven N-Sigma Test (In
= User Driven N-Sigma Test (In
= Measurement Bias Test (In

Investigate, Ac
Investigate, AcC
Investigate, Ac

o

Reviewed by: //;;2/’ ;'fz[G'f’ -

1

Below
Actio
Actic
Actico



*******tti*********************i****#t*t*********t*t****i********ti***f**

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory! *
* $-14-9% 10:38:40 PM *

*****t****************it****************t****ti************************tt

. 57/(f7/5/” - J/?f]/f/’ :
* Analyzed by: Reviewed by: > *
******;********** P Y I 2222222222 RS SRS R a Rttt l &b I ZE SRS RS X RS S 5 & R

Customer : WRIGHTSON/BISWELL (7585/SMO)
Customer Sample ID 025349-01 (
Lab Sample ID 50066601 BH'“- ¥ o«

Sample Description : MARINELLI SOIL SAMPLE
Sample Type : Solid

Sample Geometry : 1SMAR

Sample Quantity 726.000 gram
Sample Date/Time 8-11-95 11:25:00 AM
Acquire Start Date 8-14-95 10:04:34 PM
Detector Name LABOZ

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

~ -
Jomments:
B Y 22 2222 2222222222 22 22 222 2 22222222 SRR R et hhhnl i td

Nuclide Activicy 28 Error MDA
(pCi/gram)

U-238 Not Detected @~ -------- 1.7&

TH-234 Noz Detected  ------~-- S .29E-01
U-234 Not Detected @ -------- 1.82E+021
RA-226 1.39 7.07E-01 1.03

PBR-214 5.16E-01" 1.10E-01 9.53E-02
BI-214 4.,43E-01 8 .90E-02 9.25E-02
PB-210 -- Not Detected = =-------- 1.32

TH-232 4 .70E-01 1.88E-01 2.42E-01
RA-228 3.50E-01 1.81E-01 2.46E-01
AC-228 Not Detected —  --=-=---- 3.06E-01
TH-228 S.7BE-D1 3.07E-01 6.53E-01
RA-224 Not Detected @ ----=---- 1.33

PB-212 4 .92E-01 1.07E-01 5.91E-02
BI-212 6.768-01 1.62E-01 4 .9%E-Q1
TL-208 4. .40E-01 1.10E-01 1.01E-01
U-23% Neot Detected  -------- 3.30E-01
TH-2231 Not Detected ---=---=-- 6.50E-01
PA-231 Not Detected @ ---=---- 1.92

AC-227 Not Detected @ -------- 2.45

TH-227 Not Detected  =----=-=-- 4 .89E-01
Rh-223 Not Detected @ -------- 2.53E-01
RN-219 Not Detected  -------- 3.96E-01
bPB-211 Not Detected -  -------- 1.01

TL-207 Not Detected @ -------- 2.0%9E+01
AM-241 Not Detected -------- 2.24E-01
PU-239 Not Detected  -------- 3.64E+02
Np-237 Not Detected @ -------- 4 13E-01
PA-233 Not Detected = -------- 8.90E-02
TH-229 Not Detected = -------- 3.49E-01




(Summary Report]

Nuclide

- Sample ID: 50066601

Activity
{(pCi/gram)

Nect
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
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Detected
Detected
Detected
Detected
Detected
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Detected
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Detected
1.33E+01
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Detedted
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***************************************************************t*********

*

Sandia National Laboratories

x

* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
8-14-95 11:18:48 PM

*************************************************************t***********

Tl

*

S/1s/17

*
* Analyzed by:/:;2// Reviewed by:
Thkrxrxdrkkrrtidtkx ThkEk T dHh ek Thkrdrhkrhkrhkhrhkrrrtdtrhrrrhttt

*

kP X T doxrhhkrrrrrrrrtrrx

Customer WRIGHTSON/BISWELL (7585/SMO)
Customer Sample ID 025350-01
Lab Sample ID 50066602 FHlq - ob-S

Sample Description MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 1SMAR

Sample Quantity 781.000 gram
Sample Date/Time 8-11-95 1:28:00 PM
Acquire Start Date : 8-14-95 10:44:46 DM
Detector Name : LABO1

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
*ttt******************************t**********t**t************************
Nuclide Activity 28 Error MDA
{(pCi/gram)

U-238 Not Detected @ = -------. 1.68

TH-234 Not Detected @ -------. 7.32E-01
U-234 Not Detected @ -------- 1.76E+01
RA-226 6.85E-01 5.36E-01 8.31E-01
PB-214 3.80E-01- 8.57E-02 7.77E-02
BI-214 3.04E-01 7.46E-02 7.27E-02
PB-210 __. ©Not Detected = = -------. 1.22

TH-232 3.585E-01 1.82E-01 2.5BE-01
RA-228 3.54E-0Q1 1.58E-01 2.01E-01
AC-228 4 .85E-01 1.40E-01 1.40E-01
TH-228 6.13E-01 3.27E-01 5.87E-01
RA-224 Not Detected = =  ------._ 1.30

PB-212 3.58E-01 S.84E-02 1.16E-01
BI-212 6.71E-01 3.73E-01 5.27E-01
TL-208 4 _00E-01 1.04E-01 1.01E-01
U-235 Not Detected = = ---_.__._ 3.04E-01
TH-231 Not Detected = --.-.-._-_.._ 5.64E-01
PA-231 Not Detected = = ------_. 1.65

AC-227 Not Detected = ----.... 2.22

TH-227 Not Detected = .- _..... 4.54E-01
RaA-223 Not Detected = = -.-.-._.. 2.21E-01
RN-219 Not Detected = = ----_... 3.48E-01
PB-211 Not Detected = = ---_..._. 8.33E-01
TL-207 Not Detected = = ----._.. 1.96E+01
AM-221 Not Detected = .---_..._. 2.04E-01
PU-239 Not Detected = = ----_... 3.50E+02
NP-237 Not Detected = ----.__.. 3.64E-01
bAa-233 Not Detected @ = --.._... 8.20E-02
TH-229 Not Detected  -----.._. 3.12E-01




[Summary Report}

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-10S
CD-115
CE-139
CE-141
CE-144
CO-56
C0O-57
C0O-58
C0-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-11&8m
IR-192
X-40
LA-140
MN-54
MN-56

MO-5S5 7

NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
5C-4%6
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-565
ZR-95

- Sample ID: 50066602

Activity
(pCi/gram)

Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.22E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error
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.71E+08
.59E-01
.58E-02
.98

.05E-01
.31E-01
.87E-01
.16E-01
.94E-02
.89E-01
.43E-01
.69E-02
.10E-01
.32E-02
.23E-02
.12E-01
.75E-01
.28E-02
.51E-01
.80E-02
.97E-Q1
.79E-02
.42E-01
.87E-02




******i***********************************************************t*f**tt

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* 8-15-95 1:07:57 AM x*

*****t************t******t*****t***t**************************t**t*r*t***

* - *
- .

* Analyzed by: ?/ f/—’ /")/ Reviewed by: 7 J/ )’/” *

Tk kb r kb rrhd ******************t*************** LA AR A SR R LR E R EEER TR T T

Customer WRIGHTSON/BISWELL (7585/SMO) =
Customer Sample ID : 025351-01 BH 1 8_‘ “—B /
Lab Sample ID 50066603 (Q\,Dgl%/{)

Sample Description : MARINELLI WATER SAMPLE

Sample Type Liquid

Sample Geocmetry 1WMAR

Sample Quantity 500.000 mL

Sample Date/Time 8-11-95 2:00:00 PM
Acquire Start Date 8-14-95 11:24:58 PM
Detector Name LABO1

6000 seconds
6002 seconds

Zlapsed Live Time
Zlapsed Real Time

Comments:
**************************************i**********************************

Nuclide Activity 28 Error MDA
{(pCi/mL)

U-238 Not Detected = = ------..._ 5.80E-01
TH-234 Not Detected @ =  ------__ 2.68E-01
U-234 Not Detected @ = -------- £.26

RA-226 Not Detected @ -----... 4 .58E-01
PB-214 Not Detected - =  -------- 4 _.29E-02
BI-214 Not Detected @ ----.-_- 4 _46E-02
PB-210 -- Not Detected = = <-ce--_. 5.01E-01
TH-232 Not Detected = = -------- 1.22E-01
RA-228 Not Detected @ = -----.-.. 1.09E-01
AC-228 Not Detected = = ----..-_ 7.58E-02
TH-228 Not Detected @ = -------- 4.43E-01
RA-224 Not Detected @ = -------- 3.88E-01
PBR-212 Not Detected = =  -----._. 3.30E-02
BI-212 Not Detected = = ---_.___ 2.82E-01
TL-208 Not Detected = = --.--_-.. 5.71E-02
U-235 Not Detected @ = -----._. 1.39E-01
TH-231 Not Detected = .- .--.._... 1.85E-01
PA-231 Not Detected = = ---c...._ £.14E-01
AC-227 Not Detected =  ----._-._. 1.06

TH-227 Not Detected @ ~  -----._._ 1.26E-01
RA-223 Not Detected = = -----_.. T7.22E-02
RN-218 Not Detected @ = -c--._.._ 1.58E-01
PBR-211 Not Detected = = --ca.... 4 _0SE-01
TL-207 Not Detected = --.--._.... 8.03

AM-241 Not Detected = = --.-..... 7.76E-02
PU-239 Not Detected = = -----... 1.43E+02
NP-237 Not Detected = ----_.__ 1.17E-01
PA-233 Not Detected @ =  ~----... 3.78BE-02
TH-229 Not Detected = ---_-..__ 1.22E-01




[Summary Report]

Nuclide

- Sample ID: 50066603

Activity
(pCi/mL)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Neot
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
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****t**********************1—**********f****t******t*****t********t**r****

* Sandia Nationmal Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] x
* 8-15-95 2:56:28 AM *

*****************f*‘****************t***********************************t*

* *
* Analyzed by: 3 (;/q ' Reviewed by: 7"’ d//f/f/ *
(S S A S S L LA E SR EE XY EEE DTS ***************************** A S A RS EEEE D EE S B R E IS

Customer WRIGHTSON/BISWELL (7585/SMO) g / 8
Customer Sample ID 025352-01 - - ~OF -~
Lab Sample ID 50066604 ¢ gﬁ B}’ ({ 56

Sample Description : MARINELLI WATER SAMPLE

Sample Type Liquid

Sample Geometry 1WMAR

Sample Quantity 500.000 mL

Sample Date/Time 8-11-95 2:05:00 PM
Acquire Start Date 8-15-95 1:14:34 AM
Detector Name LAaBO1

6000 seconds
6002 seconds

Elapsed Live Time
Elapsed Real Time

Comments:

**************************************i****************************i*****
Nuclide Activity 28 Error MDA

(pCi/mL)

U-238 Not Detected = = ------.._ 5.67E-01
TH-234 Not Detected @ = -------. 2.70E-01
U-232 Not Detected @ -------- 6.26
RA-226 Not Detected = —  -----__. 4 . 41E-01
PB-214 Not Detected = = ------_. 4 .25E-02
BI-214 Not Detected @ = -------- 4.39E-02
PB-210 __ Not Detected @ --c-c----o- 4 .77E-01
TH-232 Not Detected = =  ---.._-_._ 1.23E-01
RA-228 Not Detected =  ------._ 1.24E-01
AC-228 Not Detected @ ~ ----.--._. £.95E-02
TH-228 Not Detected @ = ----_-... 4.18E-01
RA-224 Not Detected =  ---.---... 4 _19E-01
PB-212 Not Detected = --._-.___ 3.3%E-02
BI-212 Not Detected @ -----.... 2.79E-01
TL-208 Not Detected = = ----.__._ 5.79E-02
U-23%5 Not Detected = = -----.-.. 1.38E-01
TH-231 Not Detected = = ---.-_._.. 1.80E-01
PA-231 Not Detected = .- --.... 5.79E-01
AC-227 Not Detected @ = ----_-._. 1.04
TH-227 Not Detected = = -----_.._ 1.33E-01
RA-2213 Not Detected = = -----.._. 7.13E-02
RN-219 Not Detected = ----.-._.. 1.63E-01
PB-211 Not Detected = ---_..._._ 3.79E-01
TL-207 Not Detected =  ----..._. 7.66
AM-241] Not Detected = = ---.___. 7.81E-02
PU-239 Not Detected @ --.--... 1.3%E+02
NP-237 Not Detected = = -----.._.. 1.12E-01
PA-233 Not Detected =  -----.._. 3.78BE-02
TH-228% Not Detected  --...__. 1.27E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
CO-58
C0-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-1i31
IN-115m
IR-192
X-40
LA-140
MN-54

MN-56 -—

MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
§3-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-865
ZR-85

Activity
(pCi/mL)

- Sample ID:

50066604

28 Error

Detected
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Detected
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Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected-

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
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Detected
Detected
Detected
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.00E+02
.83E-01
.45E-02
.61E-02
.84E-02
.87E-02
.88E-02
.56E-02
.39E+04
.89E-02
.51E-01
.01E-C1
.13E-02
.72E+08
.73E-01
.96E-02
.06E-0Q1

21E-01

.58E-01
.27E-01
.76E-01
.91E-02
.B1lE-0D1
.23E-02
.29E-02
.45E-02
.38E-02
.71E-02
.18E-02
.08E-01
.51E-02
.98E-02
.43E-02
.18E-01
.93E-02
.21E-02
.47E-02




*******t****************t*******************************************t*t**

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 8-15-95 7:16:46 AM *

***********************************************************************tt

* — *
* Analyzed by:"}}”’ J?4J S Reviewed by:'i;zL 174f7é/ *
Thhrrkkrkrrhkrr v rrrdrris Thhhkdkdkdkdkkrrhkrrrr T c T sy LR A R R R S R & R K R R
Customer WRIGHTSON/BISWELL (7585/SMO)

Customer Sample ID : LAB CONTROL SAMPLE ANALYSIS =CG134

Lab Sample ID : 50066605

Sample Description : MIXED GAMMA STANDARD
Sample Type Liquid

.Sample Geometry : WMAR

Sample Quantity : 1.000 Each
Sample Date/Time 11-01-90 12:00:00 PM
Acquire Start Date 8-15-95 7:04:16 AM
Detector Name LABO1

600 seconds
608 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
*********************************************************t*********i*****
Nuclide Activity 28 Error MDA
(pCi/Each)

U-238 ~ Not Detected = = -------. 2.07E+04
TH-234 . Not Detected = =  -------.._ 3.92E+03
U-234 > Not Detected = = -----.-- 1.13E+05
RA-226 [*Not Detected = ---.---- 5.99E+03
PB-214 ~Not Detected = = -------.. 7.03E+02
BI-214 -w2.Not Detected = = -------.-. 6.19E+02
PB-210 --".Not Detected =  -=w----. 4 . 34E+03
TH-232 Not Detected = =  ----.--- 2.02E+0Q03
RA-228 " 'Not Detected = = ---__.._ 2.68E+03
AC-228 Not Detected @  -------- 1.74E+03
TH-228 Not Detected @ -----.__ 3.72E+04
RA-224 zNot Detected = = -----... 5.26E+04
PB-212 = Not Detected @ ----u--- 2.92E+03
BI-212 Not Detected = = -----.-. 2.5%9E+04
TL-208 Not Detected =  ------.._ 5.33E+03
U-235 Not Detected = --.----... 1.66E+03
TH-231 Not Detected @ -----._.. 2.61E+03
PA-231 Not Detected = = --._.... 9.15E+03
AC-227 Not Detected = ---_._.._ 1.48E+04
TH-227 Not Detected =  -----_-.._ 2.33E+03
Ra-223 Not Detected = ---..._. ~.00E+28
RN-219 Not Detected = ~ ----.... 2.80E+03
bBR-211 Not Detected =  ---.-._... 8.59E+03
TL-207 Not Detected = -----_._. 2.17E+05
AM-247 9.00E+04 1.43E+04 1.97E+03
PU-239 Not Detected = ---..._. 1.83E+06
NP-237 Not Detected = = .-...... 1.76E+03
PA-233 Not Detected @ --c--.-.._ 5.88E+02
TE-229 Not Detected = .-....._._ 1.60E+03




[Sumnmary Report)

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-10¢9
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CC-60
CR-51
Cs5-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-53
GD-153
HG-203
I-131
IN-115m
IR-192
K-490
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
(pCi/Each)

Not
Not
Not
Not

Not
Not
Not
Not
Not

Not

Not
Not

Nect
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Noct
Not
Not
Nect
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
3.11E+(5
Detected
Detected
Detected
Detected
Detected
S.77E+03
Detected
7.58E+04
Detected
Detected
6.82E+D4
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066605

25 Error
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.00E+26
.64E+11
.54E+03
.39E+08
.S56E+10
.75E+07
.00E+26¢
.00E+26
.00E+26
.00E+26
.00E+26
.62E+07
.32E+05S
.71E+10




*********************‘!*******f*************i************************t*****

*

Sandia Naticnal Laboratories

* Radiation Protection Sample Diagnostics Program

+

Quality Assurance Report

x*

-

x

LA A SRS RS R Rt Rt R R R R R R e R R R R R R R R R R R L L L

Report Date

QA File

Analyst

Sample ID

Sample Quantity
Sample Date
Measurement Date
Elapsed Live Time
Elapsed Real Time

Parameter

AM-241 Activity
CS-137 Activity

CO-60 Activity

I}

Flags Key: LU
_SD
uD
BS

8-15-95 7:19:53 AM
C:\GENIEPC\CAMFILES\LCS1.QAF
FCD
50066605

1.00 Each
: 11-01-90 12:00:00 PM
: 8-15-895 7:04:16 AM
600 seconds
608 seconds

Mean 1S Error New Value < LU : 8D
8.650E-02 9.485E-03 9.004E-02 <«
6.916E-02 6.575E-03 6.81BE-02 <«
7.764E-02 7.757E-03 7.497E-02 <
Boundary Test Ab = Above , Be
Sample Driven N-Sigma Test In = Investigate, Ac

Investigate, Ac
Investigate, Ac

s}
1]

User Driven N-Sigma Test
Measurement Bias Test

[
o)
]

Reviewed by: //)4/ 5//(/”’

Below

Action
Action
Action!

— et




***************************t****f******************************t*****t**t

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-14-95 7:12:22 PM *

tt***********************t*********************************************

* _ /, *
* Analyzed by: 3 /f]/ff— Reviewed by:(/:;;? 3/4’ /J *
dkkrkkkdkktthrhhx ok kd ok IR AR E RS R ERE SRR R D E R E LT TR PP IR R SRS SRR R SRR L X EE TR

S.WRIGHTSON (7585)
89-BH11-0-S-1 -
50066201

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 25MAR

Sample Quantity 801.000 gram
Sample Date/Time 8-11-95 11:12:00 AM
Acquire Start Date 8-14-85 6:38:37 PM
Detector Name LABOZ

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
*************************************t**************t********************

Nuclide Activitcy 25 Error MDA
(pCi/gram)

U-238 Not Petected =  -----_.. 4.36

TH-232 Not Detected =  ----.__. 1.07

U-234 Not Detected =  -----__. 1.77E+01
RA-226 8.47E-01 5.97E-01 9.11E-01
PB-214 4.14E-01 9.55E-02 8.95E-02
BI-214 3.31E-01 8.48E-02 8.84E-0Q2
PB-210 - Not Detected = =  ----.-.._ 1.11

TH-232 5.59E-Q1 2.58E-01 3.61E-0Q1
RA-228 2.56E-C1 1.86E-01 2.29E-01
AC-228 6.16E-C1 1.66E-01 1.58E-01
TH-228 Not Detected = = ----___._ 1.11

RA-224 Not Detected = = ---._._._ 1.43

PB-212 5.06E-01 1.14E-01 6.20E-02
BI-212 7.06E-01 3.78E-01 5.23E-01
TL-208 4 .62E-01 1.20E-0Q1 1.20E-01
U-235 Not Detected = --_._.._. 3.27E-01
TH-231 Not Detected = = ---.-__.__ 7.83E-01
PA-231 Not Detected = = ----._-___ 1.54

AC-227 Not Detected = --_-._._. 2.34

TH-227 Not Detected = = -__.._.__. 4,94E-01
RA-223 Not Detected = ----..-.._. 3.00E-01
RN-219 Not Detected =  ----.... 3.87E-01
PB-211 Not Detected = = --__.... 8.84E-01
TL-207 Not Detected =  -_-.-...... 1.95E+01
AM-241 Not Detected = = ._-._.._..._.. 7.30E-01
bPU-239 Not Detected = ----._._._ 4 . 06E+02
NpP-237 Not Detected = -----.._. 5.07E-01
PA-233 Not Detected = ---._.._.. 7.65E-02
TH-229 Not Detected = = .--....-.__.. 3.73E-01




[Summary Report]

Nuclide

I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066201

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not.

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.32E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error
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* Sandia National Laborgtories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* B-14-95 7:53:21 PM *

BES 2SS AR LR RS SRR R Rl R SR SRS RRRR Rt Rl R LR B R R TR R R R R R L I RV TR

- *
Tl

; s/ 5

* Analyzed by: 4/’57/?’ Reviewed by:’/::;z' ﬂ/; // *
khxhkrdkhkrthkrhkhhrhxdhk (A AR 2 AL RS LSRR R RS S LSS L ERE R RS TR EE Y AR AR S A S LS EEE R EE R SRR

Customer : S.WRIGHTSON (7585)
Customer Sample ID ; 89-BH11-8-SD-1 &
Lab Sample ID : 500686202

Sample Description : MARINELLI SOIL SAMPLE

Sample Type Selid

Sample Geometry 25MAR

Sample Quantity 699.000 gram
Sample Date/Time 8-11-95 11:25:00 AM
Acquire Start Date 8-14-95 7:19:25 PM
Detector Name LABQO2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
****************************************************************t********

Nuclide Activity 28 Error MDA
(pCi/gram)

U-238 Not Detected =  -------- 4 .62

TH-234 8.50E-01 5.30E-01 7.54E-01
U-234 Not Detected @ -------- 1.95E+01
RA-226 6.32E-01 5.70E-01 8§.93E-01
PB-214 5.71E-0Q1 1.17E-01 8.87E-02
BI-214 4 .80E-01 1.05E-01 8§.94E-02
PB-210 Net Detected ™~ @ -------- 1.17

TH-232 5.18E-01 2.08E-01 2.65E-01
RA-228 3.78E-01 2.04E-01 2.82E-01
AC-228 Not Detected @ -------- 3.28E-01
TH-228 Not Detected @ «------- 8.98E-01
RA-224 Not Detected @ <-------. 1.58

PE-212 3.43E-01 8.88E-02 9.33E-02
BI-212 5.29E-01 3.67E-01 5.38E-01
TL-208 4.27E-01 1.29E-01 1.47E-01
U-235 Not Detected @ -------- 3.71E-01
TH-231 Not Detected = = -----.__ 8.84E-01
PA-231 Not Detected @ -------.- 1.70

AC-227 Not Detected @ --Z.---.. 2.71

TH-227 Not Detected @ = -----._._ 5.13E-01
RA-223 Not Detected @ ------.. 3.3%E-01
RN-219 Not Detected @ ------.. 4 21E-01
PB-211 Not Detected =  ----.._. 1.00

TL-207 Not Detected @~ ------.. 2.02E+01
AM-241 Not Detected @ = -—----__-. 7.67E-01
bPU-23¢9 Not Detected = ----.___ 4 . 13E+02
NP-237 Not Detected @ = ------.__ 3.90E-01
PA-233 Not Detected @ -------. S9.63E-02
TH-229 Not Detected = = -----___ 4 ,.16E-01

6-35




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
CO-58
CO-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-58
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-85

- Sample ID: 50066202

Activity
(pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.35E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

25 Error

RV OUI@EPRNODOEUR S RWWWHBRNOORPEORNWAERRNOB RIS RORMEGE WU JWA U D oW M N MWD

.31E+04
.37E-02
.62E-01
.32E-01
.37E-02
.37E+08
.78E-01
.60E-02
.09

.44E-01
.93E-01
.65E-01
.88E-01
.63E-02
.36E-01
.39E-01
.16E-02
.24E-01
.40E-02
.01E-02
.46E-01
.04

.56E-02
.64E-01
.65E-02
.43E-01
.60E-02
.58E-01
.88E-02




*************************************************************************

* Sandia National Laborgtories *
* Radiation Protection Sample Diagnostics Program {881 Laboratory] *
8-14-95 8:33:30 PM *

A EEA AR AR AR AR RS R R R TR R R A R R R £ B E T N,
*

kY / —
* Analyzed by: @/’(/Y’ Reviewed by: J/Cf/}’ *
Thkkdrrrhkdrhkdrkrbd i IS R RS A RS LSRR LR R R L R LR R B LR R IR g e Thhrd okt rhrdrrxrx

S.WRIGHTSON (7585)
89-BH12-0-S-1 48
50066203

Customer
Customer Sample ID
Lab Sample ID

Sample Description : MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 667.000 gram
Sample Date/Time 8-11-95 11:45:00 AM
Acquire Start Date 8-14-95 8:00:05 PM
Detector Name LABGC2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
***************************t*****************t*******i*******************
Nuclide Activity 28 Error MDA
(pCi/gram)
U-238 Not Detected @ = -------. 5.19
TH-234 Not Detected @ -------- 1.18
U-234 Not Detected @ = -------. 1.95E+01
RA-226 Not Detected @ =  -------. 1.13
PR-214 4 .84E-01 1.13E-01 1.08E-01
BI-214 Not Detected = = ------.. 1.68E-021
FB-210 Not Detected = = -----._. 1.48
TH-232 4 .30E-01 1.99E-01 2.67E-01
RA-228 4.65E-01 2.08E-01 2.64E-01
AC-228 Not Detected = = -----__. 3.14E-01
TH-228 6.32E-01 3.52E-01 7.12E-01
RA-224 Not Detected = = -----._. 1.61
PB-212 5.81E-01 1.21E-01 6.92E-02
BI-212 Not Detected @  -------. S.48E-01
TL-208 5.88E-Q1 1.42E-01 1.27E-01
U-235 Not Detected = = ----_-._. 3.80E-01
TH-231 Not Detected = = -----.-.. S.11E-01
PA-231 Not Detected = ------_._ 1.70
AC-227 Not Detected = = -----__. 2.74
TH-227 Not Detected @ ----_... 5.64E-01
RA-223 Not Detected = = --._._.._. 3.47E-01
RN-219 Not Detected = ~  ----.-..._ 4.44E-01
PB-211 Not Detected = = -----__. 1.03
TL-207 Not Detected = = --_..._. 2.28E+01
AM-241 Not Detected = = --...... 8§.59E-01
PU-239 Not Detected = .- __... 4 .25E+02
NP-237 Not Detected = = --..-..___.. 5.87E-01
PA-233 Not Detected = = ---...__._ 9.81E-02
TH-229 Not Detected = =  ----._... 4.43E-01




[Sumrmary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CC-60
CR-51
C5-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-1i24
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-€5
ZR-95

- Sample ID:

Activity
(pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.39E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066203

25 Error




***********************************t************t*******************t****

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] x
* 8-14-95 9:13:00 PM *

r*******************************************************************t‘l"i’

*

"
* Analyzed by: 3/1f74’/ Reviewed by: 3/41/4’ *
Tkt XkrrTEx Tk ************************************ ThhkxXTr kA drrrhrrx

S.WRIGHTSON (7585)
8S9-BH12-8-S-1 #
: 500662

Customer
Custcmer Sample ID
Lab Sample ID

Sample Description : MARINELLI SOIL SAMPLE

Sample e Solid

Samgle gggmetry 2S5MAR

Sample Quantity 685.000 gram
Sample Date/Time 8-11-95 11:57:00 AM
Acquire Start Date 8-14-95 8:39:36 PM
Detector Name LABQO2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
****************************t**********t************t********************

Nuclide Activity 2S Error MDA
(pCi/gram)
U-238 Not Detected = = ---.-.-.-. 5.57
TH-234 Not Detected = = --_-_-_-.. 1.20
U-234 Not Detected = -.-.-._... 2.16E+01
RA-226 1.70 8.63E-01 1.26
PB-214 5.92E-01 1.42E-01 1.4%9E-01
BI-214 4,46E-01 ©.78E-0Q2 8.00E-02
PB-210 Not Detected = ----..-. 1.27
TH-232 3.10E-01 1.50E-01 1.97E-01
RA-228 3.78E-01 1.74E-01 2.17E-01
AC-228 Not Detected @ =  -------- 2.88E-01
TH-228 Not Detected = -----... 1.28
RA-224 Not Detected = --__.__. 1.55
PB-212 5.73E-01 1.45E-01 6.70E-02
BI-212 3.76E-01 3.38E-01 5.1%E-01
TL-208 5.03E-01 1.26E-01 1.14E-01
U-235 Not Detected @ =  ---_._-.. 3.63E-01
TH-231 Not Detected = ~ .----._.. 8.85E-01
PRA-231 Not Detected = = --.--_._. 1.77
AC-227 Not Detected = = -.-..... 2.90
TH-227 Not Detected = ... _-_._... 5.56E-01
RA-223 Not Detected = ----.._.. 3.49E-01
KN-219 Not Detectsd = .-.__.._._. 1. 39E-Q31
PBE-211 Not Detected = ----..... 9.54E-01
TL-207 Not Detected = ---__._. 2.27E+01
AM-241 Not Detected = = -.-.__.._. 8.64E-01
PU-239 Not Detected = = -...._._.. 4.12E+02
NP-237 Not Detected = —  --...._. 5.57E-01
PA-2313 Not Detected  —  .--_._..__._ $.21E-02
TH-229 Not Detected = -.-..__.. 4 .20E-01




[Summary Report] - Sample ID: 50066204

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CC-56
Cco-57
C0-58
CC-60
CR-51
CS-134
Cs-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-152
K-40
1.LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

Activity

(pCi/gram)

Not
Not
Not

Not.

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.41E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2S5 Error

OHR OOV ORNAOAOFHUNHERRE RPN JOUHNDWRNOAPRRERERNDNAEHOSIPOULEOAWORNENDEF®

.04E+03
.13E-01
.76E-01
.20E-01
L17E-01
.64FE-01
.82E-02
.06E-02
.52E+(04
.57E-02
.33E-C1
.45E-01
.67E-C2
.68E+08
.82E-01
.62E-02
.23

.77E-01
.08E-01
.11E-01
.26E-01
.3BE-02
.49E-01
.5BE-01
.44E-02
.24E-01
.38E-02
.47E-02
L44E-01
.18

LOTE-QZ
.74E8-01
.31E-02
.00E-01
.84E-02
.57E-01
.67E-02




***t*t**********************************************************t********

* Sandia Natiaonal Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 8-14-95 9:52:32 PM *

k*******************************t*************************t***tt*******
x

. “~/ ¥ v
* Analyzed by: éZQ( 51 Reviewed by:lf;zv P/GJ// *
LA R LA LSRR FEEE RS £ 2 R R * ¥ ********f*************t********t**************

S.WRIGHTSON (7585)
89-BH13-0-8-1 ¢
50066205

Customer
Customer Sample ID
Lab Sample ID

Sample Description : MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 686.000 gram
Sample Date/Time 8-11-95 12:24:00 PM
Acquire Start Date 8-14-95 9:19:14 PM
Detector Name LABQO2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
*******t*****************************************************************

Nuclide Activity 2S Error MDA
(pCi/gram)

U-238 Not Detected = = --=---___ 5.40
TH-234 Not Detected @ ~ -----._._ 1.14
U-234 Not Detected = =  -----_.. 1.97E+0Q1
RA-226 Not Detected @ =  -----.__ 1.15
PB-214 4 .04E-01 9.84E-02 9.55E-02
BI-214 3.46E-01 9.71E-02 1.08E-01
PB-210 Not Detected W =  ----o--.. 1.35
TH-232 4 .04E-01 1.85E-01 2.46E-01
RA-228 4_73E-01 1.87E-01 2.18E-01
AC-228 Not Detected @ = «----... 3.21E-01
TH-228 Not Detected = = --._.__._ 1.24
RA-224 7.56E-01 3.55E-01 5.63E-01
PB-212 5.35E-01 1.23E-01 6.65E-02
BI-212 Not Detected = —  -e---_.._ B.81lE-Q1
TL-208 4.48E-01 1.2%E-01 1.39E-01
U-235 Not Detected = = -----._. 3.75E-01
TH-231 Not Detected = =  ----.._.. $.11E-01
PA-231 Not Detected = = ----._..._ 1.72
AC-227 Not Detected = = --:_.._. 2.66
TH-227 Not Detected = = ---.___. 5.41E-01
RA-223 Not Detected =  ~---_._. 3.52E-01 ] /i;k
RN-219 26-68—6 2 FRE 5 4.468-01 a7 e Todted 5
PB-211 Not Detected =  --_-.__._.._ 1.01
TL-207 Not Detected = ---_-._._. 2.29E+01
AM-241 Not Detected = = ----._._. 8.99E-01
PU-239 Not Detected = = ----.__._ 4.51E+02
NP-237 Not Detected = = ----._.. 5.61E-01
PA-233 Not Detected = = ----..__. S.37E-02
TH-229% Not Detected  ----_.__. 4.22E-01

/



(Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-108
CD-115%
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
Cs-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-¢69
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066205

Activity
(pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.42E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error
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************i*******************************************t**t*************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory) *
' 8-14-95 10:32:46 PM *

r********************************************t*t**********************1-
- *
* Analyzed by: JJU’/G’,- Reviewed by: 8/ir/sr *
Thkktrhkhbbrdrtrrrhn ************************t********* A A S A RS L A R E R R T

S .WRIGHTSON
85-BH13-8-S-
50066206

Customer
Customer Sample ID
Lab Sample ID

(7585)(

Sample Description MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 703.000 gram
Sample Date/Time 8-11-95 12:35:00 PM
Acquire Start Date B-14-95 9:59:07 PM
Detector Name LARQO2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
******************************************tt******************t*********t
Nuclide Activity 258 Error MDA
(pCi/gram)
U-238 Not Detected =  ---.___. £.23
TH-234 Not Detected @ = ------_. 1.18
U-234 Not Detected = = ----.-..._.. 1.99E+01
RA-226 1,34 7.04E-01 1.02
PBR-214 5.21E-01 1.16E-01 1.04E-01
BI-214 3.92E-01 1.01E-01 1.07E-01
PB-210 _  Not Detected = -----._. 1.29
TH-232 4.84E-01 2.02E-01 Z2.62E-01
RA-228 5.51E-01 2.14E-01 2.56E-C1
AC-228 Not Detected = = ---.-..._ 2.96E-01
TH-228 Not Detected = = ---._-__.. 1.14
RA-224 Not Detected = = ----_-_._._ 1.55
PB-212 5.40E-01 1.21E-01 €.38E-02
BI-212 5.11E-01 3.43E-Q1 4_.94E-01
TL-208 4 .47E-01 1.30E-01 1.43E-01
U-235 Not Detected = -....._._. 3.62E-02
TH-231 Not Detected = .--...__. 8.50E-01
PA-231 Not Detected =  ---.___._ 1.59
AC-227 Not Detected = = ----.._. 2.76
TH-227 Not Detected = = -__._.._._._ 5.29E-021
RA-223 Not Detected = .-.._._.._._._ 3.34E-01
RN-219 Not Detected = -_..____. 4.34E-0:
PB-211 Not Detected = = ---__._. 9.69E-021
TL-207 Not Detected = ..-..._.__._ 2.09E+01
AM-241 Not Detected = = --..__._. 8.28E-(01
PU-239 Not Detected = -...___._ 4.31E+02
NP-237 Not Detected =  --..._.._. 5.52E-01
PA-233 Not Detected = ---.___.. 9.90E-02
TH-229 Not Detected = = --....._. 4.21E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
Cs-137
CU-64
EU-152
EU-154
EU-155
FE-58
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-98¢
NA-22
NA-24
NB-S5
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066206

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not

Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.33E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error

4.49E-02
1.90E+12
9.45E-02
2.06E-01
1.88

2.82E-01
4,58E-02
8.81E-02
3.65E-01
5.76E-02
4 ,8SE-Q2
5.36E-02
6.32E-02
4,27E-01
7.74E-02
5.01E-02
1.08E+03
4,.12E-01
2.69E-01
2.13E-01
1.20E-01
1.64E-01
4.84E-02
5.83E-02
2.98E+04
4 95E-02
5.07E-01
2.56E-01
5.67E-02
1.91E+08
§.79E-01
6.878E-02
2.05

4 .58E-01
3.77E-01
3.31E-01
4.12E-01
4.70E-02
4,64E-01
1.54E-01
5.01E-02
1.18E-01
8.33E-02
5.68E-02
2.46E-01
1.14

8.44E-02
5.30E-01
6.03E-02
5.37E-01
3.88E-02
1.62E-01
9.82E-02




********t*****t***********t**************t**t**************t*************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
+ 8-14-95 11:13:02 PM x

*****************************t****************************************

*

——
* Analyzed by: 5[45’ g Reviewed by: - fyafy/f/ *
tE B A S R LR R R EE T X hkkdttkddhdrr Thhkr Ak rrrekrdrretrtrw AR B A S S AR EE S LR R R EEN

Customer : S.WRIGHTSON (7585)
Customer Sample ID 89-BH14-8-S-1
Lab Sample ID 50066207

Sample Description : MARINELLI SOIL SAMPLE

Sample e Solid

Samgle gggmetry 2SMAR

Sample Quantity 694.000 gram
Sample Date/Time 8-11-95 1:45:00 PM
Acquire Start Date 8-14-95 10:39:33 PM
Detector Name LABO2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
***t***t************************t********i********t******************t***

Nuclide Activity 2S Error MDA
{(pCi/gram)
U-238 Not Detected = -.._..-...-.- 5.02
TH-234 Not Detected = = ----_-_._. 1.16
U-234 Not Detected = = ----._.... 1.98E+01
RA-22 Not Detected = —  --._._.. 1.16
PB-214 4 .22E-01 1.03E-01 1.02E-01
BI-214 3.85E-01 1.04E-01 1.15E-01
PB-210 Not Detected = = ----_... 1.15
TH-232 3.583E-01 1.72ZE-01 2.32E-01
RA-228 2.90E-01 2.15E-01 3.22E-01
AC-228 Not Detected =  .--.-_-___. 2.88E-01
TH-228 Not Detected = ---_._.___ 1.16
RA-224 Not Detected =  --_..._. 1.52
PE-212 3.88E-01 1.28E-0Q1 7.13E-02
BI-212 Not Detected =  -.-._-._._._ 7.99E-01
TL-208 4 06E-01 1.17E-01 1.24E-01
U-235 Not Detected =  ---.._.. 3.60E-0Q1
TH-231 Not Detected = -.-_..._. S.06E-01
Pa-231 Not Detected =  --.._... 1.61
AC-227 Not Detected  ---._..__. 2.65
TH-227 Not Detected = .--..___. 5.03E-01
RA-2213 Not Detected =  --..__.._ 3.50E-01
RN-219 Not Detected =  .---..__._. 2.17E-01
PB-211 Not Detected = ---__.__. 9.85E-01
TL-207 Not Detected = .-....__. 2.23E+01
AM-241 Not Detected = = -.-..____. 7.44E-01
PU-239 Not Detected = = ----._._.. 4. .36E+02
NP-237 Not Detected = ... __._._._ 5.51E-01
PA-233 Not Detected =  --__.__. S.27E-02
TH-22% Not Detected = ---_._._.._. 4.24E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS8-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-121
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
(pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.71E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066207

25 Error
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t********************************************tt***************i**********

* Sandia National Laboratories x
* Radiation Protection Sample Diagnostics Program [881 Labcratory] *
8-15-95 7:45:55 AM *

’*********************************************************t***********t
*

- . )
* Analyzed by: 31079) Reviewed by:‘/:;zb' ;//51/?T/ *
Tk kkhkrxhrrkrtrrh k¥ ********************************** Thxrkrrrhrrrhex ekt trx

S.WRIGHTSON (7585)
LAB CONTROL SAMPLE ANALYSIS #CG134

Customer
Customer Sample ID

Lab Sample ID 50066208

Sample Description : MIXED GAMMA STANDARD
Sample Type Liquid

Sample Geometry WMAR

Sample Quantity 1.000 Each
Sample Date/Time 11-01-90 12:00:00 PM
Acquire Start Date 8-15-95 7:33:47 AM
Detector Name LABO2

600 seconds
606 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
*****************************************************t*******************
Nuclide Activity 2S Error MDA
(pCi/Each)

U-238 Not Detected =  ----___._ 2.22E+04
TH-234 Not Detected = ------_. 4.69E+03
U-234 Not Detected =  ----.__._ 1.20E+05
RA-226 Not Detected @  -----._. 5.86E+03
PR-214 Not Detected  ---.__._- 7.02E+02
BI-214 Not Detected @ = ----.---- 6.40E+02
PB-210 Not Detected  —  ---._._._._ 4 .96E+023
TH-232 Not Detected = ----_.._. 2.03E+03
RA-228 Not Detected =  ---_-__. 2.85E+03
AC-228 Not Detected = = -.___-... 1.78E+03
TH-228 Not Detected @ ~  ------... 3.72E+04
RA-224 Not Detected @~ ----.__.. 5.55E+04
PB-212 Not Detected = = --_._._.__ 2.99E+03
BEI-212 Not Detected = = ----._-._.._ 2.67E+04
TL-208 Not Detected = = .---._.. 5.56E+03
U-235 Not Detected = =  ---_._.. 1.86E+03
TH-231 Not Detected  --.__._._.. 3.82E+03
PA-231 Not Detected —— e m e 9.15E+03
AC-227 Not Detected = = .-.-._.._ 1.61lE+04
TH-227 Not Detected = -.---_... 2.33E+03
RA-223 Not Detected = = ---_...._ 1.00E+2¢
RN-218 Not Detected = ---_.... 2.88E+03
PBE-211 Not Detected = = ---_._._. B.36E+03
TL-207 Not Detected = = ---_..._ 2_.20E+05
AM-241 9.85E+04 1.76E+04 6.93E+03
PU-239 Not Detected = ~  --.-._.__ 2.14E+06
NP-237 Not Detected =  ---_-.._... 2.68E+03
PA-233 Not Detected = ----._._..._ 6.10E+02
TH-229 Not Detected = = ---.__.. 2.03E+03




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
C0-58
CO-6C
CR-51
Cs-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-192

- Sample ID:

Activity
(pCi/Each)

Not
Not
Not
Not

Not
Not
Not
Not
Not

Not

Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
2.81E+05
Detected
Detected
Detected
Detected
Detected
1.47E+04
Detected
7.48E+04
Detected
Detected
6.72E+04
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066208

28 Error
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**************************‘l’****************************************tt**t**

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program x
Quality Assurance Report *

,**********************************************************************tt

Report Date 8-15-95 7:49:01 AM

QA File C:\GENIEPC\CAMFILES\LCSZ.QAF

Analyst FCD

Sample ID 50066208

Sample Quantity 1.00 Each

Sample Date 11-01-90 12:00:00 PM

Measurement Date 8-15-95 7:33:47 aM

Elapsed Live Time 600 seconds

Elapsed Real Time 606 seconds

Parameter Mean 1S Error New Value < LU SD uD BS

$E s

AM-241 Activity  $.170E-02 7.341E-03 9.845E-02 < IR >

CS-137 Activity 6.891E-02 4.605E-03 6.725E-02 <« >

CO0-60 Activicy 7.549E-02 5.054E-03 7.461E-02 < >

Flags Key: LU = Boundary Test (Ab = Above , Be = Below )
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action)
UD = User Driven N-Sigma Test (In = Investigate, Ac = Action)
BS = Measurement Bias Test (In = Investigate, Ac = Action)

Reviewed by: O’ 5/,;%3/
/7




*************************************************************************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratoryl *
* 8-14-95 7:12:22 PM *

*****************************************************************t*****t*

* — *
- ey

* Analyzed by: %(er/ff' Reviewed by:’f::z J/é) /G .

Thxkhkhkkkkkhkkxhkhkhk khkkk bkt ko hkkrrr AT Ak rrdtrvnrx ThhkktrrxrrrdkxdkTrrhkrnr

S.WRIGHTSON (7585)
89-BH11-0-S-1
50066201

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARTNELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 801.000 gram
Sample Date/Time 8§-11-95 11:12:00 AM
Acquire Start Date 8-14-55 6:38:37 PM
Detector Name LABO2

1800 seconds

Elapsed Live Time
1801 seconds

Zlapsed Real Time

Comments:
***i*****************************************t***************************
Nuclide Activity 28 Error MDA
(pCi/gram)

U-238 Not Detected @ =  -------- 4.36

TH-224 Not Detected = -------- 1.07

U-234 Not Detected @ @ -------- 1.77E+01
RA-226 8.47E-01 5.97E-01 5.11E-01
PB-214 4.14E-01 9.58E-02 8.%5E-Q2
BI-214 3.31E-01 8.48E-02 8.84E-02
PB-210 Not Detected ------._ 1.11

TH-232 5.5%8E-0Q1 2.58E-01 3.61E-01
RA-228 4 .56E-01 1.86E-01 2.29E-01
AC-228 6.16E-01 1.66E-01 1.58E-01
TH-228 Not Detected = ---._-_-.. 1.11

RA-224 Not Detected =  -----_-- 1.43

PB-212 5.06E-01 1.14E-Q1 6.20E-02
BI-212 7.06E-01 3.78E-01 5.23E-01
TL-208 4 . 62E-01 1.20E-01 1.20E-01
U-235 Not Detected =  --._..__.. 3.27E-01
TH-231 Not Detected = =  -------. 7.83E-01
PA-231 Not Detected = = --._-_.._ 1.54

AC-227 Not Detected = =  ---_-._.. 2.34

TH-227 Not Detected = = -....-..._ 4 .S4E-01
RA-223 Not Detected = = -------. 3.00E-0Q1
RN-219 Not Detected = --._.__. 3.87E-01
PB-211 Not Detected = =  --.---.... 8.84E-01
TL-207 Not Detected = ----_._. 1.95E+01
AM-241 Not Detected = = «---__.. 7.30E-01
PU-239 Not Detected = = ----_._._._ 4 .06E+02
NpP-2237 Not Detected = -.-._.._._ 5.07E-01
PA-233 Not Detectsd =  ---._..._ 7.65E-02
TH-229 Not Detected = = -.--_._. 3.73E-01




[Summary Report] - Sample ID: 50066201

Nuclide

Activity

(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.32E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* §-14-55 7:53:21 PM *

**********************************************************************r**

* ¢ . f/%’/‘ *
* Analyzed by: J/Qf’ g Reviewed by: gf¢ *
Thkkkkdkxrhkrkttrx Tk hk T rxrrhkkdhkdkdbrrrdrdrrdrrrrrrdder LR RS & & &S £ EE B I appaey

S.WRIGHTSON (7585)
89-BH11-8-SD-1
50066202

Customer
Customer Sample ID
Lab Sample ID

MARINELLI SOIL SAMPLE
Sclid
25MAR
699.000 gram
8-11-95 11:25:00 AM
8-14-95 7:19:25 PM
LARQO2
1800 seconds
1801 seconds

Sample Description
Sample Type

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

Comments:

************t******#*************************t***************************
Nuclide Activity 28 Error MDA

(pCi/gram)

U-2238 Not Detected @  -------- 4.62
TH-234 9.50E-01 5.30E-01 7.54E-01
U-224 Not Detected = -~------- 1.95E+01
RA-226 6.32E-01 5.70E-01 8.93E-01
PB-214 5.71E-01 1.17E-01 8.87E-02
BI-214 4.80E-01 1.05E-01 8.94E-02
PB-210 Not Detected =  ------.-- 1.17
TH-232 5.18E-01 2.08E-01 2.65E-01
RA-228 3.78E-01 2.04E-01 2.82E-01
AC-228 Not Detected @ -------. 3.28E-01
TH-228 Not Detected @ @~ @ -------. 8.%8E-01
RA-224 Not Detected =  -------- 1.58
PB-212 3.43E-01 8.88E-02 9.33E-02
BI-212 S.29E-01 3.67E-01 5.38E-01
TL-208 4 .27E-01 1.29E-01 1.47E-01
U-235 Not Detected @ «------. 3.71E-01
TH-231 Not Detected =  ---__.._.._ 8.84E-01
PA-231 Not Detected = = -----.___ 1.70
AC-227 Not Detected = =  -------_. 2.71
TH-227 Not Detected = ---._-_.. 5.13E-01
RA-223 Not Detected = - .---_. 3.39E-01
RN-219 Not Detected = ----._.._ 4 ,21E-01
PB-211 Not Detected = = --.-._-._. 1.00
TL-207 Not Detected = .- --.... 2.02E+01
AM-241 Not Detected = = --_-.-..-.._. 7.67E-01
PU-239 Not Detected = = ------._ 4. 13E+02
NP-237 Not Detected = --.___._ 3.80E-01
PA-233 Not Detected = _.___.__._ S.63E-02
TH-22% Not Detected = ----._.._ 4 .16E-01




[Summary Report]

Nuclide

2z
a

]
L0 MY RYAD U U

Ut DY \D OV b W

[
- 0
= U
~J

- Sample ID: 50066202

Activity
(pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.35E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error
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.34E-02
.A44E+02
.37E-01
.80E-01
.13E-01
L23E-01
.65E-01
.80E-02
.15E-02
.31E+04
.37E-02
.62E-01
.32E-01
.37E-02
.237E+(08
.78E-01
.60E-02
.09

.44E-01
.S3E-01
.65E-01
.88E-01
.63E-02
.36E-01
.39E-01
.16E-02
.24E-01
.40E-02
.01E-02
L46E-01
.04

.56E-02
.64E-01
.65E-02
.43E-01
.60E-02
.58E-01
.88E-02




********************************************************************t****

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 8-14-95 8:33:30 PM x

*******************************************************************i**i'r'r

* /s' - / _ -
* Analyzed by: 2 4/1{ ! Reviewed by: J/Or—j) x
kT krrkdrrrrix L2 2 S 2SS S F AR SRR SRR EREEEEEE B R R ERprap LR R R A S R X R R S

S.WRIGHTSON (7585)
89-BH12-0-S5-1
50066203

Customer
Customer Sample ID
Lab Sample ID

Sample Description : MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry ZSMAR

Sample Quantity 667.000 gram
Sample Date/Time 8-11-95 11:45:00 AM
Acquire Start Date 8-14-95 8:00:05 PM
Detector Name LABO2

1800 seconds

Elapsed Live Time
1801 seccnds

Elapsed Real Time

Comments:
*******t**i************************************t************************r
Nuclide Activity 28 =zrror MDA
(pCi/gram)
U-238 Not Detected = -------- 5.19
TH-234 Not Detected @ = -------- 1.18
U-234 Not Detected @ -------- 1.95E+01
RA-226 Not Detected = -------- 1.13
PB-214 4 .84E-01 1.13E-01 1.08E-01
Bi-214 Not Detected = ~ -------. 1.68E-01
PR-210 Not Detected @ -------- 1.48
TE-232 4 30E-01 1.85%5E-01 2.67E-01
RA-228 4.65E-01 2.08E-01 2.64E-01
AC-228 Not Detected @ = -------. 3.14E-01
TE-228 6.32E-01 3.52E-01 7.12E-01
RA-224 Not Detected @ -------- 1.61
PE-212 5.81E-01 1.21E-01 6.92E-02
BI-212 Not Detected @ —  -------- S.48E-01
TL-208 5.88E-01 1.42E-01 1.27E-01
U-235 Not Detected = -----._. 3.80E-01
TH-231 Not Detected = =  ----=-_-_. 9.11E-01
PA-2131 Not Detected = = ----_--. 1.70
AC-227 Not Detected = -------_ 2.74
TE-227 Not Detected = -----.__._ 5.64E-01
RA-223 Not Detected = = ---_--.__.. 3.47E-01
RN-219 Not Detected = = ----._-_ 4.44E-01
PBE-211 Not Detected = = ----._.._ 1.03
TL-207 Not Detected = --+-----.. 2.28E+01
AM-241 Not Detected W ---_._-_. 8.59E-01
PU-239 Not Detected = - -----_- 4 25E+Q2
NP-237 Not Detected = --.-.-.._. 5.87E-01
PA-233 Not Detected = -.c---..__ S.81E-D2
TE-229 Not Detected @ -----._. 4 ,43E-01




[(Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
CD-58
CO-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
Fr-59
GD-153
HG-203
I-131
IN-115m
IR-182
K-40
LA-140
MN-54
MN-56
MO-9¢8
NA-22
NA-24
NB-S95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
S5B-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066203

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.39E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error
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.04E+03
L11E-01
.08E-01
.27E-01
.12E-01
.7%E-01
.87E-02
.10E-02
.46E+04
.72E-02
.11E-01
.27E-01
.97E-02
.35E+08
.80E-01
.86E-02
.51

.86E-01
.02E-01
.85E-01
.14E-01
.87E-02
.71E-01
.E5E-01
.09E-02
.23E-01
.32E-02
.63E-02
.74E-01
.17

.73E-02
.45E-01
.64E-02
.76E-01
.27E-02
.82E-01
.79E-02




****************************f************************************Tt*t****

* Sandia Naticnal Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 8-14-95 9:13:00 PM x
************************************************************************t
* e - *
* Analyzed by: e 3/1f7éj Reviewed by: g/C1’ K *
*tkkkxhkhkhkrrrrhht T E LI X Tt kb hrrrrrrrrrrercrrrxe€rtrrret L& R R & R R R X I
Customer : S.WRIGHTSON (7585)

Customer Sample ID : 8%-BH12-8-S-1

Lab Sample ID : 50066204

Sample Description : MARINELLI SOIL SAMPLE

Sample Type : Solid

Sample Geometry : 2SMAR

Sample Quantity : 685.000 gram

Sample Date/Time : 8-11-95 11:57:00 AM

Acquire Start Date : 8-14-95 8:39:36 PM

Detector Name : LABOZ2

Elapsed Live Time : 1800 seconds

Elapsed Real Time : 1801 seccnds

Comments:

t************************************************************************

Nuclide Activity 28 Error MDA
(pCi/gram)
U-238 Not Detected =  -------- 5.57
TH-234 Not Detectsed @ -------- 1.20
U-234 Net Detected @ ------.- 2.16E+01
RA-226 1.70 8.63E-01 1.26
PR-214 5.92E-01 1.42E-01 1.49E-01
B5I-214 4,46E-01 8.78E-02 8.00E-02
PB-210 Not Detected @ ----c---- 1.27
THE-232 3.10E-01 1.50E-01 1.97E-01
RA-228 3.78E-01 1.74E-01 2.17E-01
AC-228 Not Detected @ @ --------. 2.88E-01
TH-228 Not Detected @ ------ - - 1.28
RA-224 Not Detected @ --------. 1.55
PB-212 5.73E-01 1.45E-01 6.70E-02
B8I-212 3.76E-01 3.38E-01 5.18E-01
TL-208 5.03E-01 1.26E-01 1.14E-01
U-235 Not Detected =  ----__.._ 3.63E-01
TH-231 Not Detected @ @~ -------- 8.85E-01
PA-231 Not Detected = ----.__. 1.77
AC-227 Not Detected = ---.-.-.-- 2.90
TH-227 Not Detected = = -----_._ 5.56E-01
RA-223 Not Detected @  ----._-. 3.49E-01
RN-219 Not Detected @ ~ ---_._-_. 4 ,39E-01
PR-211 Not Detected =  --.--.-. 9.54E-01
TL-207 Not Detectad = ---_-__..._ 2.27E+01
AM-241 Not Detectad = ---.---_._ 8.64E-01
PU-239 Not Detected @  ----____ 4 .12E+0Q2
NP-237 Not Detected = ~—  -----... 5.57E-01
PA-233 Not Detected = ----.--. 9.21E-02
TH-22¢% Not Detected - __.-..-.. 4 20E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-108%
CD-115
CE-138
CE-141
CE-144
CC-56
C0O-57
CO-58
CO-60
CR-51
CS5-134
C5-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
EG-203
T-131
IN-115m
IR-1592
K-40
LA-14Q
MN-54
MN-5¢6
MC-99
NA-22
NA-24
NB-95
ND-147
NI-S57
BE-7
RU-103
RU-106
SB-122
SE-124
SB-125
EC-4¢6
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066204

Activity
(pCi/gram)

Not
Neot
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.41E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2S Error

O B UORNOANORPUVRE B RSB RDLNDJOHUINWHBRBINNOAERRERFENNDBRRUOUIRUITNERWORNDEDNDE R

.5E2E+04
.57E-02
.23E-01
.45E-01
.67E-02
.68E+08
.82E-01
.62E-02
.23

.77E-01
.08E-01
.11E-01
.26E-01
.38E-02
.4%E-01
.58E-01
L42E-02
.24E-01
.38E-02
L4T7E-02
L44E-01
.18

LQ7E-02
.74E-01
.31E-02
.00E-01
.84E-02
_.87E-01
_67E-02




****;***t**********************************************************ttt***

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* 8-14-85 9:52:32 PM *

***********************************************************************‘t*
x / —/,‘5/ *
* Analyzed by:’/:;ZVf éer 517 Reviewed by:/i;zb £/r4 x
(A S A AR R R LT EY LTEE ** ********************************************i*
S.WRIGHTSCN (7585)

89-BH13-0-S-1

Customer
Customer Sample ID

Lab Sample ID 50066205

Sample Description MARINELLI SOIL SAMPLE
Sample Type Solid

Sample Geometry 25MAR

Sample Quantity 686.000 gram
Sample Date/Time 8-11-85 12:24:00 PM
Acquire Start Date 8-14-95 9:18:14 PM
Detector Name LABO2

Elapsed Live Time 1800

Elapsed Real Time 1801
Comments:
‘k*************************t*********************i***********************i—

Nuclide Activity 2S Error MDA

(pCi/gram)

U-238 Not Detected @ -------. §.40

TH-234 Not Detected @  -------- 1.14

U-234 Not Detected = -------- 1.97E+01

RA-226 Not Detected @ ~ -------- 1.15

FPB-214 4 .04E-01 9.84E-02 9.55E-02

BI-214 3.46E-01 S.71E-02 1.09E-02

PB-210 Not Detected = =  -------.._ 1.35

TH-232 4 .04E-01 1.85E-01 2.46E-01

RA-228 4 _73E-01 1.87E-01 2.18E-01

AC-228 Not Detected = —  -------_ 3.21E-01

TH-228 Not Detected = -----+--. 1.24

RA-224 7.56E-01 3.585E-01 5.63E-01

PB-212 5.35E-01 1.23E-01 6.65E-02

BI-212 Not Detected =  -----._. 8.81E-01

TL-208 4 .48E-01 1.29E-01 1.39E-01

U-235 Not Detected = -----._- 3.75E-01

TH-231 Not Detected =  -----._. 9.11E-01

PA-231 Not Detected @ =  ----_-.-- 1.72

AC-227 Not Detected = =  ----_-.._ 2.66

TH-227 Not Detected = ---Z_-.._... 5.41E-01

RA-223 Not Detected -=-----. 3.52E-01 - ‘Oﬂ

RN-219 = H6E—55 2 FFE—0% 1.268-01 a7 dideded 31151

PB-211 Not Detected = --._-._.._ 1.01 ?

TL-207 Not Detected =  --_-.-._. 2.29E+01

AM-241 Not Detected = -~------. 8.9%E-01

PU-239 Not Detected = ---.-.-_.. 4 _51E+02

NP-237 Not Detected = - --._._. 5.61E-01

PA-233 Not Detected = ---.._.._. 9.37E-02

TH-229 Not Detected  ----_.... 4 .22E-01




[Sumnmary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CDh-115
CE-139
CE-141
£-144
CO-56
C0-57
C0O-58
CO-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
TR-152
K-40
LA-140
MN-54
MN-56
MO-9%
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SE-124
SE-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066205

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.42E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error
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**********f*********i*****************t********************************r*

* Sandia National Laboratories *
* Radiation Protection Sample Diagmostics Program [881 Laboratory] *
* 8-14-95 10:32:46 PM *

********************************************************************t*rrt

* x
* Analyzed by: Jyﬁf/G’/' Reviewed by: $/(r/er *
Thkkkrrrkhtkrkxrx tE SR R SRS 2Rl F L EE R R R R R L R LA R RS S & L R 2R K X RN

Customer S.WRIGHTSON (7585)
Customer Sample ID 89-BH13-8-S-1
Lab Sample ID 50066206

Sample Description MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 28MAR

Sample Quantity 703.000 gram
Sample Date/Time 8-11-95 12:35:00 PM
Acquirs Start Date 8-14-95 $:59:07 PM
Detector Name LABQZ2

1800 seconds

Elapsed Live Time
1801 seconds

Elapsed Real Time

~ - .
~Ommencs:
*****t*************************************f*****r***********************

Nuclide Activity 28 Errcr MDA
(pCi/gram)
U-238 Not Detected @  -----_-.. 5.23
TH-234 Not Detected = ------._ 1.18
U-23a Not Detected = ------.. 1.989E+01
RA-226 1.34 7.04E-01 1.02
P5-214 5.21E-01 1.16E-01 1.04E-Q01
EI-214 3.92E-01 1.01E-0Qz 1.07E-01
F2-210 Not Detected = ---.__._. 1.29
TE-232 4 .84E-01 2.02E-01 2.62E-01
RA-228 5.51E-01 2.14E-01 2.56E-01
AC-228 Not Detected = --.._..._. 2.96E-01
TE-228 Not Detected = ----__.._ 1.14
RA-224 Not Detected =  -----__. 1.55
pP2-212 5.40E-01 1.21E-01 6.38BE-02
EI-212 5.11E-01 3.43E-01 4 ,94E-01
TL-208 4.47E-01 1.30E-01 1.43E-01
U-235 Not Detected = -.---_... 3.62E-01
TE-231 Not Detected =  _---..._. 8.50E-01
FA-231 Not Detected = --._.... 1.58%
AC-227 Not Detected =  --.-.-._-._.. 2.786
TE-227 Not Detected = --:.._.. 5.28E-01
RA-223 Not Detected @ -----__._ 3.34E-01
RN-218 Not Detected = --.-._.. 4,34E-01
F2-211 Not Detected = _-._..._... 9.69E-01
TL-207 Not Detected = ----.__. 2.0%E+01
AM-241 Not Detected = -__-...._.. 8.28E-01
FU-238 Not Detected = --..__.. 4 ,.31E+02
N2-237 Not Detected = -.-...... 5.52E-01
FA-233 Not Detected = -.-_.._.. 9.90E-02
TE-22¢9 Not Detected  ----._.. 4.21E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
C0o-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-55
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LLA-140
MN-54
MN-56
MC-99
NA-22
NA-24
NB-85
ND-147
NI-57
EE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-4¢
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

Activity

(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Nct
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected

Detected
Detected
Detected
Detected
Detectad
Detected
Detected
Detected
Detectad
Detectad
Detect=ad
Detected
Detected
Detected
1.33E+Q01
Detectad
Detectad
Detect=ad
Detectad
Detectead
Detected
Detectead
Detected
Detectsed
Detectsd
Detectad
Detectead
Detected
Detectsad
Detected
Detected
Detectad
Detectad
Detectad
Detected
Detected
Detectsd
Detectsd
Detectad
Detectad
Detectead

- Sample ID: 50066206

28 Error
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* Sandia National Laboratories x
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 8-14-95 11:13:02 PM *

P L L A R R R R A R R R R R R R R AR AR R R A R SRR A A R A A SR LSRRt ats st s &l

* o g . ~ (/f )‘// *
* Analyzed by: LIS AR Reviewed by: v *
TR AR TR LTI R T X AT T ARk Tk hrddrdrdrrrrs (A S A S AL LRSS RS S RN

S.WRIGHTSON (7585}
85-BH14-8-S-1
50066207

Customer
Customer Sample ID
Zab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample Type Scolid

Sample Geometry 25MAR

Sample Quantity 694.000 gram
Sample Date/Time 8-11-95 1:45:00 PM
Acquire Start Date 8-14-95 10:3%:33 PM
Detector Name LABO2

1800 seconds

Zlapsed Live Time
1801 seconds

Zlapsed Real Time

comments:
T X T T T X A AT T T AT AT T T T AT X A AT A vk drrrrrrrrrrdrrdrdrtrdtrrrredrtxcrreryx

Nuclide Activity 28 Error MDA
(pCi/gram)
U-238 Not Detected -------- 5.02
TH-234 Not Detected -------- 1.16
U-234 Not Detected  -------- 1.98E+01
RA-226 Not Detected  -------- 1.16
PE-214 4.22E-01 1.03E-01 1.02E-01
BI-214 3.85E-01 1.04E-01 1.15E-01
P5-210 Not Detected @ =-------- 1.15
TH-232 3.83E-01 1.72E-01 2.32E-01
RA-228 2.90E-01 2.15E-01 3.22E-01
AC-228 Not Detected  -------- 2.88E-01
TH-228 Not Detected -------- 1.16
RA-224 Not Detected  -------- 1.52
PBR-212 3.88E-01 1.28E-01 7.13E-02
BI-212 Not Detected @ -------- 7.99E-01
TL-208 4 _.06E-01 1.17E-01 1.24E-01
U-235 Not Detected @  --=------ 3.60E-01
TH-231 Not Detected = —  -----a__- 9.06E-01
PA-231 Not Detected @ @ -------- 1.61
AC-227 Not Detected = -------- 2.65
TH-227 Not Detected --5----- 5.03E-01
RA-223 Not Detected @ @ -------- 3.50E-01
RN-219 Not Detected =  -------- 4.17E-01
PE-211 Net Detected = ~------- 9.85E-01
TL-207 Not Detected  -=------- 2.23E+01
AM-241 Not Detected  -------- 7.44E-0Q1
PU-238 Not Detected = -------- 4 ,36E+Q2
NP-237 Not Detected = ~ -----a..- 5.51E-01
PA-233 Not Detected = -------- 9.27E-02
TH-229 Not Detected  -------- 4 .24E-01




([Summary Report] - Sample ID: 50066207

Nuclide

AG-110m
AR-41
Ba-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-50
CR-=1
CS-.34
C&-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
EG-203
I-131
IN-115m
IR-192
K-20
LLA-140
MN-54
MN-56
MO-69
NA-22
NA-24
NE-©5
ND-147
NI-57
RE-7
RU-103
RU-106
SE-122
SB-124
SB-125
§C-48
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-085

Activity

(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detectesd
Detectezd
Detected
Detected
Detected
Detectad
Detected
Detected
Detectsd
Detected
Detectsd
Detectsd
Detectzd
Detectsd
Detectzd
Detectad
Detectsd
Detectz=d
Detectzd
Detectzd
Detectcsd
Detectz=d
Detects

Detects

Detect=zd
Detect=d
1.71E+C1
Detectesd
Detect=d
Detectsd
Detect=4d
Detect=4d
Detectszd
Detect=4d
Detectzd
Detectsd
Detectsed
Detected
Detect=zd
Detect=d
Detect=4d
Detect=d
Detect=4d
Detectz=d
Detectsd
Detectzd
Detect=d
Detectzd
Detectzd
Detectsd
Detectsd
Detect=d
Detectsd

25 Error
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**************************t************************t***************t****t

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 8-15-95 7:45:55 AM *

****************************************t*i’******************************

. " s/ir
* Analyzed by: 31575 Reviewed by: 7/ *
*Thkhkhkdhrthrhrhedrrrdhd ********************************** LA R R S £ 1 R KRR R R

S.WRIGHTSON (7585)
LAB CONTROL SAMPLE ANALYSIS #CG134

Customer
Customer Sample ID

Lab Sample ID 50066208

Sample Description MIXED GAMMA STANDARD
Sample Type Liquid

Sample Geometry WMAR

Sample Quantity 1.000 Each
Sample Date/Time 11-01-S0. 12:00:00 PM
Acquire Start Date 8-15-95 7:33:47 AM
Detector Name LABQ2

600 seconds

Elapsed Live Time
606 seconds

Elapsed Real Time

Comments:
***********************************t******************************t******
Nuclide Activity 28 Error MDA
(pCi/Each)

U-238 Not Detected = = ~-o---__-. 2.22E+02
TH-234 Not Detected = --_.__-_. 4_.6SE+03
U-234 Not Detected = ---__-_.. 1.20E+05
RA-226 Not Detected @  ----._.._ 5.86E+03
PB-214 Not Detected = .--.__._.. 7.02E+02
BI-Z214 Not Detected ---.-.._. 6.40E+02
PB-210 Not Detected = = .--_--_.. 4 _96E+03
TH-232 Not Detected =  ----_... 2.03E+03
RA-228 Not Detected .- ..._... 2.85E+03
AC-228 Not Detected  ----_-_... 1.78E+03
TH-228 Not Detected = ----_.._. 3.72E+04
RA-224 Not Detected = ----__.._ 5.55E+04
PB-212 Not Detected = .- ._._. 2.99E+03
BI-212 Not Detected =  ---..__._ 2.67E+04
TL-208 Not Detected = ----__._._ 5.56E+03
U-235 Not Detected = -.--._.__. 1.86E+03
TH-231 Not Detected = ---.-__._._ 3.82E+03
PA-231 Not Detected =  ---_._._._ 9.15E+03
AC-227 Not Detected = - -._.._._ 1.61E+04
TH-227 Not Detected =  _-.-_.._. 2.33E+03
RA-2213 Not Detected = = .-._..__._ 1.00E+26
RN-219 Not Detected = .--.___._._ 2.88E+03
PR-211 Not Detected = --..._._. 8.36E+03
TL-207 Not Detected = = --_..__._ 2.20E+05
AM-241 ©.85E+04 1.76E+04 6.%3E+03
PU-235 Not Detected ... __.._ 2.14E+06
NP-237 Not Detected = ... __.._ 2.68E+03
PA-233 Not Detected = .- _._._. 6.10E+02
TH-229 Not Detected = .- _..__.. 2.03E+03




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
Ch-109
CD-115
CE-138%
CE-141
CE-144
CO-56
C0-57
CO-58
CO-60
CR-51
CS-134
Cs-137
CU-64
EU-152
EU-154
EU-155
FE-56
GD-153
HG-203
I-131
IN-115m
TR-182
K-40
LA-140
MN-54
MN-56
MO-9%
NA-22
NA-24
NB-85
ND-147
NI-57
BE-7
RU-103
RU-10¢
5B-122
SB-124
SBE-125
SC-46
Sk-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066208

Activity
(pCi/Each)

Not
Not
Not
Not

Not
Not
Not
Not
Not

Not

Not
Not

Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
2.81E+05
Detected
Detected
Detected
Detected
Detected
1.47E+04

Detected

7.48E+04
Detected
Detected
6.72E+04
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detectred
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

25 Error
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* Quality Assurance Report *

*****************i’******************************************************-.-.,

Report Date : 8-15-25 7:49:01 AM

QA File : C:\GENIEPC\CAMFILES\LCSZ.QAF

Analyst : FCD

Sample ID : 50066208

Sample Quantity : 1.00 Each

Sample Date : 11-01-90 12:00:00 PM

Measurament Date : 8-15-95 7:33:47 MM

Elapsed Live Time : 600 seconds

Elapsed Real Time : 606 seconds

Parameter Mean 1S Error New Value < LU : SD : UD : BS

v el

AM-241 Activity  9.170E-02 7.341E-03 9.843E-02 < o s

CS-137 Activity 6.881E-02 4 .605E-03 6.7252-02 « : : : >

CO-60 Activity 7.548E-02 5.054E-03 7.4612-02 <« : : : >

Flags Key: LU = Boundary Test (Ab = Above , Be = Below }
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action)
UD = User Driven N-Sigma Test (In = Investigate, Ac = Action)
28 = Measurement Bias Test (In = Investigate, Ac = Action)

Reviewed by: ’//j;5 5”4’//;>/
7
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory) *
* 8-13-85 9:49:50 AM *

Thkhkdk kT Xk Tk Tk hk kb k kT A d A r Tk rrrhrr b drr ok o bbbkt rrrrrrrot

* /—/ﬂ, x
. . , 7

* Analyzed by: J/ﬂr 95/‘ Reviewed by: /::}1, g/ x

(A SR EE R EEER R RS AR RS RA AL R R R R AR SRR R R X E R EEEEERERY LE T IR I T T T I I R RUTRIITT.

S.WRIGHTSON (7585)
89-BH6-0-5-1

50066001

Custcomer
Customer Sample ID
Lab Sampls ID

Sample Description MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 586.000 gram
Sample Datcs/Time 8-10-95 10:51:00 AM
Acquire Start Date 8-13-95 95:15:48 aM
Detector Name LaBQO2

1800 seconds

Elapsed Live Time
1801 seconds

Elapsed Rsal Time

Comments:
**************t******************************t*it****************t****tr*

Nuclide Activity 28 Errcr MDA
(pCi/gram)
U-238 Not Detected = -------- 5.33
TH-232 Not Detected @ @ -------- 1.22
U-234 Not Detected @ @ -------- 2.17E+01
RA-22¢8 7.04E-01 7.23E-01 1.15
PR-214 3.85E-01 1.03E-01 1.07E-01
B2Bl-214 3.84E-01 1.02E-01 1.04E-01
P2-220 Not Detected = -------- 1.29
TH-232 3.10E-01 1.90E-01 2.74E-01
RA-228 3.37E-01 2.07E-01 2.92E-01
AC-228 Not Detected -------- 3,.37E-01
TH-228 Not Detected = =  -------- 1.20
RA-224 Not Detected = ~  -------- 1.62
PR-212 5.73E-01 1.31E-01 1.21E-01
BI-212 3.75E-01 3.55E-01 5.54E-01
TL-208 3.3%E-01 1.20E-0Q1 1.43E-01
U-235 Not Detected @~ -------- 3.94E-D1
TH-231 Not Detected = = ------.- 9.66E-01
PA-231 Not Detected @ -------- 1.66
AC-227 Not Detected =  -----.___ 2.93
TH-227 Not Detected = ----___. 5.7¢E-01
RA-223 Not Detected = ----___. 3.68E-01
RN-219 Not Detected = -------_. 4.17E-01
PR-211 Not Detected @  ------._C 1.13
TL-207 Not Detected @ = -------. 2.32E+01
AM-241]1 Not Detected = ---.__-. 8.92E-01
PU-229 Not Detected = ~  -----.._ 4 _50E+02
NP-237 Not Detected = ---.___. 6.19E-01
PA-233 Not Detected = =  -----___ 9.73E-02
TH-229 Not Detected = =  -----_-_- 4 .43E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
Ck-144
C0C-56
CO-57
CO-58
CO-60
CR-51
C8-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-34Q
MN-54
MN-56
MO-¢9
NA-22
NA-24
NB-G&5
ND-147
NI-S57
BE-7
RU-103
RU-2106
SRB-122
SB-124
S5B-125
SC-45
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066001

Activity
(pCi/gram)

Detectad
Detectad
Detected
Detected
Detected
Detected
Detected
Detected
Detectead
Detectead
Detected
Detectead
Detected
Detected
Detected
2.82E-02
Detected
Detectead
Detectead
Detectad
Detect=d
Detectad
Detected
Detected
Detected
Detected
1.14E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detectad
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error
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*************************************************************************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratcry] *
* 8-14-85 2:37:24 PM *

**************'l'*********i‘************************************************
- -
S 7 i ;/

* / *
; 5/t £ *

* Analyzed by: / / /:;}”’

kT hrkkrrdkdkhkrthktry 'i'**************************t****** L SRR R RS S SR X R EE R EE Y

Reviewed by:

S.WRIGHTSON (7585)
89-BH6-8-5-1
50066002

Customer
Customer Sample ID
Lab Sampls ID

Sample Description MARINELLI SOIL SAMPLE

Sample Type Sclid

Sample Geometry 2S8SMAR

Sample Quantity 883.000 gram
Sample Date/Time 8-10-95 11:00:00 AM
Acquire Start Date 8-14-95 2:04:22 PM
Detector Name LABQ2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

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

Nuclide Activity 258 Error MDA
(pCi/gram)

U-238 Not Detected =  -----_.__ £.56

TH-234 Not Detected = = -------. 1.03

U-234 Not Detected = ----._--_ 1.81E+Q1
RA-226 Not Detected = -----._.. 1.00

PB-214 5.08E-01 1.12E-01 1.05E-01
BI-214 4 ,28E-01 8.74E-02 5.63E-02
PE-210 Not Detected = = --.__--_._ 8.35E-01
TH-232 4 _93E-01 1.77E-01 2.15E-01
RA-228 4 .43E-01 1.8%9E-01 2.43E-01
AC-228 4_37E-01 1.30E-01 1.32E-01
TH-228 Not Detected = = .-----._. 1.10

RA-224 Not Detected = = -----._. 1.3¢6

PB-212 5.26E-01 1.40E-01 3.98E-02
BI-212 5.05E-01 3.60E-01 5.39E-01
TL-208 4 .72E-01 1.19E-01 1.18E-01
U-235 Not Detected = = ---._.._._ 3.23E-01
TH-231 Not Detected = -----._._ 7.85E-01
PA-231 Not Detected = =  -----_._._ 1.52

AC-227 Not Detected = = -----._. 2.42

TH-227 Not Detected = ---_._.... 4.65E-01
RA-223 Not Detected = --_-..._. 3.15E-01
RN-219 Not Detected = = ----_..._ 3.7%E-01
PB-211 Not Detected = = ---._.._. 8.36E-01
TL-207 Not Detected =  -.-..-..._..._ 1.80E+401
AM-241 Not Detected = ----.__._ 7.63E-01
PU-235 Not Detected = = -.___..._ 3.97E+Q2
NP-237 Not Detected =  -._-._-._. 5.00E-01
PA-233 Not Detected = -_--_...__ 7.97E-02
TH-229 Not Detected = - _.._..__. 3.77E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
Cs-137
CU-64
EU-152
EU-154
EU-155
FE-55
GD-153
HG-203
I-131
IN-115m
IR-182
K-40
LA-140
MN-54
MN-56
MO-5¢9
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066002

Activity
{pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detescted
Detacted
Detected
Detected
Detected
Detected
Detectead
Detected
Detected
1.65E+01
Detected
Detectad
Detected
Detected
Detacted
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detacted
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error
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.96E+10
.10

.62E-02
.94

.66E-01
.37E-01
.62E-01
.57E-01
.18E-02
.08E-01
.56E-01
.61E-02

11E-01

.82E-02
.16E-02
.27E-01
.16

.85E-02
.92E-01
.07E-02
.55E-01
.69E-02
.43E-01
.59E-02




***************************************************************t**t****tt

* Sandia National Laboratocries *
* Radiation Protection Sample Diagnostics Program [881 Labcratory] *
* 8-14-85 3:16:12 PM *

****************************t***************i****************************

* ; *
* Analyzed by: Zz f/hj/ff’ Reviewed by: g {//f/lff’ *
S A RSS2SR AR SR KRS ********************************** ¥k w TEIETT XA A X ek

S.WRIGHTSON (7585)
8%-BH7-3-5-1

50066003

Customer
Customer Sample ID
Lab Sample ID

Sample Descripticn : MARINELLI SOIL SAMPLE

Sample e Solid

Samgle gggmetry 2SMAR

Sample Quantity 797.000 gram
Sample Date/Time 8-10-85 11:29:00 AM
Acquire Start Date 8-14-95 2:43:13 PM
Detector Name LABQ2

1800 seconds

Zlapsed Live Time
1801 seconds

Zlapsed Real Time

Comments:
***************************************t**t******************i***********
Nuclide Activity 2S Error MDA
(pCi/gram)

U-238 Not Detected  -----._. 5.41

TH-234 Not Detected = = ---.._._ 1.17

U-234 Not Detected =  ---.--._. 1.95E+01
RA-226 Not Detectsd =  -----_-_- 1.13

PR-214 5.64E-01 1.17E-01 S.65E-02
2I-214 5.07E-01 1.06E-01 9.02E-Q2
BPB-210 Neot Detected @ ----._.. 1.43

TH-232 5.08E-01 1.88E-Q1 2.31E-01
RA-228 5.37E-01 2.11E-01 2.60E-01
AC-228 Not Detected  ----._.._ 3.24E-01
TH-228 5.13E-01 3.28E-01 8.21E-01
RA-224 Not Detectad = --._._.. 1.55

PB-Z1 5.45E-Q1 1.21E-01 1.12E-01
BI-212 8.62E-01 3.91E-01 5.09E-01
TL-208 6.25E-01 1.50E-01 1.46E-01
U-235 Not Detected =  ----_._. 3.66E-01
TH-231 Not Detected = .--__._.._.._ 8.84E-01
PA-231 Not Detected = -ca--_.. 1.63

AC-227 Not Detected = -..._.._... 2.65

TH-227 Not Detected = ----___._ 5.58E-01
RA-2213 Not Detected  ---.__._. 3.63E-01
RN-219 Not Detected = .--_.._. 4. 17E-01
PBR-211 Not Detected =  --__.._._._ 9.75E-01
TL-207 Not Detected = --_._._.._. 2.17E+01
AM-2471 Not Detected = _.._..._._ 8.27E-01
PU-2139 Not Detected —  -_-_-__._._. 4 .48E+02
NP-237 Not Detected = .-._..__. 5.62E-01
PA-233 Not Detected = --_..__._. 9.35E-02
TH-229 Not Detected = - ___._._. 4.36E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
C&8-134
CS8-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-215m
IR-192
K-40
1.A-140
MN-54
MN-Z6
MO-99
NA-22
NA-24
NB-%5
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-%5

- Sample ID: 500660C3

Activity
{pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
‘Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not

Detectad
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detectead
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.55E+01L
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detectead
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error
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.52E-02
.74E+03
.58E-01
.76E-01
.18E-01
.22E-01
.70E-01
.82E-02
.90E-02
.62E+05
.64E-02
.98E-01
.35E-01
.66E-02
.99E+10
.11

.B6E-02
.10

.60E-01
.94E-01
.06E-01
.94E-01
.60E-02
.41E-01
.73E-01
.75E-02
.19E-01
.60E-02
.99E-02
.52E-01
.26

.88E-02
.57E-01
.04E-C2
.3%E-01
.43E-02
.66E-01
.32E-02




*t*‘l’*f*************t**************************************************vk**

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* 8-14-95 3:56:08 PM *

************************************************************i’************

* ~ *
" P e . -

+ Analyzed by: Z o/o /)" Reviewed by: 7” 5/” /7’ *

TrXhkkxkhktkdtrrrhrk ********************************** ********************

Customer
Customer Sample ID
Lab Sample ID

Sample Description
Sample Type

S.WRIGHTSON (7585)
89-BH7-11-5-1
50066004

MARINELLI SOIL SAMPLE
Sclid

Sample Geometry 2SMAR

Sample Quantity 757.000 gram
Sample Date/Time 8-10-95 11:42:00 aM
Acguire Start Date 8-14-95 3:21:37 pPM
Detectcr Name LaBO2

Elapsed Live Time
Elapsed Real Time

Comments:
********************‘***************************************************i—*
Nuclide Activity 2S5 Error MDA
(pCi/gram)

U-238 Not Detected = = -----..._ 5.30

TE-234 Not Detected = = -----__- 1.12

U-234 Not Detected =  -----... 1.98E+01
RA-226 1.35 S.88E-01 1.53

PE-214 5.67E-Q1 1.21E-01 1.06E-01
BI-214 4.29E-01 8.26E-02 7.50E-02
PR-210 Not Detected = ----.__- 1.18

THE-232 4 _08E-01 1.84E-01 2.46E-01
RA-228 4 _.35E-01 1.86E-01 2.32E-01
AC-228 Not Detected = ----.... 3.13E-01
TH-228 5.97E-01 3.29E-01 5.24E-01
RA-224 Not Detected = = -..-...-.._.. 1.48

PR-212 5.438E-01 1.54E-01 7.03E-02
BI-212 5.35E-01 3.6%E-01 5.43E-01
TL-208 4.67E-Q1 1.21E-01 1.17E-01
U-235 Not Detected .- ._._.._ 3.61E-01
TH-231 Not Detected = = ----._.. 8.78E-01
PA-231 Not Detected = = --.-.._.._ 1.64

AC-227 Not Detected =  .-..-_... 2.60

TH-227 Not Detected = = -----__. 5.26E-01
RA-223 Not Detected =  ---__._. 3.48E-01
RN-218 Not Detected = = _..-._._... 4 ,31E-01
PB-211 Not Detected = _-.._.... S.53E-01
TL-207 Not Detected = = ---_._.. 2.10E+01
AM-241 Not Detected = --_-..... 8.87E-01
PU-239 Not Detected = .--_..._. 4 .20E+02
NP-237 Not Detected = = .--.-._.... 5.56E-01
PA-233 Not Detected = .-._..... 9.39E-02
TH-229 Not Detected = = --._.-._.._ 4.10E-01

1800 seconds
1801 seconds




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-108
CD-115
CE-139
CE-141
CE-144
CO-56
Co-37
CC-38
CC-50
CR-31
CS-134
Cs-137
CU-54
EU-152
EU-154
EU-155
FE-:Z8
GD-153
HG-203
I-221
IN-115m
IR-152
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>
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Activity

(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.56E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detectead
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID: 50066004
28 Error
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*********************************i‘***************************************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program {881 Laboratory] *
* 8-14-95 4:36:2%9 PM *

*******************************************'k*f*********‘t*******tt****‘k***

*

* Analyzed by:

T X T AT Tk Ferrrhrxx

Customer
Customer Sample ID
Lab Sample ID

Sample Description
Sample Type

S.WRIGHTSON (7585)
89-BH10-3-5-1
50066005

MARINELLI SOIL SAMPLE
Solid

Sample Geometry 2SMAR

Sample Quantity 699.000 gram
Sample Date/Time 8-10-95 12:10:00 BPM
Acquire Start Date 8-14-395 4:02:04 M
Detector Name LABQ2

Elapsed Live Time
Elapsed Real Time

1800 seconds
1801 seconds

5 “f e — )
J/”J s Reviewed by:

Thkekrhkrh kXXX rrdhrt

Comments:
*****************************************************************t*******
Nuclide Activity 2S Error MDA
(pCi/gram)
U-238 Not Detected = -------_. 5.28
TE-234 Not Detected =  ------.._ 1.30
U-234 Not Detected =  -----... 2.13E+01
RA-226 1.83 7.76E-01 1.07
PE-214 E.17E-01 1.13E-01 9.83E-02
BI-214 6.10E-01 1.22E-01 9.34E-02
PB-210 Not DPetected =  ----._._ 1.44
TH-232 4 .24E-01 1.8%E-01 2.50E-01
RA-228 £.34E-01 2.73E-01 3.61E-01
AC-228 Not Detected = = ------... 3.43E-01
TH-228 6.49E-01 3.70E-01 8.50E-01
RA-224 Not Detected = ---..-.._. 1.81
PR-212 7.37E-01 2.06E-01 7.77E-02
BI-212 8.58E-01 4 .03E-0C1 5.24E-01
TL-208 6.09E-01 1.47E-01 1.35E-01
U-235 Not Detected = ---_-._... 3.96E-01
TH-231 Not Detected = = ----.... 9.22E-01
PA-231 Not Detected = = _.-..-.-._... 1.81
AC-227 Not Detected = .--.-___.._ 2.93
TH-227 Not Detected = = ---_-.__._ 6.18E-01
RA-223 Not Detected = --._..... 3.83E-01
RN-219 Not Detected = .- -_-.._._. 4.83E-01
PE-211 Not Detected = = -----_.. 1.03
TL-207 Not Detected = ---.._._.._ 2.41E+01
AM-241 Not Detected = ---_....._ 8.58E-01
DPU-23¢ Not Detected = = --_.-.._.. 4 .67E+02
ND-237 Not Detected = -.-___._. 5.8%E-01
PA-233 Not Detected = = -_..._.... 1.04E-01
TH-229 Not Detected = - _._..._. 4 .50E-01

7\,
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[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-1089
CD-115
CE-139
Ce-141
CE-144
CO-56
C0O-57
C0-58
CO-60
CR-51
CS-134
C8-137
CU-54
EU-152
EU-154
EU-155
FE-5¢&
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-36
MC-89
NA-22
NA-24
NB-G5
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-4¢
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-865
ZR-95

- Sample ID: 50066005

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Net
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Nct
Not
Not

Detected
Detected
Detected
Detected
Detected
Detecteaed
Detected
Detected
Detectead
Detected
Detected
Detected
Detected
Detected
Detectead
Detected
Detected
Detectead
Detected
Detectsd
Detectad
Detected
Detected
Detectead
Detectad
Detected
1.54E+01
Detect=ed
Detectead
Detectead
Detected
Detectad
Detect=d
Detected
Detectead
Detected
Detected
Detected
Detected
Detectad
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

25 Error
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*************************************************************************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program ([881 Labcratory) *
* 8-14-95 5:15:15 PM *

**********************************************************************r**

* *
51007 /507 //J fJ

* Analyzed by: J Reviewed by *

2 22 S SRS AR RS L SR *********************************

********************
S.WRIGHTSON (7585)
89-BHB-11-5-1
50066006

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample Type Selid

Sample Geometry 2SMAR

Sample Quantity 891.000 gram
Sample Date/Time 8-10-95 1:35:00 PM
Acguire Start Date 8-14-95 4:42:48 PM
Detector Name LABG2

Elapsed Live Time 1800 seconds

Elapsed Real Time : 1801 seconds

Comments:

***********************************t*************************************
Nuclide Activity 28 Error MDA

(pCi/gram)

U-238 Not Detected -------- 4 .41
TH-234 Not Detected @ @ -------- 1.00E+01
U-234 Not Dstected W W -------- 1.80E+01
RA-225 7.70E-01 4 .92E-01 7.39E-01
PR-214 3.97E-01 §.91E-02 8.08E-02
BI-214 4 .02E-01 8.97E-02 8.31E-02
PB-210 Net Detected @ -------.- 1.02
TH-232 3.84E-01 1.63E-01 2.14E-01
RA-228 3.19E-01 1.80E-01 Z2.56E-01
AC-228 Not Detected @  -------. 2.50E-01
TH-228 Not Detected =  ------.. 1.04
RA-224 Not Detected =  -------. 1.35
PR-212 3.88E-01 8.64E-02 7.63E-02
BI-212 4 ,.97E-C1 3.33E-01 4 _.89E-01
TL-208 4. 31E-01 1.20E-01 1.33E-01
U-235 Not Detected = .------_ 3.21E-01
TH-231 Not Detected = ----_-.-_ 7.45E-01
PA-231 Not Detected = =  -----.._ 1.44
AC-227 Not Detected = =  ----_-.. 2.28
TH-227 Not Detected = --__._.. 4.43E-01
RA-2213 Not Detected = -----..-.. 3.06E-01
RN-219 Not Detected = = ----.-... 3.73E-01
PR-211 Not Detected = ---_.... 7.59E-01
TL-207 Not Detected W ------._ 1.98E+01
AM-241 Not Detected = = ------._ 7.31E-01
PU-239 Not Detected  -----_.. 3.83E+02
NP-237 Not Detected = ----._.. 4.78E-01
BPA-233 Not Detected =  ----c-.- 7.56E-02
TH-229 Not Detected = = --cceo---- 3.71E-01




[Summary Report]

Nuclide

HG-203
T-131
IN-115m
IR-192
K-40
1.A-140
MN-54
MN-56
MC-89
NA-22
NA-24
NB-85
ND-147
NI-=7
]E-7
RU-103
RU-106
SB-122
SB-124
§B-125
SC-456
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-85

- Sample ID: 50066006

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Ncot
Not

Detacted
Detected
Detecteaed
Detected
Detected
Detected
Detectead
Detected
Detected
Detected
Detected
Detected
Deteacted
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.61E+01
Detected
Detected
Deteacted
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

285 Error
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratcry] *
* 8-14-85 5:55:51 PM *

*****************************************************************7*******

* *
-~ - \ - -

* Analyzed by: § /;/}) Reviewed by:’/j;LZ ;/9,/@; *

IR SR RSS2 RS RS ERAS RS EEESEE R LR EEE LS L RS LR R R B L B R BRI R PR R s Thkkrhkrrhkrrrdtrrrxdxr

S.WRIGHTSON (7585)
89-BHS-3-8-1
50066007

Customer
Customer Sample ID
Lab Sample ID

Sample Description : MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 780.000 gram
Sample Date/Time 8-10-85 2:08:00 BM
Acquire Start Date 8-14-95 5:22:01 PM
Detector Name LABO2

1800 seconds

Zlapsed Live Time
1801 s=conds

Zlapsed Real Time

- =~ .
~omments:
*************************tt**********************************************

Nuclide Activity 2S Error MDA
(pCi/gram)
U-238 Not Detected @ @ -------- 5.05
TE-234 Not Detected @ -+------- 1.15
U-234 Not Detected =  -------- 1.51E+01
RA-22% 1.30 8.51E-01 1.30
PE-214 5.30E-01 1.08E-01 8.23E-02
BI-214 4.17E-01 9.44E-02 8.63E-02
PE-210 Not Detected @  -------. 1.27
TH-232 6.34E-01 2.33E-01 2.93E-01
RA-228 5.83E-01 2.05E-01 2.31E-01
AC-228 Not Detected =  -------- 2.98E-01
TH-228 Not Detected =  -------. 1.14
RA-224 Not Detected @ = -------- 1.58
PE-212 5.897E-01 1.29E-01 6.51E-02
BI-212 4 _34E-01 3.00E-01 4 34E-01
TL-208 5.30E-01 1.32E-01 1.29E-01
U-238 Not Detected @ @~ -------- 3.57E-01
TE-231 Not Detected = -----_.. 8.39E-01
PA-231 Not Detected =  ---.---- 1.58
AC-227 Not Detected = = ~---_-___ 2.66
TH-227 Not Detected @~  -—----.._. 5.38E-01
RA-223 Not Detected @ ~ -=-----__ 3.38E-01
RN-218 Not Detected =  ----_-.. 4. 11E-01
PB-211 Not Detected =  ---.____ S.08E-01
TL-207 Not Detected - -__.__._ 2.06E+01
AM-241 Not Detected @ ----._-_ 7.71E-01
PU-2139 Not Detected = = ------_. 4 _23E+02
NP-237 Not Detected = =  ----_-_..- 5.65E-01
PA-233 Not Detected = ----c--.- 9.17E-02
TE-229 Not Detected @ ~  -------- 4 .02E-01




[Summary Report]

Nuclide

AG-11C0m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-13¢%
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS5-134
CS-137
CU-64
EU-152
EU-154
EU-15¢%
FE-58
GD-153
HG-203
I-131
IN-115m
IR-182
XK-40
LA-140
MN-54
MN-56
MO-59
NA-22
NA-24
NB-385
ND-147
NI-57
BE-7
RU-103
RU-106
§B-122
SB-124
SB-125
SC-48
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066007

Activity
{pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
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Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Nect
Not
Not
Not
Neot
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
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Detected
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Deteactad
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1.39E+01
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Detected
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Detected
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28 Error
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.31E+10
.14

.48E-0Q2
.73

.34E-01
.06E-C1
.09E-01
.70E-01
.64E-02
.78E-01
.69E-01
.80E-02
.20E-01
.55E-02
.82E-02
.47E-01
.17

.22E-02
.12E-01
.78E-02
.77E-01
.06E-02
.59E-01
.01E-01
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program {881 Laboratory] *
* 8-14-95 £:16:58 PM *
A AR R RS AL REl Rttt Rl AL Ll s s R iR Rl AR d Rl R R R DR R R B R R TR R R R I I R
* — *
) 7 - - . & /})
* Analyzed by:‘/:;)/7 J/ﬁr/;' Reviawed by: e 2y *
XXX TXXET XXX L % LA SRS A LSS ARl Rl iR LRl L R L R P R R R R R,

S.WRIGHTSON (7585)
LAB CONTROL SAMPLE ANALYSIS #CGl34

50066008

Customer
Customer Sample ID
Lab Sample ID

Sample Descripticn : MIXED GAMMA STANDARD

Sampls Type Liquid

Sample Geometry WMAR

Sampls Quantity 1.000 Each
Samplzs Date/Time 11-01-%0 12:00:00 =M
Acquire Start Date 8-14-95 6:02:51 PM
Detector Name LABO2

600 seconds

Elapsed Live Time
606 seconds

Elapsed Real Time

Commentcs:
*************************************************************************
Nuclide Activity 28 Error MDA
{(pCi/Each)

Z-238 Not Detected = -------- 2.13E+04
TH-234 Not Detected  -------- 4.77E+03
T-234 Not Detected @ -------.. 1.1%E+05
XA-226 Not Detected  «-------. 5.89E+023
°=-214 Not Detected  -------- 6.85E+02
=I-214 Not Detected @ ----.--- 6.48E+02
=2-210 Not Detected = -------.- 5.14E+03
TH-232 Not Detected =  -------- 2.05E+03
RA-228 Not Detected = -----... 2.77E+03
AC-228 Not Detected = = ------.. 1.70E+03
TH-228 Not Datected = -------- 3.76E+04
RA-224 Not Detected =  -c------ 5.46E+04
z2-212 Not Detected @ -------- 2.97E+03
=I-212 Not Detected = ------.- 2.70E+04
TL-208 Not Detected @ = -------.- 5.35E+03
U-235 Not Detected @ @~ @ ------.. 1.87E+03
TH-231 Not Detected = -----..._ 3.80E+03
2A-231 Not Detected @ = --=---.__ 9.25E+03
AC-227 Not Detected =  -----.-.__ 1.63E+04
TH-227 Not Detected = = ------.. 2.30E+03
xXA-223 Not Detected @ ------.. 1.00E+26
EN-219 Not Detected = ~  -~-----._ 2.88E+03
23-211 Not Detected = = -----_.. 8.46E+03
TL-207 Not Detected = -------.- 2.24E+05
AM-241 9.74E+04 1.74E+04 6.81E+03
PU-239 Not Detected = = ----__.. 2.15E+06
NDP-237 Not Betected =  ---_.._. 2.68E+03
-%-233 Not Detected =  -------- 6.12E+02
TH-229 Not Detected = =  ------.-- 2.08E+03




[Summary Report]
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- Sample ID: 50066008

Activity
(pCi/Each)
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********************************************************************1—****7

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program x
* Quality Assurance Report x

******************************************************************1’%’?7*‘l"x!

Report Date : 8-14-85 6:2€:17 PM

QR File : C:\GENIEPC\CAMFILES\LCS2.QAF

Analyst : FCD

Sample ID : 50066008

Sample Quantity : 1.00 Each

Sample Date : 11-01-%0 12:00:00 pPM

Measurement Date : B-14-895 6£:0Z:%1 PM

Zlapsed Live Time : 600 seconds

Zlapsed Real Time : 606 seconds

Parametexr Mean 1S Error New Value < LU : 8D : UD : =8 :

. d/@?"'d/

AM-241 Activity  9.169E-02 7.364E-03 9.744E-02 < : @ : >

CS-137 Activity 6.892E-02 4.620=-03 5.811E-02 <« : : : >

Z0-60 Activity 7.54%E-02 £.074=Z-03 7.55%E-02 < : : : >

Flags Key: LU = Boundary Test (Ab = Above . Be = Belcw )
SD = Sample Driven N-Sicma Tsst (In Investigate, Ac = Action)
UD = User Driven N-Sigma Test (In = Investigate, Ac = Action)
BS = Measurement Bias Tsst (In = Investigate, Ac = Action)

< . SIRNArE
Xeviewed by: ///;;)z J/C) //
rd




*********i'*1'*********************************************t************ttt

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 8-14-95 6:15:12 PM *

*******************************************************i’*********t*****tt

* /  fa *
hrd . 2/ /))

* Analyzed by: J/ZJ 2 Reviewed by://;;L/ *

Fhktkhkdkrkxrrrrtthtx *********************************** ***********t*******?

Customer WRIGHTSON/BISWELL (7585/SMO)
Customer Sample ID 025346-01 » _ _?_<
Lab Sample ID 50066501 67 5H8’ 3-5 I
Sample Description MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 15SMAR

Sample Quantity 821.000 gram

Sample Date/Time 8-10-95 1:18:00 PM

Acquire Start Date 8-14-35 5:40:39 PM

Detector Name LABO1

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
-ri-******************‘t*****i**********************************************
Nuclide Activity 28 Error MDA
(pCi/gram)

U-238 Not Detected =~ ---.--.-.. 1.76

TH-234 Not Detected  —  ----._._ §.29E-01
U-234 Not Detected = = ------.. 1.80E+01
RA-226 €.85E-01 €.24E-01 9.84E-01
PE-214 5.43E-01 1.14E-021 1.02E-01
BI-214 5.36E-01 1.07E-01 9.03E-02
FB-210 -- Not Detected = -coeo-._ 1.10

TE-232 5.23E-0Q1 26E-01 3.10E-01
RA-228 5.69E-01 2.16E-01 2.00E-01
AC-228 Not Detected  -c-oa..-_ 2.84E-01
TH-228 Not Detected = ----._.. 1.42

RA-224 6.18E-01 3.69E-01 6.24E-01
PB-212 6.67E-01 1.51E-01 5.51E-02
BI-212 4.67E-01 3.84E-01 5.91E-01
TL-208 5.54E-01 1.24E-01 1.06E-01
U-235 Not Detected =  ---.._._.._.. 3.29E-01
TH-231 Not Detected = = ---._..._ 6.48E-01
PA-231 Not Detected = = --c..._... 1.97

AC-227 Not Detected  --.-.__. 2.38

TH-227 Not Detected =  --_....._ 5.18E-01
RA-223 Not Detected = .---__._. 2.64E-01
RN-2219 Not Detected = ---._... 4 .20E-01
PB-211 Not Detected = = --...... 1.01

TL-207 Not Detected = --_._.._.. 2.00E+01
AM-241 Not Detected W .--.____. 2.27E-01
PU-239 Not Detected = --.._._._... 3.B1lE+02
NP-237 Not Detected = -.._.__. 4 18E-01
PA-233 Not Detected = --_...._. 8.71E-02
TH-229 Not Detected =  -...._._. 3.50E-01




[(Summary Report] - Sample ID: 50066501

Nuclide Activity 2S5 Error MDA
(pCi/gram)
AG-110m Not Detected  -------- 4 .54E-02
AR-41 Not Detected  -------- 2.06E+15
BA-133 Not Detected -------- 9.02E-02 ’:/
BA-140 Not Detected =-------- 1.92E-01 7 ,
CD-109 5 3B % s-23562 130 T diiet 5/5/5
CD-115 Not Detected @ =-------- 3.43E-01
CE-139 Not Detected =  -~-=---=- 4 .59E-02
CE-141 Not Detected ---=--=--- 8.26E-02
CE-144 Not Detected =  ----=---- 3.45E-01
CO-56 Not Detected @ -------- 5.50E-02
C0-57 Not Detected @ --=------ 4.21E-02
CO-58 Not Detected @  -------- 4,75E-02
CO-¢60 Not Detected @ ---=---- 5.32E-02
CR-51 Not Detected  -------- 3.82E-01
CS-134 Not Detected @ @ ---=----- 7.63E-02
CS-137 Not Detected -------- 5.13E-02
CU-64 Not Detected @ -=------- 2.64E+03
EU-152 Not Detected = «+-=----- 3.83E-01
EU-154 Not Detected = --=-=-=--- 2.53E-01
EU-155 Not Detected -------- 1.80E-01
FE-58 Not Detected @ -------- 1.11E-01
GD-153 Not Detected = ---=----- 1.47E-01
HG-203 Not Detected  -------- 4 .67E-02
I-131 Not Detected -------- 5.88E-02
IN-115m Not Detected  -------- 5.32E+05
IR-1582 Not Detected  -------- 4 ,49E-02
K-40 1.45E+01 2.14 4 28E-01
LA-140 Not Detected @ -------- 2.84E-01
MN-54 Not Detected  -------- 5.40E-02
MN-56 -— Not Detected -------- 2.98E+10
MO-89 Not Detected -~------- 1.08
NA-22 Not Detected  -------- 6.55E-02
NA-24 Not Detected @ -------- 5.46
NB-85 Not Detected @ -------- S.35E-01
ND-147 Not Detected @ -------- 3.94E-01
NI-57 Not Detected  -------- 4 .96E-01
BE-7 Not Detected @ ---c----- 3.58E-01
RU-103 Not Detected = -------- 4.24E-0Q2
RU-106 Not Detected @ --=------ 4 2%E-01
S$B-122 Not Detected @ -------- 1.79E-01
SB-124 Not Detected @ -------- 5.36E-02
SB-125 Not Detected @ @ -------- 1.23E-01
SC-4¢ Not Detected @ -------- 7.96E-02
SR-85 Not Detected @ -------- S.52E-02
TA-182 Not Detected = -------- 2.35E-01
TA-183 Not Detected @ -------- 3.42E-01
TE-132 Not Detected @ -------- ©.82E-02
TL-201 Not Detected  -------- 3.35E-01
v-48 Not Detected  -------- 6.4382-02
XE-133 Not Detected =  -------- 6.04E-01
Y-88 Not Detected @ -------- 4 .46E-02
ZN-65 Not Detected @ @ -------- 1.51E-01
ZR-85 Not Detected  -------- 9.03E-02




*************************t************************t**************t****rri

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* 8-14-95 8:09:58 PM *

*******************************************************************t***wt
*

* -
* Analyzed by: {yﬂ;"f{’ Reviewed by: 4 /fi/?’ *
Fhrhkkkxhkrhkhkkkddr ke fhtxw ******************i’***** AR A S A S £ R LR B R R T

Customer WRIGHTSON/BISWELL (7585/SMO)
Customer Sample ID 025347-01 37-3,.)93-5'9 -
Lab Sample ID 50066502

Sample Description : MARINELLI WATER SAMPLE

Sample Type Liquid

Sample Geometry 1WMAR

"Sample Quantity 500.000 mL

Sample Date/Time 8-10-95 2:23:00 PM
Acquire Start Date 8-14-95 6:27:22 PM
Detector Name LABO1

6000 seconds
6002 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
**********************t***********************t**************************
Nuclide Activity 2S Error MDA
(pCi/mL)

U-238 Not Detected =  --.-_.... 5.73E-01
TH-234 Not Detected = --..._._.. 2.69E-01
U-234 Not Detected = .---_-..._ 6.64

RA-226 Not Detected =  -.----... 4. 24E-01
PB-214 Not Detected =  -.-._.... 4.46E-02
BI-214 Not Detected = = ---.._.... 4 ,92E-02
PB-210 __ Not Detected = = ----.__._ 4.93E-01
TH-232 Not Detected = = ----._.. 1.27E-01
RA-228 Not Detected = = ---.-.__._ 1.20E-01
AC-228 Not Detected = ~  ---._.._. 7.37E-Q02
TH-228 Not Detected = ~ -..._._. 4 34E-01
RA-224 Not Detected = = ----._.. 3.84E-01
PB-212 Not Detected = = ---_._._.._ 3.42E-02
BI-212 Not Detected = -.__._._. 2.8%E-01
TL-208 Not Detected = .--.._.... 6.04E-Q2
U-235 Not Detected = ~  ----.... 1.39E-01
TH-231 Not Detected = = -.-..._.._. 1.88E-01
PA-231 Not Detected =  ---...._. 6.01E-01
AC-227 Not Detected = -I._.._.. 1.04

TH-227 Not Detected = --..._..._._ 1.32E-01
RA-223 Not Detected — — -.._.._. 7.72E-02
RN-219 Not Detected =  -..__.__. 1.51E-01
PB-211 Not Detected = .-.._._._._. 3.78E-01
TL-207 Not Detected = -.-.._..._.. 8.51

AM-241 Not Detected = .-...._._._. 7.64E-Q2
PU-239 Not Detected =  ....___. 1.48E+02
NPF-237 Not Detected =  --._.._. 1.22E-01
PA-233 Not Detected  -....._. 3.94E-02
TH-229 Not Detected = ..._..._.. 1.30E-01




[Summary Report]

Nuclide

- Sample ID: 50066502

Activity
(pCi/mL)
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************t**************************t**************************t******

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratery) *
* 8-14-35 9:58:28 PM *

**********************************************t**********************i**t

x* y )i/éjz' *
* Analyzed by: f/J//ff’ Reviewed by: 4 *
Thkrrrxhkkkkrrrhhorti % %k Xk *******t*********if*****t** ******************t**

Customer : WRIGHTSON/BISWELL (7585/SMO)
Customer Sample ID %: (025348-01
Lab Sample ID : 50066503

Sample Description MARINELLI WATER SAMPLE

Sample Type Liquid

Sample Geometry 1WMAR

‘Sample Quantity 500.000 mL

Sample Date/Time 8-10-95 2:25:00 PM
Acquire Start Date 8-14-85 8:15:29 PM
Detector Name LABO1L

6000 seconds
6002 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
***************************************t***t**************t**************
Nuclide Activity 25 Error MDA
{(pCi/mL)

U-238 Not Detected = _.__.... 5.84E-01
TH-234 Not Detected --_.._._._ 2.71E-01
U-234 Not Detected =  ---____. €.64

RA-226 Not Detected  ----._._. 4 28E-01
PB-214 Not Detected =  ----.... 4.45E-02
BI-214 Not Detected =  --..-_.__. 4.96E-02
PB-210 Not Detected = -..._._._ 5.60E-01
TH-232 Not Detected = ~ ---_.__. 1.26E-01
RA-228 Not Detected = --_.._.. 1.21E-01
AC-228 Not Detected = -.-_.._.. 7.73E-02
TH-228 Not Detected = ---..__. 4.66E-01
RA-224 Not Detected =  --..___. 4.,13E-01
PB-212 Net Detected @ —  --._._.. 3.47E-02
BI-212 Not Detected =  --_..._.. 2.86E-01
TL-208 Not Detected = -...._.. 5.86E-02
U-235 Not Detected — -_.__._.. 1.42E-01
TH-231 Not Detected — ...___.. 1.78E-0Q01
PA-231 Not Detected -...._.. 6.45E-01
AC-227 Not Detected = = -...._..._ 1.03

TH-227 Not Detected  -.__._._. 1.38E-01
RA-223 Not Detected — --_._.._.... 7.34E-02
RN-21¢ Not Detected . _._._..__. 1.57E-01
PB-211 Not Detected = -..._.__. 3.85E-Q1
TL-207 Not Detected = .._._____ 8§.20

AM-241 Not Detected  ...._._... 7.71E-0Q2
PU-239 Not Detected = .-._...._._. 1.46E+02
NP-237 Not Detected ._....___ 1.16E-01
PA-233 Not Detected =  .__.____. 3.85E-02
TH-229 Not Detected = ...__..._. 1.21E-0Q1




(Summary Report]

Nuclide

IN-115m
IR-192
X-40
LA-140
MN-54
MN-56
MO-9S
NAR-22
NA-24
NB-85
ND-147
NI-57
BE-7
RU-103
RU-106
§B-122
SB-124
S$B-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066503

Activity
(pCi/mL)
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*****************************************************t‘t******t****t*****t

* Sandia Naticnal Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratcry] *
* 8-15-95 7:36:03 AM *

******************************************************************ttr*ttt

* . *
* Analyzed by: 9701/ £/~ Reviewed be’:;ZL -‘/?f7/}/ *
LR AR B R R R R Thkk Tk rdd *********************** ************t****t**
Customer : WRIGHTSON/BISWELL (7585/SMO)

Customer Sample ID LAE CONTROL SAMPLE ANALYSIS ®(CG134

Lab Sample ID 50066504

Sample Description MIXED GAMMA STANDARD

Sample Type Liquid

.Sample Geometry WMAR

Sample Quantity 1.000 Each

Sample Date/Time 11-01-90 12:00:00 pM

Acquire Start Date 8-15-95 7:22:04 AM

Detector Name LABO1

600 seconds
608 seconds

Elapsed Live Time
Elapsed Real Time

Commancs:
t*****i*****************r*********************************t***t****rr*t**
Nuclide Activity 25 Error MDA
(pCi/Each)

U-238 Not Detected =  --.._._._ 2.07E+0¢
TE-234 Not Detected = -...._.. 3.90E+03
U-234 Not Detected  -..._... 1.115+05
RA-226 Not Detected =  -.-...._. 5.94E+03
PE-214 Not Detected -.._.._. 6.982+02
=7-214 Not Detected = -..._.._.... 6.01E+02
P3-210 .- Now Detected  -wno.... 4_68E+03
TH-232 Not Detected = .-._._.._. 1.58E+03
RA-228 Not Detected = .-...._._. 2.69E+03
AC-228 Not Detected = .-.._.__. 1.71E+03
TH-228 Not Detected — -....._. 3.73E+04
RA-224 Not Detected W  ...._..._. 5.28E+04a
PR-212 Not Detected  -...._.. 2.88E+03
3I-212 Not Detected — ....._.._._. 2.61E+04
TL-208 Not Detected  ....___. 5.37E+03
U-235 Not Detected — .._.._... 1.63E+03
TH-231 Not Detected  ...._... 2.62E+03
Pa-231 Not Detected = .._..... 9.17E+03
AC-227 Not Detected ......_. 1.47E+04
TH-227 Not Detected — ...__._. 2.31E+Q2
RA-223 Not Detectad —  __._..... 1.00E+26
*N-219 Not Destectsad __...._. 2.78E+013
?3-211 Not Detected  ....__.. 8.52E+03
TL-207 Not Detscted  .....___. 2.14E+0S
AM-241 8.93E+04 1.42E+04 2.07E+03
2U-239 Not Detscted .. .7 ... 1.80E+0s6
NP-237 Not Detectad ._.____. 1.76E+03
PA-233 Not Detected = ......._. 6.06E+02
THE-229 Not Datected ... _ ... 1.51E+03




[Summary Report]

Nuclide

- Sample ID:

Activity
(pCi/Each)
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2S5 Error
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.06E+(02
.00E+26
.43E+03
.27E+03
.68E+03
.83E+14
L11E+04
L13E+13
.00E+26
.00E+26
.85E+09
.71E+03
.00E+28
.90E+04
.00E+28
.00E+26
.086E+02
.00E+26
.00E+26
.00E+28
.00E+25
L42E+13
.58E+15
.83E+04
.00E+26
LEZ2E4+11
.55E+03
.70E+08
.65E+10
.S1E+Q7
.00E+2Z25
.J0E+Z25
.00E+25%
.00E+25%5
.00E+25
L59E+(Q7
.36E+05
.67E+10




****************************t*t****************f**********ti"l’*****rttrt**r

* Sandia National Laberatories
* Radiation Protection Sample Diagnostics Program
*

Quality Assurance Report

-

k4

x

************************t*****t*t***i’**t****t****tttt********‘k*****tttr**t

Report Date

QA File

Analyst

Sample ID

Sample Quantity
Sample Date
Measurement Date
Elapsed Live Time
Elapsed Real Time

Parameter

AM-241 Activity
CS-137 Activity

20-60 Activicy

: 8-15-95 7:41:23 AM
: C:\GENIEPC\CAMFILES\LCS1.QAF
FCD
: 50066504
: 1.00 Each
: 11-01-90 12:00:00 PM
8-15-95 7:22:04 AM
600 seconds
608 seconds

Mean 1S Error New Value < LU : 8D
B.652E-Q02 S.462E-03 B.334E-02 <«
6.915E-02 6.562E-C3 6.86558-02 <«
7.763E-Q2 7.742E-03 7.4542-02 <«

= Boundary Test (AZ = Abovs , Z&
Sample Driven N-Sigma Test (= = -nvastigate, Ac
User Driven N-Sigmz Tast (7= - investigats, Ac
Measurement Bias Tas: {In = Investigats, Ac

Reviewed by: /)'\/ J//)_/ff
- .

7

\’

<,

B )
(S 1]
e

00

1 e
000 %
L3

[ B SR ]

o |




************************************************t*********************t*i—

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-13-95 9:49:50 AM *

:********'l-**********‘l’*******************************************‘k***t**

3’//,’ 95

" *
. : g Il—/f - *
* Analyzed by: Reviewed by:

Thkkkhkhkrkhkrrrrhrdtii LES & 5 X X2 R *t********************* ********************

Customer : S.WRIGHTSON (7585)
Customer Sample ID : 89-BH6-0-S-1 ' 4
Lab Sample ID : 50066001

Sample Description MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 586.000 gram
Sample Date/Time 8-10-95 10:51:00 aM
Acquire Start Date 8-13-95 9:15:48 AM
Detector Name LABO2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
**t******t********************i*******t*********************************i

Nuclide Activity 2S Error MDA
(pCi/gram)
U-238 Not Detected @ —  ---..__._ 5.33
TH-234 Not Detected = = ---_.__._ 1.22
U-234 Not Detected = --.____._ 2.17E+01
RA-22¢6 7.04E-01 7.23E-01 1.158
PB-214 3.858E-01 1.03E-01 1.07E-01
BI-214 3.84E-01 1.02E-01 1.04E-01
PB-210 Not Detected = ---__.__ 1.28
TH-232 3.10E-01 1.90E-021 2.74E-01
RA-228 3.37E-01 2.07E-01 2.92E-01
AC-228 Not Detected =  .--..____ 3.37E-01
TH-228 Not Detected =  -.-__._.. 1.20
RA-224 Not Detected @ —  --.-_._.._. 1.62
PB-212 5.73E-01 1.31E-01 1.21E-01
BI-212 3.75E-01 3.59E-01 5.54E-01
TL-208 3.39E-01 1.20E-01 1.43E-01
U-235 Not Detected = .-___._.. 3.894E-01
TH-231 Not Detected = = .-._.____. 9.66E-01
PA-231 Not Detected  .-...__. 1.66
AC-227 Not Detected -  .-_.____. 2.93
TH-227 Not Detected -..___._. 5.76E-01
RA-223 Not Detected ....._._. 3.68E-01
RN-21¢ Not Detected —  .._._.__. 4.17E-021
PB-211 Not Detected = ...._... 1.13
TL-207 Not Detected  .__._._.. 2.32E+01
AM-241 Not Detected = .___._.__._ 8.92E-01
PU-239 Not Detected = ~ ...._.__.._ 4 .50E+02
NP-237 Not Detected =  -.___.__. 6.19E-01
PA-2133 Not Detected — .-._._._._._ 9.73E-02
TH-229 Not Detected = .-_._._.__. 4 .43E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-108%
CD-115
CE-1389
CE-141
CE-144
C0O-56
C0-57
C0-58
CO-60
CR-51
CS-134
CS-137
CU-¢64
EU-152
EU-154
EU-155%
FE-5¢
GD-153
HG-202
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-¢9
NaA-22
NA-24
NB-85
ND-147
NI-&57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066001

Act;vity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Nct

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
2.92E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.14E+Q1
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error

PR ABUOOUVORNAIKHORPOMBWWERHJDWEREANUWIUIOGWwBERNDNDRUOWo RO WO O,

.66E-02
.63E+02
.78E-01
.85E-01
.23E-01
.23E-01
.78E-01
.94E-02
.28E-02
.71E+03
.66E-02
.20E-01
.07E-01
.37E-02
.20E+07
.5S8E-01
.02E-02
.46

.59E-01
.87E-C1
.02E-01
.389E-01
.23E-02
.44E-01
.45E-01
.10E-02
.35E-01
.73E-02
.85E-02
.19E-01
.15

L22E-02
.39E-01
.46E-02
.09E-01
.83E-02
.48E-01
.01E-01




*******************************************************************tt****

* Sandia National Laboratories *
- Radiation Protection Sample Diagnostics Program (881 Laboratory] *
8-14-95 2:37:24 PM *

*****************************************************************t****t

* . *
— . - ]

* Analyzed by: 5//fj/” Reviewed by: /:;LV' iyc’ /r *

LA S SRS L EE S TR LR T EY *****************************t**** *******************

S.WRIGHTSON (7585)
89-BH6-8-5-1 _e

Customer
Customer Sample ID

Lab Sample ID : "T00667

Sample Description MARINELLI SOIL SAMPLE
Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 883.000 gram
Sample Date/Time 8-10-85 11:00:00 AaM
Acquire Start Date B-14-95 2:04:22 PM
Detector Name LABQ2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
**********************t******************************************t*******

Nuclide Activity 2S Error MDA
{pCi/gram)

U-238 Not Detected = = --.__.._._ 4.5¢

TH-234 Not Detected =  --..-..__._ 1.03

U-234 Not Detected =  ---_-_._. 1.81E+01
RA-226 Not Detected = ----.__._ i.00

PB-214 5.09E-01 1.12E-01 1.05E-01
BI-214 4_28E-01 §.74E-02 6.63E-02
PB-210 .. Not Detected = ...._._.° 8.35E-01
TH-232 4 S3E-(01 1.77E-01 2.15E-01
RA-228 4.43E-01 1.8%E-01 2.43E-01
AC-228 4_37E-01 1.30E-01 1.32E-01
TH-228 Not Detected = --.._.__ 1.10

RA-224 Not Detected — --.__._. 1.36

PB-212 5.26E-01 1.40E-01 5.98E-02
BI-212 5.05E-01 3.60E-01 5.3%E-01
TL-208 4.72E-01 1.18E-01 1.18E-01
U-235 Not Detected -._._____ 3.23E-01
TH-231 Not Detected =  -._.__.._ 7.85E-01
PA-231 Not Detected = -.o.____. 1.52

AC-227 Not Detected =  -._._._._._. 2.42

TH-227 Not Detected = ..._.____. 4 . 65E-Q01
RA-223 Not Detected — ...._.___. 3.18E-01
RN-219 Not Detected = _.._.___._ 3.79E-01
PB-211 Not Detected =  .-.___._._. 8.36E-01
TL-207 Not Detected  ._.____._ 1.80E+01
AM-241 Not Detected  .-_._._.__. 7.63E-01
PU-239 Not Detected ~ ..__.__. 3.97E+02
NE-237 Not Detected — .-..____._ 5.00E-01
PR-233 Not Detected = .._._____._ 7.97E-02
TH-229 Not Detected = .._.__.._. 3.77E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-5¢
CO-57
Co-58
CO-60
CR-51
CS5-134
C8-137
CU-64
EU-152
EU-154
EU-155
FE-E59
GD-153
HG-203
I-131
IN-115m
IR-152
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Ncot
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.65E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066002

28 Error

OHWOASUMOHENUIR BERBBWERWBRRAROAHRFEANDa R RO RARRERENDWNEOWO R BRNWORWHEEGHR

.S96E+10
.10

.62E-02
.94

.66E-01
.37E-01
.62E-01
.57E-01
.18E-02
.08E-01
.56E-01
.61E-02
.11E-01
.82E-02
.16E-02
.27E-01
.16

.85E-02
.82E-01
.07E-02
.55E-01
.69E-02
.43E-01
.59E-Q2




********t**********************************t**t*t************************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory) *
8-14-95 3:16:12 PM *

l******************************************t***************************

*x* *
* Analyzed by: Z f/ﬁ’ 51 Reviewed by: {/&f’ 57 *
Thdkdhkhkrkrrrdhhkdrdd Thkhkhkdkdkdrkt ************************ ek xtxrx Thkthddkddhrd*

Customer : S.WRIGHTSON (7585)
Customer Sample ID : 89-BH7-3-S-1 #

Lab Sample ID : 50066003

Sample Description : MARINELLI SOIL SAMPLE
Sample Type : Solid

Sample Geometry : 2SMAR

Sample Quantity : 797.000 gram
Sample Date/Time : 8-10-95 11:29:00 AM
Acquire Start Date : 8-14-95 2:43:13 PM
Detector Name : LABQ2

Elapsed Live Time : 1800 seconds
Elapsed Real Time 1801 seconds
Comments:

************t***************t***************i****************************

Nuclide Activity 2S Error MDA
(pCi/gram)

U-238 Not Detected = = --___.._.. 5.41

TH-234 Not Detected = =  -.-.--..._ 1.17

U-234 Not Detected = = ----__-_. 1.95E+01
RA-226 Not Detected =  ----._.. 1.13

PB-214 5.64E-Q1 1.17E-Q1 S.65E-02
BI-214 5.07E-01 1.06E-01 9.02E-02
PB-210 . Not Detected = = ----._.. 1.43

TH-232 5.08E-01 1.88E-01 2.31E-01
RA-228 5.37E-01 2.11E-01 2.60E-01
AC-228 Not Detected = ---__-___ 3.24E-01
TH-228 5.13E-01 3.29E-01 8.21E-01
RA-224 Not Detected = = --.-__._.. 1.55

PR-212 5.45E-01 1.21E-01 1.12E-01
BI-212 B.62E-Q1 3.91E-01 5.09E-01
TL-208 6.25E-01 1.50E-01 1.46E-01
U-235 Not Detected =  ---__._._._ 3.66E-01
TH-231 Not Detected = ---_._._. 8.84E-01
PA-231 Not Detected = .--._._._._. 1.63

AC-227 Not Detected = .- _.__.. 2.65

TH-227 Not Detected = --_._.__._ 5.58E-01
RA-223 Not Detected = -_.._._. 3.63E-01
RN-219 Not Detect=d ... ___._._. 4.17E-01
PB-211 Not Detected — —  .____.__._ 9.75E-01
TL-207 Not Detected = -...___. 2.17E+01
AM-241 Not Detected =  ---_._._. 8.27E-01
PU-239 Not Detected  .-_..___._ 4 ,48E+02
NP-237 Not Detected = .-..____. 5.62E-01
PA-233 Not Detected = --.._.... 9.35E-02
TH-229 Not Detected = = --.._.__. 4 _36E-01




(Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-138
CE-141
CE-144
CC-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-98
NA-22
NA-24
NB-55
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066003

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
.Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.55E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

‘Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error

4 . 82E-02
1.40E+15
9.27E-02
1.96E-01
1.92

3.50E-01
4.56E-02
8.76E-02
4 .00E-0Q01
4 .89E-Q2
4 75E-02
5.38E-02
5.83E-0Q2
3.99E-01
7.61E-02
5.52E-02
2.74E+03
3.59E-01
2.76E-01
2.18E-01
1.22E-01
1.70E-01
4.82E-02
5.90E-02
4 62E+05
4 .64E-02
4.9BE-01
3.35E-01
5.66E-02
1.98E+10
1.11

6.86E-02
5.10

5.60E-01
3.94E-01
5.06E-01
3.94E-01
4 .60E-Q2
4.41E-01
1.73E-01
4 75E-02
1.19E-01
8.60E-02
5.99E-02
2.52E-01
1.26

S.88E-02
6.57E-0Q01
6.04E-02
7.3%E-01
4 43E-02
1.66E-01
9.32E-02




*******'tt*************************i‘***************************t**********

* Sandia National Laboratories *
* Radiation Protecticn Sample Diagnostics Program (881 Laboratory] *
i 8-14-95 3:56:08 PM *

***************************************************t*******t**i‘*******

, _ *
P _ .

* Analyzed by: z J/Cf’ 7 Reviewed by: J/ZJ//f' *

Thkhkrxhkhkrkhkthkdrhthiti Thkdkhkdthkhhkh *********************f*

A AT E XA A * kT AT T I T,
S.WRIGHTSON (7585)
89-BH7-11-5-1 »
50066004

Customer
Customer Sample ID
Lab Sample ID

Sample Description : MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 757.000 gram
Sample Date/Time 8-10-95 11:42:00 AM
Acquire Start Date 8-14-95 3:21:37 PM
Detector Name LABQ2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
**************************************************it*********************

Nuclide Activity 28 Error MDA
(pCi/gram)

U-238 Not Detected @~ —  -----._._ 5.30

TH-234 Not Detected = =  -----._-._.. 1.12

U-234 Not Detected = = ---._--._. 1.98E+01
RA-226 1.35 S.88E-01 1.53

PR-214 5.67E-01 1.21E-01 1.06E-01
BI-214 4.29E-01 9.26E-02 7.50E-02
PB-210 Not Detected W = ------.. 1.18

TH-232 4.08E-01 1.84E-01 2.46E-01
RA-228 4 _35E-01 1.86E-01 2.32E-01
AC-228 Not Detected = = -.<---_..-. 3.13E-01
TH-228 5.97E-01 3.29E-01 6.24E-01
RA-224 Not Detected = ~ ---_.._.._ 1.48

PR-212 5.49E-01 1.54E-01 7.03E-02
BI-212 5.35E-01 3.69E-01 5.43E-01
TL-208 4.67E-01 1.21E-01 1.17E-01
U-235 Not Detected = = --.-.-_-_.. 3.61E-01
TH-231 Not Detected @ = -----._.. 8.78E-01
PA-231 Not Detected = = -.--__._.. 1.64

AC-227 Not Detected = --_._-.._. 2.60

TH-227 Not Detected = = ---._.... 5.26E-01
RA-223 Not Detected = -.-.___._ 3.48BE-01
RN-219 Not Detected = = ---_.._. 4.31E-Q1
PB-211 Not Detected @ = ---_-._.. S.53E-01
TL-207 Not Detected = = --.__..._. 2.10E+01
AM-2471 Not Detected = = ----_... 8.87E-01
PU-239 Not Detected = -.---._.. 4 _20E+02
NP-237 Not Detected = = .----___. 5.56E-01
PA-233 Not Detected = --_.._...._ 9.39E-02
TH-229 Not Detected = .--_.._.._._ 4 .10E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
CO-58
CO-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-4¢
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.56E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066004

25 Error

6-100

WA -JONWORENUTOR B A BWNE U NDUOURDE S RN ERERNONDBNODO WA NS WD W NWRN S

.47E-02
.51E+03
.14E-01
.58E-01
.22E-01
.29E-01
.60E-01
.81E-02
.69E-02
.85E+05
.5BE-02
.40E-01
.88E-01
.67E-02
.67E+10
.00

.87E-02
.31

.31E-01
.13E-01
.41E-01
.79E-01
L72E-02
.57E-01
.88E-01
.81E-02Z2
.17E-01
.54E-02
.86E-02
.55E-01
.35

.76E-02
L45E-01
.51E-02
.10E-01
.43E-02
.64E-01
.19E-02




***************************************t****************************t*t**

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-14-35 4:36:29 PM *

(***************************t**************************t***************

S/ti /s .y//f/ff’ *

*
* Analyzed by: Reviewed by:
ThhehkkhkkhktrhrhkrrFrr ko e hrd LA R AR RS S 4 R EEETEEERTEEE Y LA A A AR L LR R R R R EER TS

S.WRIGHTSON (7585)
88-BH10-3-8-1
50066005

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 699.000 gram
Sample Date/Time 8-10-95 12:10:00 PM
Acquire Start Date 8-14-95 4:02:04 PM
Detector Name LABQ2

1800 secaonds
1801 seconds

Elapsed Live Time
Elapsed Real Time

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

Nuclide Activity 28 Error MDA
{pCi/gram)
U-238 Not Detected = ----.___.. 5.28
TH-234 Not Detected = = -------- 1.30
U-234 Not Detected = ---.-_-_._ 2.13E+01
RA-226 1.83 7.76E-01 1.07
PE-214 5.17E-01 1.13E-01 S.83E-02
BI-214 6.10E-01 1.22E-01 9.34E-02
PB-210 Not Detected =  ----_--_- 1.44
TH-232 4 . 24E-01 1.89E-01 2.50E-01
RA-228 6.34E-01 2.73E-01 3.61E-01
AC-228 Not Detected = =  ----.-.-__ 3.43E-01
TH-228 6.49E-01 3.70E-01 8.50E-01
RA-224 Not Detected = = --.-_-.._. 1.81
PB-212 7.37E-01 2.06E-01 7.77E-02
BI-212 8.5%E-01 4.03E-01 5.24E-01
TL-208 6.08E-01 1.47E-01 1.35E-01
U-235 Not Detected = = ------.._ 3.96E-01
TH-231 Not Detected =  ---._... 9.22E-01
PA-231 Not Detected = = --o-___. 1.81
AC-227 Not Detected = --__.... 2.93
TH-227 Not Detected =  -----_.._ 6.18E-01
RA-223 Not Detected = -_..-.__. 3.83E-01
RN-218 Not Detected = = ----..... 4 B3E-Q1
PB-211 Not Detected = = ---._._.__. 1.03
TL-207 Not Detected = = ---._._.. 2.41E+01
AM-241 Not Detected =  ---_--._. 8.58E-01
PU-239 Not Detected =  --__.__._ 4. .67E+02
Np-237 Not Detected @ = ----.... 5.99E-021
PA-233 Not Detected = = --._-.._._ 1.04E-01
TH-229 Not Detected = = ----o-... 4.50E-01
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[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-138
CE-141
CE-144
Co-56
CO-57
CO-58
CC-60
CR-51
CS-134
Cs5-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-152
K-40
LA-140
MN-54
MN-56
MO-29
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
5C-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
(pCi/gram)

Not
Not
Nect
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.54E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066005

2S Error

6-102

5.50E-02
1.98E+15
1.00E-01
2.14E-01
2.10

3,95E-01
5.12E-02
9.99E-02
4 _08E-01
6.47E-02
5.15E-02
5.79E-02
S.31E-02
4 ,.34E-01
8.81E-02
6.20E-02
2.81E+03
4 . 47E-01
3.20E-01
2.37E-01
1.2€6E-01
1.88E-01
5.29E-02
6.82E-02
5.70E+05
4 .97E-02
4 .86E-01
3.86E-01
6.14E-02
3.08E+10
1.30

7.08E-02
5.69

6.19E-01
4 ,09E-01
S.80E-01
4 .28E-01
5.37E-02
4,73E-01
2.00E-01
5.85E-02
1.38E-01
8.98E-02
6.53E-02
2.63E-01
1.31

1.05E-01
7.19E-Q1
7.01E-02
8.01E-01
5.52E-02
1.70E-01
1.06E-01




*t*i*****t*************t*******t******************************’t**********

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
y 8-14-95 5:55:51 PM x

****************************t************************************t****
*

n

- -~ , — -
* Analyzed by: g fl//f) Reviewed by: &/”/G’ *
LA SRR SR SRS R DR TR LR R IR N *****************t********** Thkkrrkkhkdrrhrhhbrdrwotr

Customer S.WRIGHTSON (7585)
Customer Sample ID 89-BH9-3-S-1 »
Lab Sample ID 50066007

Sample Descripticn MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 25MAR

Sample Quantity 780.000 gram
Sample Date/Time 8-10-95 2:08:00 PM
Acquire Start Date 8-14-95 5:22:01 PM
Detector Name LABQ2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
t**********************t********i—****************************************

Nuclide Activity 2S Error MDA
(pCi/gram)
U-238 Not Detected = =  ----.__. 5.05
TH-2234 Not Detected = =  ------._ 1.15
U-234 Not Detected = ~  -----._. 1.91E+01
RA-226 1.30 8.51E-01 1.30
PB-214 5.30E-01 1.08E-01 §.23E-02
BI-214 4.17E-01 9.44E-02 8.63E-02
PB-210 Not Detected = = ----._._._ 1.27
TH-232 6.34E-01 2.33E-01 Z2.93E-01
RA-228 5.83E-01 2.05E-01 2.31E-01
AC-228 Not Detected = = -.-o---._. Z2.98BE-01
TH-228 Not Detected =  ---_-.__._ 1.14
RA-224 Not Detected = = -----._. 1.58
PB-212 5.97E-01 1.29E-01 6.51E-02
BI-212 4.34E-01 3.00E-01 4 .34E-01
TL-208 5.30E-01 1.32E-01 1.29E-01
U-235 Not Detected = = -----._._ 3.57E-01
TH-231 Not Detected = = ---..... 8.39E-01
PA-231 Not Detected = = --_.._.._ 1.58
AC-227 Not Detected = ----_-_._. 2.66
TH-227 Not Detected ----._._._. 5.38E-01
RA-223 Not Detected = = ----_._. 3.38E-01
RN-219 Not Detected = = --_._.._.__. 4.11E-01
PB-211 Not Detected = = --_._._._ ¢.08E-01
TL-207 Not Detected = = ---.-._.._._ 2.06E+01
AM-241 Not Detected =  ---____._ 7.71E-01
PU-239 Not Detected = = ---_-._.._ 4 . 23E+02
NP-237 Not Detected = = --.-_.__. 5.68E-01
PA-233 Not Detected = = ---.-.__._._ S.17E-02
TH-229 Not Detected = = -..-..-._..... 4.02E-01

6-103




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-182
K-40
LA-140
MN-54
MN-56
MO-95
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066007

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Ncot
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.39E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error

6-104
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i'******i’**********************************************t***i*************t

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-14-95 6£:16:58 PM *

********************************************t****************t*t*t****

: i
- . |

* Analyzed by:’/j;>4p J/Cf'?: Reviewed by: ‘/ *

ThkkhkthkrTR Tk tddhr ********************************* LA R S SR S S R R I R R,

S .WRIGHTSON (7585)
LAB CONTROL SAMPLE ANALYSIS #CG134
50066008

Customer
Customer Sample ID
Lab Sample ID

Sample Description : MIXED GAMMA STANDARD

Sample Type Liquid

Sample Geometry WMAR

Sample Quantity 1.000 Each
Sample Date/Time 11-01-90 12:00:00 BPM
Acquire Start Date 8§-14-95 6€:02:51 PM
Detector Name LABOQO2

600 seconds
€06 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
********************************************************t****************

Nuclide Activity 28 Error MDA
(pCi/Each)

U-238 Not Detected = --..__... 2.13E+04
TH-234 Not Detected = ----.... 4.77E+03
U-234 Not Detected = = -----.__ 1.19E+05
RA-226 Not Detected @  -----.__. 5.89E+03
PB-214 Not Detected =  ---..-._.. 6.85E+(02
BI-214 Not Detected = = ---...-._. 6.49E+02
PE-210 Not Detected = = ---._-._.. 5.14E+03
TH-232 Not Detected = ---_.... 2.05E+03
RA-228 Not Detected = = ------... 2.77E+023
AC-228 Not Detected = ---..._._ 1.70E+0C3
TH-228 Not Detected = ----.... 3.76E+04
RA-224 Not Detected @ = --.-._-._... 5.46E+04
PB-212 Not Detected = = ----_-._. 2.97E+03
BI-212 Not Detected = =  ----.__._ 2.70E+04
TL-208 Not Detected = ----_._.. 5.35E+03
U-235 Not Detected = - .--__._.. 1.87E+Q03
TH-231 Not Detected = ----__.. 3.80E+03
PA-231 Not Detected = .---._.__._ 9.25E+03
AC-227 Not Detected  — ----.__. 1.63E+04
TH-227 Not Detected = = ----...._ 2.30E+03
RA-223 Not Detected = = ----_.._. 1.00E+26
RN-219 Not Detected = -.-_._..._. 2.88E+03
PE-211 Not Detected =  .-_--_.... 8.46E+03
TL-207 Not Detected = .- _-..__. 2.24E+05
AM-241 S.74E+04 1.74E+04 6.81E+03
PU-23% Not Detected = -..._._. 2.15E+06
NP-237 Not Detected = --.__.._. 2.69E+03
PA-233 Not Detected = = ----.... 6.12E+02
TH-229 Not Detected = = --__.... 2.05E+03

6-105




(Summary Report]

Nuclide

IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MCO-5¢2
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SK-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-€5
ZR-95

- Sample ID:

Activity
(pCi/Each)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
3.25E+05
Detected
Detected
Detected
Detected
Detected
Detected
Detected
7.54E+04
Detected
Detected
6.81E+04
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066008

28 Error

6-106
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tiii****i‘i'f‘l"l’**‘***t********tti’**i’*‘l“l‘i"l’*i‘i‘*i*i******tt‘t***??"*f"l‘******rl‘ti'!r

* Sandia National Laboratories *
* Radiaticn Protection Sample Diagnostics Program *
Quality Assurance Report *

.’**********i********‘****t*********t***ft**************************tt****

Report Date : 8-14-8%5 6£:26:17 PM

QA File : C:\GENIEPC\CAMFILES\LCS2.QAF

Analyst : FCD

Sample ID : 50066008

Sample Quantity : 1.00 Each

Sample Date : 11-01-90 12:00:00 PM

Measurement Dake : 8-14-95 6:02:51 PM

Elapsed Live Time : 600 seconds

Elapsed Real Time : 606 seconds

Parameter Mean 18 Error New Value < LG : 8D : UD : BE >
dﬁ!j}‘édﬂé

AM-241 Activity 8.169E-02 7.364E-03 2 .744E-02 <« n, >

CS-137 Activity 6.892E-02 4,.620E-03 €.811E-02 <« : : : >

C0-60 Activity 7.549E-02 5.074E-C3 7.558E-02 <« : : : >

Fiags Key: LU = Boundary Test (Ab = Above , 2= = Below
$D = Sample Driven N-Sigma Test (In = Investigate, Ac = Acticxn}
UD = User Driven N-Sigma Test (In = Investigate, Ac = Action!
BS = Measurement Bias Tes:t (In = Investigace, Ac = Action;

’ with
Reviewed by: 71 J/” /
X

6-107
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AL 22 E S SRS R AL 2 E X A R 2 R E R L R R R RS R Rl AR Rl R ALl S RS ERnER]

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratcry) =
* 8-11-9% 3:35:12 PM -

Ykt kb kT hktrtd b drwrrrw okttt r bk bbbkt rr kAR AL ELT LI AR A TR A A A AT AT A vk
*

- *

~ . -~ J
* Analyzed by: 2/t )57 Reviewed by: JVGJ 5 *
P A R R e 27 A X E AR R ETSREYTEES R AR R AR L2 R AR SR E LS ] LRSS AR R R AR RS RS SR RS

Customes S WRZGETSCN/E.RANKIN (7585/5M0)  gyq_ o 5|
Customer Sample ID : 025342-01 « g1~ BH
Lab Sample ID : 50065801

Sample Description MARINELLI SCIL SAMPLE

Samples Type Solid
Sample Geometry 2SMAR

714.000 gram
§-09-95 12:35:00 PM
Atgaire Scart Date @ B-11-8% 3:02:45 PM
Detacicr Name : LABD2
Elapsed Live Time 1800 seconds
Zlapsed Real Time 1301 seconds

Sample Quantity :
Samzls Date/Time :

Comments:
e e R A R e R R R A R R R R R s A SRR AR R R ]

Nuclide Activity 25 Error MDA
{pCi/fgram)
7-238 Mot Detected @ @@ -------- 5.12
TH-234 Not Detected -------- 10186
T-234 Not Detected -~ ----~-- 2.07E+01
RA-225 g.71E-01 6.67E-01 1.01
Ph-2:4 5.7EE-CL 1.23E-~02 1.03E-01
BI-214 4 .33E-01 3I.01E-D1 5.5.E-Q2
PB-Zi0) __  Not Derected = = -------- 1.38
TE-232 %.44E-01 2.18Z-01 2.55=2-01
RA-22%8 5.48K-01 2.342-01 3.02E-01
AT-223 F.LBE-02 ~.B3E-01 1.80E-01
TH-228 5.37E-02 3.42E-02 7.56E-01
RA-224 Not Detected @ --------~ 1.58%
PB-212 5.64E-01 1.81E-01 7.04E-02
BI-212 6.31E-01 3.82E-01 5.43E-C1
TL-208 4, ,72E-{1 I.3QE-QL 1.3€E-Q1
U-235 Not Dezected  -------- 3.80E-01
TH-Z231 Not Dezected 0 -------- 5.03E-01
FA-231 Not Dececced -------- 1.72
AC-227 Not Detected @ -------- 2.865
TH-227 Not Detected = @@ -------- 5.39E-01
RA-223 Not Detected @ @ -------- 1.27E-01
RN-215 Not Detected @ -------- 1.63E-01
FE-211 Not Detected - ------ 1.04
TL-207 Not Detected @ @ --c------ 2.2%E+01
aM-223 Not Detected -------- 8.70E-C1
PU-23% Not Detected == -------- 2.4TE+C2
NB-Z237 Not Detected @ -------- S.66E-C1
PA-233 Nok Detected 0 o------.- S.7EE-Q2
TH-ZZ& Nzt Detected  -------- 4.27E-01

6~-108




(Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-1089
CD-115
CE-139
CE-141
CE-144
C0-5¢6
CO-57
CO-58
CO-60
CR-51
CS-134
CS5-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-182
K-40
La-140
MN-54
MN-S6
MO-98%
NA-22
NA-24
NB-85
ND-147
NI-57
BE-7
RU-103
RU-106
5B-122
$B-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50065801

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.75E+01

Detected.

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detzacted
Detected
Detacted
Detected
Detected
Detected
Detected
Detected

28 Error

........
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****f************************************************f*****f****t******tt

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory) *
* 8-11-95 4:11:32 BM ‘ x

******i’**************f*********************************************t*t‘k**
x

*

" i — A - .
* Analyzed by: J'Lr/éf Reviewed by: 2 Sy /i *
Tk hkxxrctrrhkhthtt kdkkkkdkxhKk ************************ LR AR AR E R A R R R R

Customer S.WRIGHTSON/E.RANKIN (7585/SMO)
Customer Sample ID 025343-01
Lab Sample ID 50065802

Sample Description : MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 804.000 gram
Sample Date/Time 8-09-95 3:08:00 PM
Acguire Start Date 8-11-95% 3:39:04 PM
Detector Name LABO2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
*************************t***t********t**t*****t***********t*************

Nuclide Activity 2S Error MDA
(pCi/gram)

U-238 Not Detected = _.-.___. 4.82

TH-234 Not Detected = = --...___ 1.0%

U-234 Not Detected =  .---._.._.. 1.83E+01
RA-226 1.02 7.11E-Q01 1.09

PR-214 4 _.82E-01- 1.05E-01 9.24E-02
BI-214 4,.4318-01 1.07E-01 1.13E-01
2B-210 .- Not Detected = = --ooon__ 1.28

TH-232 2.96E-01 1.66E-01 2.38E-01
RA-228 5.8%E-01 3.46E-01 1.94E-01
AC-228 5.61E-01 1.74E-01 1.97E-01
TH-228 4 .60E-01 2.90E-01 6.83E-01
RA-224 4 .%6E-01 3.62E-01 6.14E-01
PB-212 5.74E-0Q1 1.54E-01 €.28E-02
Br-212 4 8S%E-01 3.70E-01 5.57E-01
TL-208 4 .30E-01 7.13E-02 8§.32E-02
U-235 Not Detected = .._..._._. 3.54E-01
TH-231 Not Detected = -...__._. 8.07E-01
PA-231 Not Detected =  -...__.__. 1.54

AC-227 Not Detected ~ -.._...__. 2.51

TH-227 Not Detected = .-..._._._. 5.16E-01
RA-223 Not Detected = .-....... 2.86E-01
RN-21¢ Not Detected =  ..._...__. 3.92E-01
PB-211 Not Detscted = --..._.._. 8§.83E-01
TL-207 Not Detected = .-_._.__.. 2.17E=01
AM-221 Not Detected = .-....__._. 7.85E-01
PU-239 Not Detected = ..._..__. 4 _13E+0Q2
NDP-237 Not Detected  -...__._. 5.28E-01
DA-233 Not Detected =  --._.... 8§.81E-02
TH-229 Not Detected = .-.._.__. 3.91E-01
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[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-1089
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
C0C-58
C0-60
CR-51
C5-134
C5-137
CU-64
EU-152
EU-1524
EU-155
FE-5¢
GD-153
HG-203
I-131
IN-115m
IR-182
K-40
LA-140
MN-52
MN-55
MO-99
NA-22
NA-24
NB-95
ND-147
NIi-57
BE-7
RU-103
RU-106
SE-122
SB-124
SB-125
SC-4¢
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
v-88
ZN-865
ZR-95

- Sample ID:

Activity
(pCi/gram)

.....

Not
Not
Not
Not
Not
Not
Noct
Not
Not
Not
Not
Not
Not
Not
Nect
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nect
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.66E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50065802

25 Error

6-111
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t************t**************************************************t***1—****

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program {881 Laboratory] x
* 8-11-395 6:07:09 PM x

***************************************************t************t****tr**

* x
* Analyzed by: 42453/(f’ Reviewed by: 3/041/Gf/’ *
LEE SR AR SRS AR IS £ R R L S **************tt*****t** LA S & Sk BT R e

Customer S.WRIGHTSON/E .RANKIN (7585/8SMO)}
Customer Sample ID 025344-01
Lab Sample ID 50065803

Sample Description : MARINELLI WATER SAMPLE

Sample Type Liquid

Sample Geometry 2WMAR

Sample Quantity 500.000 mL

Sample Date/Time 8-09-95 3:30:00 PM
Acguire Start Date 8-11-95 4:24:09 pPM
Detector Name LABQ2

6000 seconds
6001 seconds

Elapsed Live Time
£lapsed Rzal Time

Comments
**t*******************************tt***************************t*****r***
Nuclide Activity 28 Error MDA
(pCi/mL)

U-238 Not Detected =  -.--._-...._ 1.70

TH-234 Not Detected = .--.._._. 3.46E-01
U-234 Not Detected =  ---...._. 6.50

RA-22Z¢ Not Detected =  ----...._ 4 27E-01
PB-214 Not Detected = --...... 4.50E-02
BI-21¢ Not Detected = .-.._..... 5.13E-Q2
PB-21Q0 Not Detected =  _-......._ 5.88E-01
TH-232 Not Detected = .-.._.._. 1.20E-01
RA-22§ Not Detected = --.._._._._. 1.16E-01
AC-228 Not Detected = = --..._.. 7.29E-02
TH-228 Not Detected = — --..__._._ 4.14E-01
RA-224 Not Detected  ---.._.__.. 4.11E-01
PB-212 Not Detected =  .--..__.. 3_.31E-0Q2
BI-212 Not Detected = .---.._._. 2.89E-01
TL-208 Not Detected --_..__.. 6.24E-02
U-235 Not Detected  .-._._._. 1.48E-01
TH-231 Not Detected  --.___._. 2.74E-01
PA-231 Not Detected = ... _.._. 5.75E-Q01
AC-227 Not Detected = --.._._.... 1.07

TH-227 Not Detected =  .-...__._. 1.23E-01
RA-223 Not Detected  .-.._.._.. 9.82E-02
RN-216 Not Detected = _._.__..__. 1.61E-01
PB-2:21 Not Detected = -....._.. 3.81E-01
TL-207 Not Detected =  .-.____.. 8.38

AM-223 Not Detected W  ...__._. 2.92E-01
PU-23¢ Not Detected = _-.__.._.._. 1.67E+02
NP-237 Not Detected amae . - - - 1.74E-Q1
DA-233 Not Detected — -.._._._.... 3.79E-Q2
TH-22% Not Detected = .....__. 1.56E-01

6-112




(Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CDh-115
CE-139
CE-141
CE-144
CO-56
C0-57
C0O-58
C0-60
CR-51
CS-134
CsS-137
CU-64
EU-152
sU-154
EU-155
FE-58
GD-1523
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-99 -
NA-22
NA-24
N3-95
ND-147
NI-57
BE-7
RU-103
RU-106
S3-122
SB-124
$8-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
(pCi/mL)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50065803

28 Error

- ===
- m = mw o—o-

6-113

bJ»l*l\.)lA't\)i-'bJUJ\]NNmNnhNl—‘}-‘\]HU)NNNHNU\N}—‘G\N}—‘ONN(D\DI—‘O'\NI\J}-'NH}—‘NF‘WHU\U’I\!NLAH




************'k************i’*1'**********************Y***************t*r**t*

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratorv] *
* 8-13-95 9:10:18 AM *

****t***t*****************t*************i’******************t*******r*‘t*rf

* *
* Analyzed by: & §/3f7ﬁﬁf Reviewed by: 3/¢f;/;/ x
LA SRS RS SRR X EEE T b e A & X4 ******************i’**********'k TX XX T XTI TR T AT Y

Customer S.WRIGHTSON (7585)
Customer Sample ID 025345-01
Lab Sample ID 50065804

Sample Description MARINELLI WATER SAMPLE

Sample Type Liquid

Sample Geometry 2WMAR

Sample Quantity $00.000 mL

Sample Date/Time 8-09-95 3:35:00 PM
Acquire Start Date B-13-95 7:26:15 AM
Detectcr Name LARQ2

6000 seconds
6001 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
**t****************************************i’*****tt********t********t****

Nuclide Activity 2S Error MDA
(pCi/mL)

U-238 Not Detected @ ~  ----._.._ 1.61

TH-234 Not Detected = ---.-._-._ 3.77E-01
U-232¢ Not Detected = = -----_-.. €.42

RA-226 Not Detected = = ~------.. 4.17E-01
PBE-214 Not Detected = = ----.-.. £ .36E-02
BI-214 Not Detected = ---.-... 4.%4E-02
PB-210 __ Not Detected = = ---e---. 5.96E-01
TH-232 Not Detected =  ---._... 1.25E-01
RA-228 Not Detected = = ----.... 1.35E-01
AC-228 Not Detected = = -------.._ 8.22E-02
TH-228 Not Detected = -----... 4_.3%E-01
RA-224 Not Detected = -.--..._.. 4 .42E-01
PB-212 Not Detected = ----_._._ 3.49E-02
BI-212 Not Detected = ----._.. 2.81E-01
TL-208 Not Detected = -~---.... £.38E-02
U-235 Not Detected = ---..._. 1.44E-Q1
TH-231 Not Detected = ---__._. 2.65E-01
PA-2Z31 Not Detected = -----.-.. 6.09E-01
AC-227 Not Detected =  ----_-._. 1.10

TH-227 Not Detected = -....._... 1.27E-01
RA-223 Not Detected =  ---..... 2.08E-02
EN-21 Not Detected = ---..._. 1.52E-0z
PR-211 Not Detected = ..._-___. 3.94E-01
TL-207 Not Detected = --.-._._.. 7.69

AM-241 Not Detected =  -..-..._. 2.7%E-01
PU-239 Not Detected =  -....._._ 1.60E+Q2
NP-237 Not Detecred = .-_-...._. 1.70E-01
PA-2Z33 Not Detected  ---__.__._ 3.59E-02
TH-229 Not Detected = -.-_._._.. 1.57E-01




[Summary Report]

Nuclide

- Sample ID: 50065804

Activity
(pCi/mL)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected’

Detected
Detectad
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detectcad
Detectad
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error
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*******************i’***********‘t********f*********i****rtt*****t‘rt*****tt

* Sandia National Laboratories x
* Radiation Protection Sample Diagnostics Program [881 Laboratory] =
* 8-14-95 6£:27:58 PM *

*TET* TN % :***********************fr**t*t********tt******f***t******rr**t***

Hts f/f’/"!/ .

Reviewed by:

*
* Analyzed by: /GZ
LRSS A S SRS R T LR LS ********************************** **********‘t*********

Customer
Customer Sample ID
Lab Sample ID

Sample Description

S.WRIGHTSON (7585)
LAB CONTROL SAMPLE ANALYSIS #CG134
50065805

MIXED GAMMA STANDARD

Sample Type Liguid

Sample Geometry WMAR

Sample Quantity 1.000 Each
Sample Date/Time 11-01-90 12:00:00 PM
Acguire Start Date 8-14-95 6:14:51 PM
Detector Name LABO2

Elapsed Live Time
Elapsed Real Time

Comments:

600 seconds
606 seconds

t*************************'********************************i**********t***

Nuclide Activity 28 Error MDA
(pCi/Each)

U-238 Not Detected =  ----.._. 2.16E+04
TH-234 Not Detected = = ----.-... 4.668+03
U-23¢ Not Detected =  --..-....._ 1.21E+05
RA-226 Not Detected =  --._._... 5.92E+03
PR-214 Not Detected = ..-._.._._. 7.16E+02
BI-214 Not Detected =  --.-__._. 6.33E+02
PB-210 .. Not Detected = = --wwn_.. 4 90E+03
TH-2232 Not Detected =  .-.--..._. 2.00E+03
RA-228 Not Detected = -.._._._. 2.76E+013
AC-228 Not Detected = --.__.... 1.78E+03
TH-228 Not Detected = = --..._.. 3.75E+04
RA-224 Not Detected = = .---....._ 5.45E+04
PB-212 Not Detected =  --...._. 3.02E+03
BI-212 Not Detected — -.-..__._. 2.64E+04
TL-208 Not Detected = -...._.._. 5.44E+03
U-235 Not Detected = ---..... 1.84E+Q3
TH-231 Not Detected =  --....__. 3.82E+03
Pa-231 Not Detected  .---_..._ S.21E+03
AC-227 Not Detected = ._._.___.. 1.59E+04
TH-227 Not Detected  ---_._._. 2.30E+03
RA-223 Not Detected = .._.._._.__ 1.00E+2¢4
RN-219 Not Detected —  .-.._.._. 2.86E+03
PB-211 Not Detected =  --_._.___. 8.45E+03
TL-207 Not Detected = .._.._.. 2.19E+05
AM-241 8.81E+04a 1.57E+04 5.71E+03
PU-23¢ Not Detected = .-.._._._. 2.13E+06
NP-237 Not Detected  .-.._.__. 2.70E+03
PAR-233 Not Detected = --.._._.._. 6.13E+02
TH-Z2¢9 Not Detected = .-._..._. 2.05E+03

6-116




(Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CDh-109
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
CO-58
CQ-860
CR-51
CS5-134
CS-137
CU-64
EU-152
zZU-154
ZU-155
FE-589
GD-153
HG-203
I-131
IN-115m
IR-192
X-49
LaA-140
MN-S4
MN-56
MO-&9
Na-22
NA-24
NB-85
ND-147
NI-57
BE-7
RU-103
RU-106
S$B-122
SB-124
S§3-125
SC-2¢
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
X¥-133
Y-88
ZN-§65
ZX-85

- Sample ID: 50065805

Activity
(pCi/Each)

Detected
Detected
Detected
Detected
3.20E+05
Detected
Detected
Detected
Detected
Detected
Detected
Detected
7.48E+04
Detected
Detected
6.77E+04
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detecred

25 Error
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.81lE+14
.19E+065
.31E+13
.00E+26
.0CE+26
.79E+0S
.68E+03
.00E+26
.88E+04
.00E+286
.00E+26
.18E+02
.00E+26
.00E+26
.00E+26
.0CE+26
.43E+13
.£1E+15
.09E+04
.00E+26
.65E+11
L42E+03
.74E+08
.56E+10
.SBE+07
.00E+26
.00E=+26
.Q0E+26
.Q0E+26
.00E+286
LA3E+07
.39E~+05
.04E+11




***t‘t********t**f**********t****ttf*f*t***f’t****f*r*

*
*
*

********i’***i’*****i’*i‘***************

Report Date

QA File

Analyst

Sample ID

Sample Quantity
Sample Date
Measursment Date
Elapsed Live Time
Elapsed Real Time

Parameterx

aM-241 Activity
CS-137 Activity

CO-860 Activity

rlags Kay:

i

il

]

Sandia Naticnal Laboratories

Radiation Protection Sample Diagnostics P
Assurance Report

1**********t**f****i**trry*rrrrrtt?tvr

Quality

8-14-95

£:33:35 PM

C:\GENIEPC\CAMFILES\LCS2.QAF

FCD
50065805
1.00
+ 11-01-80
§-14-95
€00
606

9.172E-0Z2
6.882E-02

7.549E-02

Boundary Test

Sample Driven
Driven
- Measurement Bias Tast

User

Each
12:00:0C PM
£:14:51 BM
seconds
seconds
1S Error New Value
7.356E-03 B.BQ07=2-02 <
4 _613E-03 6.766E-02 <«
5.063E-03 7.225E-02 <
{Ap = Abpove
N-Sigma Test (In = Inves
N-Sigma Test ({In = Inves
{(In = Inves

Reviewed Dy: ’i;;;z, j&/;f}/j/”

6-118
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****t**************************************************i*********t*******

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [88i1 Labcratory] h
8-14-95 11:53:05 PM *

k**t*******************************i‘**********ff********t**************
*

x i o,
* Analyzed by: :“?ﬁ 5/7 /75 Reviewed by: ‘?7/ 5 /7/'5/ *
Thkhkkdrrdrhhrrdxrhrer £ ****t***t******t************ LE R B A B S 4 R KR TR T X R IR

Customer b: 8 7585) =
Customer Sample ID « 89-GR-001-0-SS-01 Y
Lab Sample ID :

Sample Description : MARINELLI SOIL SAMPLE

Sample Type : Solid

Sample Geometry : 2SMAR

Sample Quantity 737.000 gram
Sagple Date/Time 8-14-95 8:43:00 AM
Acguire Start Date 8-14-95 11:19:44 PM
Detector Name : LABOQ2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time :

Commencs:
******************************************t****************************tt

Nuclide Activicy 28 Error MDA
(pCi/gram)
U-238 Not Detected = — -.--..__.. §5.3¢
TH-234 Not Detectad  ---...... 1.2t
U-234 Not Detected — — --._._.. 2.08E=CC
RA-226 1.22 6.78%-01 C.SEE-CZ
PE-Z14 S.14E-01 1.23e-Cz 1.715-C2
5I-214 E.50E-01 1.0¢=-01 7.73E-2C
PR-210 Not Detected  --..___. 1.z¢
TE-232 6.51=2-01 3.32=-22 Z2..7E-C1
KRA-228 4.78E-01 2.428-02 3.382-0z
AC-22 8.48E-01 1.57E-¢1 1.3Z2E-C:
TE-228 Not Detected = --..._.. 1.24
RA-224 Not Detected = --._..... 1.71
PE-212 4 ,75E-01 1.17E-01 1.23E-01
BI-212 5.51E-01 3.6C0E-01 2.20E-01
TL-208 5.27E-01 1.48E-01 1.82%5-02
U-235 Not Detected = -....... 3.%8E-01
TH-231 Not Detected =  ---.._.__. S.Z3E-02
PA-231 Not Detected = ..__._.._. 2,73
AC-227 Not Detected = -._..._. Z.%2
THE-227 Not Detected = = --.-..._. 5.72E-0:
RA-223 Not Detected -....._. 2.C038-0z
RN-219 Not Detectead R
PBR-Z11 Not Detected = ....___. 1.212
TL-207 Not Detected =  -._...._. 2.Z21E-0z2
AM-2471 Not Detected = _--..._._... 8.88E-C1
PU-239 Not Detected = -....__._ 4 .50E+02
Np-237 Not Detected = -....___ ©.05E-01
PA-2323 Not Detected = ...._._. 9.73E-02
TH-229 Not Detecred = --...__. 4 .33E-01

6-119




[Summary Reportl]

Nuclide

I-131
IN-11%m
IR-182
K-40
LA-140
MN-54
MN-56
MO-8¢
NA-22
NA-24
NB-9&
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-12%
SC-4¢
SR-85
TA-182
TA-183
TE-13Z
TL-202
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
(pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
4.,78E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.79E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066701

28 EBError

6-120
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*******************************************************************t*t*tt

* Sandia National Laboratories _ ) *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-15-95 12:32:55 aM *

A****t*****************************************************************

* *
i

a ./ / —
* Analyzed by: T )Ayf;s Reviewed by: F£/72/50 *
LA SRS A RS RS RS SRS %‘k****’********************i****** LA A AR E & R & E R R R B R R
S.WRIGHTSON (7585)

89-GR-002-0-SS-01
50066702

Customer
Customer Sample ID
Lab Sample ID

Sample Description : MARINELLI SOIL SAMPLE

Sample e Solid

Samgle gggmetry 2S8MAR

Sample Quantity 727.000 gram
Sample Date/Time 8-14-95 8:41:00 AM
Acquire Start Date 8-14-95 11:59:27 PM
Detector Name LABQ2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Commentcs:
t**********************************************i’*******************‘k*****

Nuclide Activity 2S Error MDA
(pCi/gram)
U-238 Not Detected = -----._.. 5.13
TH-234 Not Detected @ —  ---._.__.. 1.26
U-234 Nct Detected  ----_.._. 1.95E+C1
RA-226 2.20 1.03 1.46
PB-214 S.34E-Q1 1.18E-¢C 1.11E-01
BI-214 S.48E-01 1.14E-0: 9.51E-Q2
PR-210 Not Detected =  --___... 1.32
TH-232 4.56E-01 1.53E-01 2.52E-01
RA-228 3.65E-01 2.08E-01 2.95E-01
AC-228 €.56E-01 1.74E-01 1.5%E-01
TH-228 Not Detected - .-_-.__.. 1.31
RA-224 Not Detected = ~  -.---_.._ 1.60
PB-212 5.44E-01 1.30E-01 1.33E-01
BI-212 ©.81E-01 4.18E-01 £€.04E-01
TL-208 5.36E-01 1.324E-01 1.28E-0¢1
U-235 Not Detected  ..._.... 3.96E-01
TE-231 Not Detected ... .. =.27E-0
PA-231 Not Detected  ----.... i.82
AC-227 Not Detected = -_-_.._._. 2.74
TH-227 Not Detected = -.._...__ 5.86E-01
RA-223 Not Detected = -.-._ ... 3.05E-01
KN-219 Not Detected  -.._._._._. 1.60E-01
PR-211 Not Detected  -._._..._ 1.05
TL-2G7 Not Detected  .---...__.. 2.35E+01
AM-241 Not Detected =  ---.._._. 8.45E-01
PU-239 Not Detected = ---_._.__. 1.54E+02
NP-237 Not Detected = --___.__.. 5.82E-01
PA-233 Not Detected = -.._.._. S.96E-02
TH-229 Not Detected = .-._...... 4.10E-01

6-121




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CDh-109
CD-115
CE-139%
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-58
GD-153
HG-203
I-131
IN-115m
TR-192
K-40
LLA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NE-¢5
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SE-125
SC-45
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-895

- Sample ID: 50066702

Activity
{(pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.66E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2S5 Error

6-122
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*****t****************************t*****************************f*******t

* Sandia National Laboratories ) *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-15-95 1:13:11 AM *

t**t***********************************************************t****tt
'
* N

! *
* Analyzed by: ’/7 /s Reviewed by: ;//7 $. .
LA R R 2R SRR R XL LR R T LY ******************************* kT k¥hkx R B B R R

S.WRIGHTSON (7585)
89-GR-003-0-8S-01*
50066703

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample Type Sclid

Sample Geometry 2SMAR

Sample Quantity 752.000 gram
Sample Date/Time 8-14-95 8:44:00 AM
Acquire Start Date 8-15-95 12:39:03 AM
Detector Name LABO2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
i-*********i***************t****************t*******t*********************
Nuclide Activity 28 Error MDA
(pCi/gram)

U-238 Not Detected = ---...._.. 5.07

TH-234 Not Detected = --.-.... 1.13

U-2234 Not Detected = .--.-..._._ 1.8%E+01
RA-226 5.21E-01 5.47E-21 £.08E-01
PE-214 4 .77E-01 1.00E-01 7.73E-02
BI-214 4.10E-01 9.44E-02 &.70E-02
PE-210 Not Deteczed = --.-.-.._. 1.28

TE-232 E.06E-01 1.84E8-01 2.41E-01
RA-228 5.88E-01 2.21E-01 Z2.66E-01
AC-228 5.06E-01 1.63E-01 1.83E-01
TH-228 6.10E-01 3.97E-021 €.30E-01
RA-224 Not Detected = ----..__ 1.68

PR-212 5.71E-01 1.26E-01 7.05E-02
BEI-212 £.00E-01 3.50E-01 4.88E-01
TL-208 6.31E-01 1.45E-01 1.29E-01
U-235 Not Detected = --._._._._.. 2.58E-01
TH-231 Not Detected = ---._._._. *.21E-01
PA-231 Not Detected — -...__... .52

AC-227 Not Detected =  --.._._. .66

TH-227 Not Detected -_..___. £.39E-01
RA-223 Not Detected = ........ 2.87E-01
RN-Z1¢ Not Detectsd - ....__. = .J05E-01
PB-211 Not Detectad = ....__.._ .01

TL-207 Not Detected .. ____. 2.04E+01
AM-241 Not Detected = -.__.__. 8§.55E-01
PU-239 Not Detected .. _.__._. 4 _37E+02
Np-237 Not Detected =  -..._.._._. 5.68E-01
PA-233 Not Detected  ..._.___. 8.16E-Q2
TH-225 Not Detected = ..._._._.. 4_15E-01

6-123




[Summary Report]

Nuclide

- Sample ID:

Activity
(pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
3.13E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.52E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066703

2S Error

6-124
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**1-******************************************tt*******************y******

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory) *
8-15-95 1:52:28 AM *

**t**************************************************i***********i"l’**t
*

x . -
/ ; - 1
* Analyzed by: 2éu# ", ﬁas Reviewed by: 3’/7/f *
(2RSS S AR SRR E LSRR EER S *************************** *******************t
;

S.WRIGHTSON (7585)
89-GR-004-0-8S8-01 =
50066704

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample e Solid

Samgle gggmetry 28MAR

Sample Quantity 693.000 gram
Sample Date/Time 8-14-95 8:47:00 AM
Acquire Start Date 8-15-95 1:18:50 aAM
Detector Name LABOQ2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
******************************t********t***********t*********t***********

Nuclide Activity 28 Error MDA
(pCi/gram)
U-238 Not Detected @ ~ ---.--._. €.18
TH-234 Not Detected  —  --._.__. 1.34
U-234 Not Detected = = ---._-_. 2.10E+01
RA-226 2.C1 8.24E-01 1.13
PB-214 7.40E-01 1.40E-01 S.08BE-02
BI-214 7.06E-01 1.33E-01 $.13E-C2
PBE-210 Not Detected = ---__._._. .47
TH-232 1.00 2.91E-01 3.11E-01
RA-228 6.83E-01 2.61E-01 3.19E-0Q1
AC-228 7.69E-01 2.07E-01 2.05E-01
TH-228 1.02 4 _43E-01 7.72E-01
RA-224 Not Detected =  ---___.. 1.84
PE-212 6€.80E-01 1.34E-01 S.10E-0Q2
BI-212 8.79E-01 4.53E-01 6.21E-01
TL-208 7.92E-01 1.72E-01 1.41E-01
U-235 Not Detected = --.-.-...._ 42.08E-01
TH-231 Not Detected  —  ----.__. 1.08
PA-231 Not Detected = ---w_..._ 1.82
AC-227 Not Detected = = --._._.._ 3.11
TH-227 Not Detected = --.____. 6.38E-01
RA-223 Not Detected = -.-_-.._... 3.87E-01
RN-219 Not Detected = .- -._._.._._ 4.69E-01
PR-211 Not Detected = .--_._._._._.. 1.10
TL-207 Not Detected = .- ..._...__ 2.61E+Q1
AM-241 Not Detected = = ---_._.._ S5.82E-01
PU-~-239 Not Detected = = --o-.___. 4.71E+02
NP-237 Not Detected = ---..___._ 6.58E-01
PA-233 Not Detected = --.__._. 1.02E-01
TH-22¢9 Not Detected = = ---_.... 4.90E-01




(Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-10%
CD-115
CE-139
CE-141
CE-144
C0-56
C0O-57
C0O-58
CO-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-56
GD-153
HG-203
I-131
IN-115m
IR-192
¥X-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-35
ND-147
NI-&7
BE-7
RU-103
RU-106
SB-122
S5B-124
S5B-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-9¢%

- Sample ID:

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.55E-02
Detected
Detecced
Detecrtea
Deteccad
Detectead
Detected
Detected
Detected
Detected
Detected
Detected
Detecrted
Detected
Detected
Detectead
Deteczead
Detected
Detected
Detected
Detecred
Detecrted
Detecced
Detected
Detected
Detected
Detecred

50066704

28 Error

6-126

F"}—-'U'll\_)lthU"l\Dl\JO\‘('lJU"IU)ohU'Irhl—‘UJbJI*‘\](ﬂlﬂO\\OkﬂanLﬂLﬂHl—‘Nlu»bNLH(DLAJO'\LHU'lU'Iob\OLnHl\)H}—-‘LULn




tt**-t***************t************t**t********************************w*‘-*

* Sandia Naticnal Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-15-85 2:32:07 AM *

A A RS LSRR R EE X TR *****‘k*********i—**************************1’***********w

x ' c *
d A . o

* Analyzed by: ;7/%5 Reviewed by: ? :/47 §) *

Tk hkrkhrdthkrrhethrhdrx **********t****************'k*** LA SR SR AR R R KB R R R R

S.WRIGHTSON (7585)
89-GR-006-0-Ss-01 *
50066705

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 823.000 gram
Sample Date/Time 8-14-95 8:51:00 aM
Acquire Start Date 8-15-95 1:58:33 aM
Detector Name LABOQO2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
t*****t***t**************t**********t*******t**************t*************

Nuclide Activity 25 Error MDA
(pCi/gram)

U-238 Ncot Detected .- __... £.08

TE-234 Not Detected = --.-._._.. 1.15

U-234 Not Detected = -.._-_.... 1.94E+02
RA-226 S.16E-01 £.46E-01 C.B83E-02
PE-214 5.48E-C1 I.14E-01 S _49FE-0Z
BI-214 4 .59E-01 1.06E-01 1.06E-01
PBR-210 Not Detected = _..._._._ .22

TE-2132 6.26E-01 2.25E-01 2.79E-02
RA-228 4.69E-01 2.26E-01 3.12E-01
AC-228 8.23E-01 1.%4E-01 1.64E-01
TE-228 Not Detected = -.-._...__._ 1.14

RA-224 Not Detected = .--._._.. 1.56

PE-212 6.36E-01 1.33E-01 €.51E-02
BI-z12 7.15E-01 3.96E-01 5.59E-01
TL-208 6.15E-01 1.44E-01 1.36E-01
U-235 Not Detected = --.__._. 3.78E-01
TE-231 Not Detect=d ... . ... =L LB
£A-Z233 Not Detectzd = .._..._. ~.3%

AC-227 Not Detected - _...__. 2.67

TH-227 Not Detected —  ...____._ S.43E-01
RA-223 Not Detected = -..____.. Z.81E-01
RN-215 Not Detected = .. _ _._._. 2.21E-0Qz
PE-211 Not Detected = ... _.._. £.87E-01
TL-207 Not Detected = ..._..___._ 1.59E+01
AM-2471 Not Detected  ...._._. 8.65E-01
bPU-235 Not Detected - __..__._. 4 _31E+0Q2
NP-237 Not Detected — ......._. 5.55E-01
PA-233 Not Detecteda - ... ___._. ©.11E-02
TH-229 Not Detected _.._.... 4.15E-0Q1

6-127




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
C0-58
CO-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-1231
IN-115m
IR-182
K-40
L.A-140
MN-54
MN-56
MO-82
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
S5C-46
SR-85
TA-182
TA-1823
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066705

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not.
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Noc
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
2.30E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.77E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detectceaa
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error

6-128
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*******************************************************t******t****t*****

* Sandia National Laboratories . *
* Radiation Protection Sample Diagnostics Program (881 Laboratory) *
- 8-15-95 8:40:17 AM x

***************‘*'*************************************‘*****rt*******t***
0

; *
* Analyzed by: 5”;/%3 Reviewed by: j//z/fz *
LA A A SRS AR S SR TSN EEIY '*************************** * kW x LE R E RS £ R R R X R

Customer
Customer Sample ID
Lab Sample ID

: 'S.WRIGHTSON (7585)
: 89-GR-007-0-SS-01 «
50066706

Sample Description MARINELLI SOIL SAMPLE

Sample e Solid

Samgle gggmetry 25MAR

Sample Quantity 784.000 gram
Sample Date/Time 8-14-95 9:03:00 AM
Acquire Start Date 8-15-95 8:07:45 AM
Detector Name LABQ2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments
-t*****************************************************************t*****i
Nuclide Activity 2S5 Error MDA
(pCi/gram)
U-238 Not Detected = ... __.. 5.34
TH-234 Not Detected = .-.-__..._. 1.17
U-2342 Not Detected .- .._... 2,.11E+Q1
RA-226 1.41 6.31E-01 8§.79E-01
PB-214 5.64E-01 1.21E-01 Z.08E-0Z
Bi-214 4.85E-01 1.07E-01 Z.01E-¢C2
PB-210 Not Detected = .-_.._.._._ .18
H-232 €.03E-01 2.8581E-01 3.37E-02
RA-228 5.64E-01 2.26E-01 Z2.8585E-01
AC-228 6.07E-01 1.74E-01 1.81E-01
TH-228 4.11E-01 2.87E-01 7.12E-0Q1
RA-224 Not Detected — --...___. 1.66
PB-212 6.52E-01 1.37E-01 6.44E-02
BI-212 6.87E-01 4.76E-01 7.14E-01
TL-208 6.47E-01 1.45E-01 1.25E-01
U-235 Not Detected = -.._.___ 2.59E-01
TH-231 Not Detected = .-...___.._ §.67E-01
DA-231 Not Detected ... .. .. 1.56
AC-227 Not Detected .-.-_._._.. 2.78
TH-227 Not Detected — -_...._._. £.48E-01
RA-223 Not Detected =  -....._._ "2.%1E-01
RN-219 Not Detected  .__...___. +.52E-01
PB-211 Not Detected = ..._._.._. .06
TL-207 Not Detected — ._.._._. 2.13E+02
AM-241 Not Detected .. _..._._. B.44FE-0Q1
PU-239 Not Detected = ..__._.._. 4.41E+02
NP-237 Not Detected — .._..___. 5.57E-01
PA-233 Not Detected — .-...__.. S.14E-02
TH-229 Not Detected = = -....... 4 _07E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
CO-58
CO-60
CR-51
CS5-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-1E3
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-959
NA-22
NA-24
NB-95
ND-147
NI-=57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95%5

- Sample ID:

Activity
(pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
2.51E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.73E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066706

28 Error

6-130
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***********i********ti****************t**************

* Sandia National Laboratories
* Radiation Protection Sample Diagnostics Program [881 Laboratory]
8-15-85 2:47:13 PM
r*t********i******************************t***************************
- /'-\
* Analyzed by: Reviewed by: 12/ 50
*********************t* ***t**t*******t*****

Customer
Customer Sample ID
Lab Sample ID

f
/ .
{ -
LR SRR RS EE R TR R Ry %k k% k

S.WRIGHTSON

(7585)

89-GR-008-0-8S-01

50066707

Sample Description : MARINELLI SOIL SAMPLE

Sample Type

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

Solid
2SMAR

718.000
8-14-35
8-15-55

LABQ2Z

1800 seconds
1801 seconds

Comments
Nuclide Activity
(pCi/gram)

U-238 Not Detected
TE-234 Not Detected
j-234 Not Detected
RA-Z226 1.07
PR-Z14 5.07E-03
BI-214 5.15E-0z
F8-210 Not Detected
TH-232 5.79E-01
RA-22¢8 3.71E-02
AC-228 Not Detected
TH-22¢ Not Detected
RA-224 Not Detected
PB-212 5.86E-01
BI-212 7.01E-01
TL-208 4.67E-01
U-235 Not Detected
TE-222 Not Detectead
FA-Z3Z Not Detected
AC-227 Not Detected
TH-227 Not Detected
RA-223 Not Detected
®N-219 Not Detected
PE-212 Not Detected
TL-207 Not Detected
AM-241 Not Detected
bU-23¢ Not Detectegd
NP-237 Not Detected
PA-233 Not Detected
TH-22¢ Not Detected

gram
B:53:00 AM
2:08:53 p™m

A S Iy VY]

P U n

{11 01) 1y
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[N IVe RV PO NT, N S I
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[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-10%
CD-115
CE-139
CE-141
CE-144
CO-5¢6
CcO-57
C0O-58
CO-60
CR-51
C8-134
CS-137
CU-64
EU-152
EU-154
EU-155
Fz-59
GD-153
HG-203
I-131
IN-11%Sm
IR-162
X-40
LA-140
MN-54
MN-56
MO-G9
NA-22
NA-24
NB-95
ND-147
NI-57
RE-7
RU-103
RU-106
88-122
SB-124
SB-125
ST-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Nct
Nct
Nct
Not
Not
Not

Nct
Nct
Not
Nct
Not
Nct
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.61E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066707

25 Error

6-132
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*****t************t************t****************t*****************t***ttt

* Sandia National Laborgtories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory) *
' 8-15-95 3:35:44 PM *

**************************i******************************************t*
” i

*
***********‘k***** W**** *é**********************"’* R & & B X XX Tttt e n
:‘J".

S.WRIGHTSON (7585}
89-GR-009-0-8S-01 e
50066708

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample e Selid

Samgle gggmetry 2SMAR

Sample Quantity 780.000 gram
Sample Date/Time 8-14-95 9:05:00 AM
Acquire Start Date 8-15-95 2:58:06 BM
Detector Name LABQZ

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments
t*****1—******************************t****t*****************************t
Nuclide Activit 25 Error MDA
(pCi/gram)

U-238 Not Detected —  .._..._. .42

TH-234 Not Detected = .._...._. .23

U-234 Not Detected = .....__. Z2.08E+01
RA-22¢ 1.09 S.00E-01 .41

PE-212 5.72E-01 1.18E-01 $.45E-02
BI-214 4.89E-01 1.06E-0Q1 $.59E-02
rB-210 Not Detected —  .____._- ~.43

TH-232 1.62E-01 Z2.33E-01 3I.31E-01
RA-228 7.23E-01 2,41E-01 Z2.49E-01
AC-228 6.46E-01 1.76E-012 Z.74E-Q1
TH-228 7.57E-01 2.91E-01 £.78E-01
RA-224 6.74E-01 4.18E-01 5.56E-01
PB-212 5.77E-01 1.26E-01 6.71E-02
BI-212 5.04E-01 4.10E-01 6.28E-01
TL-208 €.10E-01 1.36E-01 Z.10E-01
U-235 Not Detected = ..._.__. 32.358E-01
TH-231 Nct Detected —  ___.__.__ $.19E-01
PA-231 Not Detected .._..._. Z.57

AC-227 Not Detected —  ._....__. Z.56

TH-227 Not Detected ... ___. S.40E-01
RA-223 Not Detected —  ...._.___. 3.07E-01
RN-21¢9 Not Detected —  ....__ ... =.33E-01
PE-211 Not Detected W ...._ ... .76E-01
TL-207 Not Detected _....._. 2.14E+01
AM-241 Not Detected - _.__.__. £§.75E-01
PU-2139 Not Detected  .o.._... 2.39E+02
Np-237 Not Detected W  ....___. S.71E-01
PA-233 Not Detected — ........ S .28E-02
TH-229 Not Detected -  ........ 3.28E-01

6-133




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CDh-115
CE-139
CE-141
CE-144
CO-56
C0-57
C0O-58
CO-60
CR-51
CS-134
CS-137
CU-64
BEU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-182
K-40
LA-140
MN-54
MN-56
MO-8¢
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-12%
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Hot
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.72E+0Z
Detected
Detectead
Detected
Detectesd
Detected
Detected
Detected
Detected
Detectad
Detected
Detected
Detected
Detected
Detectad
Detect=ad
Detectad
Detected
Detected
Detected
Detectead
Detected
Detected
Detected
Detected
Detected
Detectead

50066708

28 Error

6-134
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************************************************t******t*i’*************t*

*

* Radiation Protection Sample Diagnostics Program |
4:20:46 PM

*****ttt**************************************************t**f********t

/ .o
/ /7
?‘**** L] * x

kx*kkkkdttdw

=

* Analyzed by:

IS AR A EE S S S L R RS S

Customer
Customer Sample
Lab Sample ID

Sample Descripti
Sample Type
Sample Geometry
Sample Quanticy
Sample Date/Time
Acquire Start Da
Detector Name

* %

ID

con

te

Elapsed Live Time
Elapsed Real Time

Comments:

****i-*************i******************************‘t*********************t*

Nuclide

U-228
TH-234
U-234
RA-226
PB-214
BEI-214

PR-210

TH-232
RA-228
AC-228
TH-228
RA-224
PB-212
BI-212
TL-208

U-235

TH-232
TA-231
AC-227
TH-227
RA-223
RN-21¢
PB-211
TL-207

AM-241
PU-23¢
NP-237
PA-233
TH-22¢

Sandia National Laboratories

8-15-95

‘/7/?

Reviewed by:
********t******************

S.WRIGHTSON (7585)
89-GR-010-0-SD-08

50066709

MARINELLI SOIL SAMPLE

Solid
2S8MAR

640.000
8-14-95
8-15-95

LABQG2

1800 seconds
1801 seconds

Activity
(pCi/gram)

Not

Not

Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Detectead
Detected
Detected
1.31

B8.60E-C1
£.%3E-01
Detected

8.03E-0z
7.95E-01
Detected
1.04

5.852E-01
7.90E-01
7.25E-01
7.58E-Q1

Detected
Detectsd
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

gram
S:06:00 AaM
3:43:35 pPM

2S Error

6-135
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F O @ 3O M

P/

.76E-C1
.61lE-C2

~ - o~

.43L-L_
.70E+01

.03

.28E+02
.86E-01
.10E-01
.14E-01

881 Laboratory)



[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-13%
CE-141
CE-144
CO-56
C0-57
CO-58
CO-60
CR-51
CS5-134
Cs-137
CU-64
EU-152
EU-154
EU-155
TE-E9
GD-153
HG-203
T-131
ZN-118m
IX-192
X-40
ZA-140
MN-54
MN-56
MO-¢¢
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-108
35-122
S8-124
S2-125
SC-46
SR-85
TA-182
TA-183
TZ-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR -85

- Sample ID:

Activity
{pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.88E+01
Detected
Detectad
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066709

25 Error

6-136
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*****i***********************tt**************t****t****************t*****

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
- 8-15-95 5:00:57 PM *

t**************************it*******************tt*************t*****t*
*

{ . / ;.
: ; - Y )
* Analyzed by: iﬂ 2%7’@r' Reviewed by: /:;L' -)/ 2/7 *
2SS S S SRR R ERE ¥ f*(*** ****e****************t******t Xhkhkthr kst rrrrrrrtdrt
i

Customer
Customer Sample ID

S.WRIGHTSON (7585)
89-GR-011-0-SS-01 4

Lab Sample ID 50066710

Sample Description : MARINELLI SOTL SAMPLE
Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 811.000 gram
Sample Date/Time 8-14-95 9:09:00 AM
Acquire Start Date 8-15-95 4:25:52 PM
Detector Name LABRQ2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Nuclide Activity 2S Error MDA
(pCi/gram)

U-238 Net Detected  --_-.._.. 24,84

TH-234 Not Detected = .----._. 1.25

U-234 Not Detected = —  ----._._. 2.90E+01
=BA-226 1.0% 8.0ZE-01 l.z¢

PR-214 S.73E-01 1.16E-02 ¢.232E-02
=I-214 5.06E-01 1.02E-02 7.76E-02
PE-210 Not Detected = ......._. 1..6

TH-232 5.85E-01 1.84E-01 1.%8E-01
KA-228 4 .89E-Q01 2.12E-01 2.15E-01
AC-228 6.14E-01 1.80E-01 1.36E-01
TH-228 4.96E-01 3.02E-01 7..6E-01
RA-224 6.97E-01 4.07E-01 €.46E-01
PB-212 6.41E-01 1.33E-01 £.25E-02
BI-212 4 .86E-01 3.48E-01 5.18E-01
TL-208 6.20E-01 1.80E-01 I.30E-01
U-225 Not Detected =  -.-_..._. 3.54E-01
TH-231 Not Detected —  ...._..__. S.23E-Q2
PA-231 Not Detected = ... .. sl

AC-227 Not Detected =  ......_. 2.352

TH-227 Not Detected = -.._.._.__._ S.Z7E-01
RA-223 Not Detected = ....._._. 2.02E-01
RN-215% Not Detected = .._..__. <.212-01
PBE-211 Not Detected = .. _._._.. $.73E-01
TL-207 Not Detected = -....__._. 2.14E+01
AM-241 Not Detected  ._-..___._._. §.68E-01
PU-239 Not Detected = .-.._.._._. 4.21E+02
NpP-237 Not Detected = .....__. 5.50E-01
PR-233 Not Detected  .....__. B.56E-02
TH-229 Not Detected = ......_._ 4.07E-01

6-137



(Summary Report]

Nuclide

IN-115m
IR-192
K-40
LA-140
MN-54
MN-S6
MO-9¢
NA-22
NA-24
NB-85
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SE-125
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
2.82E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.65E+01
Detecteg
Detected
Detected
Detected
Detectesd
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detectead
Detectsd
DetecoaZ
Detected
Detectad
Detected
Detect=2d
Detectead
Detected
Detected
Detected
Detected
Detectead

50066710

25 Error

6-138
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t*****i****************************************************f******f*****t

* Sandia Naticnal Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-16-95 10:07:32 AM *

****************************************************t****f***t**t**t**

b

. . *
* Analyzed by: R h4z/}5 Reviewed by: i/)?/FJ *
RS E SR LK X R B R R R R ( Q*** ****************f********* *kkx XX XXX XXX %% w g

Customer : S.WRIGHTSON (7585)
Customer Sample ID : 83-GR-012-0-SS-01 #
Lab Sample ID : 50066711

Sample Description : MARINELLI SOIL SAMPLE
Sample Type : Solid

Sample Geometry : 2SMAR

Sample Quantity : 654.000 gram
Sample Date/Time : B8-14-85 9:08:00 AM
Acquire Start Date : 8-16-95 9:35:02 AM
Detector Name : LABOQ2

Elapsed Live Time : 1800 seconds
Elapsed Real Time 1801 seconds
Comments:

**********************t*******************t********t********t********t***

Nuclide Activity 258 Error MDA
(pCi/gram)

U-238 Not Detected @ —  ----._.. 5_88

TH-234 Not Detected  ----.-... 1.35

U-234 Not Detected = ----._.. 2.26E+0z
RA-22¢6 1.71 S.08E-01 1.33

PB-214 6.57E-01 1.83E-01 1.58F-C:z
BI-214 4 ,83E-01 1.13E-¢2 1.08zZ-0z2
PB-210 1.17 6.02E-01 S.12E-02
TH-232 7.34E-01 2.54E-Q2 1.02E-01
RA-228 7.11E-01 2.87E-01 2.50E-01
AC-228 7.41E-01 2.07E-01 2.09E-01
TH-228 6.39E-01 3.77E-01 §.51E-0z2
RA-224 4. 36E-01 4 _.16E-01 8.81E-01
PB-212 7.13E-01 1.71E-01 6.74E-02
BI-212 8.84E-01 4.41E-01 5.89E-(1
TL-208 €.54E-01 1.58E-0Q01 1.47E-01
U-235 Not Detected =  ---...._. 4 . 13E-01
TH-231 Not Detected — —  .--.._.._. S.S0E-0°
PA-231 Not Detected = --...._.. 1.95

AC-227 Not Detected Setea 2.8

TH-227 Not Detected — —  ---..._... 6.24E-C1
RA-223 Not Detected = .-.-...... 3.82E-Cz
RN-219 Not Deteczad = -..._... .895.72
PB-211 Not Detected = -._...._. 1.17

TL-207 Not Detectad = --_..._. 2.88E+(0:
AM-241 Not Detected = ---.._._. 9.54E-01
PUJ-239 Not Detected = -....... 5.05E+02
NP-237 Not Detected — .--..... £.48E-01
PA-233 Not Detected — —  --.___... 1.03E-01
TH-229 Not Detected  --_..._... 4.6SE-01

6-139




[Summary Report]

Nuclide

- Sample ID: 50066711

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
NotT
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
3.41E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.66E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
DeTected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detcected

28 Error

6-140
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****************************t**************************************t****t

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] x
' B-16-95 10:45:33 AM x

**************‘***************************t*********t******************

~ *x

\, — » - -
* Analyzed by: '3% Jlélﬁ;g Reviewed by: JZ¢2/95 *
(R eSS S S SR LR R RS R 7 *hxk t************************ LR A R L S R R R R R X

S.WRIGHTSON (7585)
89-GR-013-0-8SS-01 *
50066712

~

Customer
Custcmer Sample ID
Lab Sample ID

Sample Description : MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 778.000 gram
Sample Date/Time 8-14-95 9:18:00 AM
Acquire Start Date 8-16-95 10:12:23 AM
Detector Name LABOQO2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
ttt*i**************f*******t*i******i—t*t******t*********t*t********ti****

Nuclide Activity 28 Error MDA
(pCi/gram)

U-238 Not Detected  -----... 5.20

TE-234 Not Detected = ~  -------. .22

J-234 Not Detected =  ------.. Z2.16E+01
RA-226 1.11 5.68E-01 &§.18E-01
CB-214 6.58E-01 1.26E-01 8.34E-02
27-214 6.10E-01 1.C3E-01 7.16E-02
FE-210 Not Detected = ---._._.__._ 1.17

TE-232 €.55E-01 2.25E-01 z.70E-01
RA-228 5.53E-01 2.46E-01 Z.17E-01
AC-228 Not Detected = - ---.__. 3.254E-01
TH-228 8.44E-01 3.83E-01 7.57E-01
RA-224 $.79E-01 4.74E-01 7.43E-01
PR-212 ©.14E-01 1.37E-0Q1 1.31E-01
BI-212 9.52E-01 4,22E-01 £.50E-01
TL-208 7.13E-01 1.85E-01 1.30E-01
U-235 Not Detected = _-..._.__._ 3.89E-01
TH-231 Not Detected = .-__._._._._ 9.56E-01
-=-231 NCT Zetected 00 o--o--.o.. 1.74

aC-227 Not Detected = --...__._ Z2.87

TH-227 Not Detected = .-....__. £.531E-01
RA-223 Not Detected = .--..___. 3.45E-Q1
RN-2189 Not Detected = ---..._. 4.54E-01
?2-211 Not Detected = -_....._._ 1.05

TL-207 Not Detected — -...__.. 2.29E+01
AM-241 Not Detected = .-.-.....__. S.00E-01
PU-238 Not Detected = --._____. 4_.73E+02
NP-237 Not Detected = .--._...__. 6.18E-01
“A-233 Not Detected =  --......_ 1.01E-01
TH-229 Not Detected = .-...._. 4 . 4Q0E-01

6-141



(Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140C
CDh-109
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
CO-58
CO-60C
CR-51
CS8-134
C5-137
CU-64
EU-152
EU-154
EU-1E85
FE-5¢%
GD-153
HG-202
I-131
IN-1Z2m
IR-16Z2
K-40
LA-14¢C
MN-54
MN-5¢
MO-5¢
NA-2Z
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-10¢
SB-122
SB-1Z2
SB-12¢

—~ -~
~ -l
= =T

SR-85
TA-182
TA-183
TE-132
TL-20%
V-48
XE-13:
Y-88
ZN-65
ZR-5%

- Sample ID: 50066712

Activity
(pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
8.12E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.83E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detectced
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error

6-142
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t*******************************************************************f*t*i

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory)] *
8-16-95 11:24:17 AM *

.‘*******************************‘k************t************************t

* 4 ) *
* Analyzed by: ; 347/9 Reviewed by: ’i:;zz' g /7/§f/ *
LB RS S LSRR EE LYY PR L3 2% 2 ********************* LB A RS SRR X R B X TR L R R

S.WRIGHTSON (7585)
89-GR-014-0-88-01
50066713

Customer
Customer Sample ID
Lab Sample ID

Sample Descripticn MARINELLI SOIL SAMPLE

Sample Type Seolid

Sample Geometry 28SMAR

Sample Quantity 813.000 gram
Sample Date/Time 8-14-95 9:17:00 AM
Acquire Start Date 8-16-95 10:51:08 AM
Detector Name LABO2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
**********t**ttt*********************************************************

Nuclide Activity 28 Error MDA
(pCi/gram)
U-238 Not Detected = --_-..._._ 5.44
TH-224 Not Detected  —  --.__.... 1.21
U-234 Not Detected = --_..... 1.94E+02
RA-2Z226 8.52E-01 6.56E-01 .01
PR-214 7.05E-01 1.41E-C2 1.17E-02
BI-214 6.04E-01 1.15E-02 8§.18E-C2
PBE-210 Not Detected  —  --__.... 1.50
TH-232 6.695-01 2.28E-01 2.77E-02
RA-228 5.36E-01 2.51E-01 3.44E-01
AC-228 8.01E-01 1.87E-01 i1.51E-02
TH-228 Not Detecred .- .-.._._ 1.21
RA-224 Not Detected = = ----__.._ 1.65
PB-212 7.28E-01 1.47E-01 6€.22E-02
BI-212 7.11E-01 4.56E-01 6.73E-CQ1
TL-208 6.0%E-01 1.39E-02 1.24E-0Q02
U-23%5 Not Detected = --_-.._.._.._ 3.83E-01
TH-231 Not Detected  .---.___. S.18E-C:
PA-231 Not Detected  --.._.... 1.67
AC-227 Not Detected = --._.___. 2.76
TH-227 Not Detected = ~  ---...._.. 5.64E-Q:
RA-223 Not Detected = .- _....._ 3.23E-Cz
RN-Z1¢ Not Detected = _..._._. 1.53E-:
PB-211 Not Detected = ........ 1.06
TL-207 Not Detected ... __.._. 2.28E+01
AM-241 Not Detected = --.._._.. S.08E-0Q1
PU-22¢9 Not Detected  -....._. 4 S58E+02
NP-237 Not Detected = ~  --.._._. 5.86E-01
PA-233 Not Detected — -...._.. ©.47E-02
TH-229 Not Detected = -...._.. 4.30E-01

6-143




6-144

‘[Summary Report] - Sample ID: 50066713
Nuclide Activity 2S5 Error MDA
(pCi/gram)

AG-110m Not Detected @  «+------- 7.66E-02
AR-41 Not Detected @ -------- 1.09E+07
BA-133 Not Detected @ -------- 9.53E-02
BA-140 Not Detected  -------- 1.76E-01
CD-1089 Not Detected @ -------- 1.96
CD-115 Not Detected @ -------- 2.04E-01
CE-139 Not Detected @ -------- 4 .90E-02
CE-141 Not Detected @ -------- 8.93E-02
CE-144 Not Detected @ ----=---- 3.89E-01
CO-56 Not Detected  -------- 5.58E-02
CO-57 Not Detected @  -------- 5.02E-02
C0O-58 Nct Detected @ @~ @ -------- 5.20E-02
CO-60 Not Detected @  -==----- 5.91E-02
CR-51 Not Detected -------- 3.91E-01
CS-134 Not Detected -------- 8.13E-02
Cs-137 1.82E-01 4.94E-02 5.50E-02
CU-64 Not Detected ----=---- 1.77E+02
EU-1582 Not Detected  -------- 3.86E-01
EU-154 Not Detected  -------- 2.78E-01
EU-155 Not Detected @ -------- 2.24E-01
FE-S¢ Not Detected -------- 1.22E-01
GD-153 Not Detected @ -------- 1.71E-01
HG-203 Not Detected @ @ -------- 4 BOE-02
I-131 Not Detected  --=------ 5.40E-02
IN-115m Not Detected @ -------- 2.38E+02
IR-1892 Not Detected  -------- 4 .855E-02
K-40 1.80E+01 2.63 £.03E-01
LA-140 Not Detected = -~--«---- 1.4%E-01
MN-54 Not Detected @ -------- 5.62E-02
MN-56 Not Detected @ @ -------- 3.61E+04
MC-99 Not LDetected ---=----- 5.3LE-C1
NA-22 Not Detected = -------- 6.84E-02
NA-24 Not Detected @ -------- 4.,75E-01
NB-95 Not Detected @ -------- 3.82E-01
ND-147 Not Detected -------- 3.38E-01
NI-57 Not Detected =  -------- 1.90E-0Q1
BE-7 Not Detected @ ----=---- 4.20E-01
RU-103 Nct Detected @ @ -------- 4 45E-Q2Z
RU-106 Nct Detected @ @ -------- 4 .55E-01
SB-122 Not Detected -------- 1.04E-01
SB-124 Not Detected -------- 5.06E-02
SB-125 Not Detected  -------- 1.32E-01
SC-46 Not Detected = = -~------- 8.39E-02
SR-85 Not Detected = --:t---.- 5.96E-02
TA-182 Not Detected  -------- 2.44E-01
TA-183 Not Detected =  -------- 1.04
TE-132 Not Detected  -------- 5.385-02
TL-201 Not Detected @ @ -------- 2.10E-02
v-48 Not Detected = -------- 6.34E-02
XE-133 Not Detected  -------- 3.79E-01
Y-88 Not Detected =  -------- 4 _18E-02
ZN-65 Not Detected = -------- 1.67E-01
ZKk-95 Not Detected =  -------- 9.51E-02




*******t***************************i‘****************************‘tt*******

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratcry] *
8-16-95 12:03:13 PM *

:****************V****************************************************
x ~—

*
* Analyzed by: / 547/?5 Reviewed by: & :%47 5 *
IR SRS ER L EEE R EEE X R X R v **************************** AR R R ERE LR EERERETEY

1%

Customer : S.WRIGHTSON (7585)
Customer Sample ID : 89-GR-016-0-SS-Q1 *
Lab Sample ID : 50066714

Sample Description : MARINELLI SOIL SAMPLE
Sample Type : Solid

Sample Geometry : 2SMAR

Sample Quantity : 793.000 gram
Sample Date/Time : 8-14-95 89:20:00 aM
Acquire Start Date : 8-16-85 11:29:57 AM
Detector Name : LABO2

Elapsed Live Time : 1800 seconds
Elapsed Real Time : 1801 seconds
Comments:

*************************t***************************************t*******

Nuclide Activity 28 Error MDA
(pCi/gram)

U-238 Not Detected  —  ---__... 5.38

THE-234 Not Detected = --...... 1.21

U-234 Not Detected =  ---.--.-.. 2.01E+01
RA-226 1.11 7.15E-01 1.08

£E-214 6.30E-01 1.28E-Q1 S.51E-C2
=21-214 5.56E-01 1..ZE-01 8.50E-02
ZB-210 Not Detected = = -----.-..._ 1.28

TH-232 5.06E-01 2.83E-01 3.861E-C1
KA-228 5.68E-01 2.44E-01 2.33%-01
AC-228 7.85E-01 1.90E-01 1.6452-01
TH-228 ©.60E-01 3.85E-01 7.07E-01
RA-224 4,.17E-01 3.70E-01 7.88E-01
PB-212 7.11E-0Q1 1.46E-01 6.50E-Q2
BI-212 1.16 £.08E-01 6.81F-01
TL-208 ©.17E-01 1.40E-01 1.20E-01
U-235 Not Detected = --..___. 3.82E-01
TE-231 Not Detected = --.-.__._. S.37E-01
TA-231 Not Detected - e 1.77

AC-227 Not Detected = --._...._ 2.82

TH-227 Not Detected = -..._....._ 5.78E-01
RA-223 Not Detected = -....__._ 3.40E-C1
xN-216 Not Detected - ... _._. 4. 27=-22
°5-211 Not Detected = -....... 1.08

TL-207 Not Detected = -.....__. 2.33E+01
AM-241 Not Detected — -.....__ 8.94E-0Q1
PU-239 Not Detected = ..._._.__. 4.69E+02
NP-237 Not Detected —  ._...___. 6.02E-01
PA-233 Not Detected = ......_._ 9.56E-02
TH-229 Not Detected = -..__.._... 4.36E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-108%
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
CO-58
CO-60
CR-51
C8-134
CS-137
CU-64
EU-152
EU-154
EU-15%5
TE-E9
GD-1583
HG-203
I-131
IN-115m
IR-152
K-40
TA-140
MN-54
MN-56
MO-8¢
NA-22
NA-24
NB-85
ND-147
NI-57
BE-7
RU-103
RU-10¢
S3-122
SB-124
SBE-125
SC-4¢
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN- 6%
ZX-95

- Sample ID:

Activity
{pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
2.18E-01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.59E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected

Detected
Detected
Detected
Detected

50066714

28 Error

6-146
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.40E+04
.31E-01
.62E-02
.90E-01
.93E-01
.59E-01
.00E-C1
.09E-01
.79E-02
.60E-01
.10E-01
.39E-02
.19E-CL
.34E-0Z2
.C09E-0z
.41E-0CX
.03

.44E-02
.15E-Cl
.81E-0CZ
.05E-01
.535E-02
.72E-01
.57E-02




*********************************************************i***************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-16-95 12:40:03 PM *

2 S A SR AR REX XL X XS
= ,-/
* Analyzed by: X/

17/95
Tk rhkhkrrrdthhdtri

********t***t**********************************t******

*

-
/ Reviewed byt’:;Z/ 3 /?/,51 *
***************************** t & & & &3 IR A S R R A E R R R E TR

S.WRIGHTSON (7585)
89-GR-017-0-8S-01
50066715

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample Type Sclid

Sample Geometry 2SMAR

Sample Quantity 702.000 gram
Sample Date/Time 8-14-95 9:29:00 AM
Acquire Start Date 8-16-95 12:07:42 PM
Detector Name LABQ2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
***t******************************************f**************************

Nuclide Activity 2S Error MDA
(pCi/gram)
U-238 Not Detected = = -----.__._ 5.55
TH-234 Not Detected = = ---.-.__. 1.21
U-234 Not Detected = = ----._... 2.04E+01
RA-22¢6 Not Detected = = ---.._.. 1.24
PB-214 4 .64E-01 1.10E-01 1.07E-01
BI-214 4.,32E-01 S.79E-02 8.63E-02
PB-210 Not Detected = = --__.__.. 1.67
TH-232 5.45E-0Q1 2.38E-01 3.14E-01
RA-228 4 . 85E-01 2.51E-01 3.51E-01
AC-228 Not Detected = ~  ---.--... 3.24E-01
TH-228 8.36E-01 4 . 0%E-01 7.58E-01
RA-224 Not Detected = = ---_-.._.. 1.67
PB-212 5.14E-01 1.16E-01 1.07E-01
BI-212 5.66E-01 3.96E-01 5.85E-01
TL-208 5,15E-01 1.38E-01 1.42E-01
U-235 Not Detected = = .-._._._. 3.90E-01
TH-231 Not Detected = = --.-._.... 9.42E-01
PA-231 Not Detected = = -._.._._._ 1.77
AC-227 Not Detected = ---.__._. 2.91
TH-227 Not Detected = ---._... 5.67E-01
R&-223 Not Detected = --..___._ 2.34E-01
RN-219 Not Detected = -_.._._... 1.48E-01
PBE-211 Not Detected = - ._.._..._. 1.05
TL-207 Not Detected =  --.._-___._ 2.34E+01
AM-2417 Not Detected = = -..__.__._ 8.91E-01
PU-233 Not Detected = ---..__. 4 _49E+02
Np-237 Not Detected = ~ ----._._. 5.87E-01
PA-233 Not Detected = --._._._._. 1.02E-01
TH-229 Not Detected  —  ----._.._._ 4.32E-01

6-147




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CC-57
CO-58
CO-60
CR-51
CS5-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-58S
GD-153
HG-203
I-131
IN-115m
IR-152
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-10¢6
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN- 65
ZR-95

- Sample ID: 50066715

Activity
{pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
6.8%E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.78E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Daetected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2S Error

6-148

WRE& W bOARNOORUE SR ENWWLRWAI IR EL_BNUBRHNDWERNE -JILEAUNUTAWLODNDNORE O

.20E+02
.21E-01
.02E-01
.25E-01
.33E-01
.66E-01
.70E-02
.28E-02
.91E+02
.65E-02
.14E-01
.56E-01
.76E-02
.46E+04
.49E-01
.63E-02
.32E-01
.89E-01
L47E-01
.23E-01
.24E-01
.71E-02
.93E-01
L12E-01
L41E-02
.33E-01
.90E-02
L11E-02
.70E-01
.03

.70E-Q2
.13E-01
.87E-02
.94FE-01
.01E-02
.76E-01
.65E-02




**-k***t*************************************************************t****

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
8-16-95 1:17:04 PM *

E**************t****************************************************t**

*
7 ] -

‘/67/?8 Reviewed by: d/12/ 5 *
******************************* ThkEkdhh it R B B R & X X T

S.WRIGHTSON (7585)
89-GR-018-0-SS-01 »
50066716

* Analyzed by:

******f************!

Customer
Customer Sample ID
Lab Sample ID

Sample Description : MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 835.000 gram
Sample Date/Time 8-14-95 9:24:00 AM
Acquire Start Date 8-16-95 12:44:39 PM
Detector Name LARQ2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
*****tt***************************************i**************************

Nuclide Activity 2S Error MDA
(pCi/gram)

U-238 Not Detected = = ----_-_.. 5.13

TH-234 Not Detected = =  ---.._._.. 1.16

U-234 Not Detected = --.-.... 1.84E+01
RA-226 1.06 6.70E-01 1.01

PB-214 S.66E-01 1.16E-01 9.61E-02
BI-214 4. 81E-01 1.04E-01 9.54E-02
PB-210 Not Detected = = ----._._. 1.18

TH-232 5.86E-01 1.85E-01 2.03E-01
RA-228 5.66E-01 2.16E-01 2.00E-01
AC-228 7.15E-01 1,76E-01 1.54E-01
TH-228 Not Detected = .- --_.__ 1.13

RA-224 8.05E-01 4.09E-01 6.01E-01
PB-212 5.52E-01 1.14E-Q1 9.15E-02
BI-212 7.79E-01 4.62E-01 6.73E-01
TL-208 5.57E-01 1.35E-01 1.31E-01
U-235 Not Detected =  ---.___._. 3.58E-01
TH-231 Not Detected = = --.__... 8.81E-01
PA-231 Not Detected W = «c.o_.._. 1.57

AC-227 Not Detected W .-2_..__. 2.69

TH-227 Not Detected  ---_.___. 5.40E-01
RA-223 Not Detected = --.-_..__. 3.15E-01
RN-219 Not Detected = .-._..__.. 4 .21E-01
PB-211 Not Detected =  .--_...__. 9.02E-01
TL-207 Not Detected =  -...____._ 2.22E+01
AM-241 Not Detected @ = -._._._. 8.78E-01
PU-239 Not Detected = -_-.__.___. 4.25E+02
NP-237 Not Detected = .-..__.__. 5.57E-01
PaA-233 Not Detected =  -..._... 8.66E-02
TH-229 Not Detected = .._____. 4 . 13E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
Co-57
CO-58
CO0-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-9¢
NA-22
NA-24
NB-G5
ND-147
NI-&7
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50066716

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.83E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

25 Error

T

6-150
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t*t***t********************************************************t*********

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-16-95 1:54:42 PM *

r***t******************t******************t********t*t*********t**t****

* Analyzed by:

. ) j .
q/l'f /‘?i Reviewed by: p) /7/;; -
khkdkdkdhkhrrrhrrhkhkdkdddd ******************************* ********************

S.WRIGHTSON (7585)
89-GR-019-0-58S-01 =
50066717

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample e Selid

Samgle gggmetry 2SMAR

Sample Quantity 521.000 gram
Sample Date/Time 8-14-95 9:28:00 AM
Acquire Start Date B8-16-95 1:22:00 PM
Detector Name LABO2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
**t*i********************************************************************

Nuclide Activity 2S Error MDA
(pCi/gram)}
U-238 Not Detected =  ---_.._. £.65
TH-2234 Not Detected =  -_.-_-_._.. 1.57
U-234 Not Detected = — -.__._._._ 2.57E+401
RA-226 7.97E-01 1.10 1.7%
PBR-214 6.05E-01 1.44E-0Q1 1.3%9E-01
BI-214 5.62E-0Q1 1.28E-01 1.12E-01
PB-210 Not Detected = = ---..-.___ 1.77
TH-232 5.60E-01 2.87E-01 4.03E-01
RA-228 Not Detected = = --..._._. 6.42E-01
AC-228 Not Detected = --....._._ 4 . 47E-Q1
TH-228 1.07 5.21E-01 5.66E-01
RA-224 Not Detected  ~  ---.____ 2.12
PB-212 7.90E-01 1.75E-01 8.26E-02
BI-212 Not Detected = ._..____ 1.18
TL-208 6.15E-01 1.60E-01 1.51E-01
U-235 Not Detected = = --_._._._. 4 . 62E-01
TH-231 Not Detected @ —  -...__.._ 1.17
PA-232 Not Detected =  .-..____._ 2.23
AC-227 Not Detected = = ---..._._. 3.63
TH-227 Not Detected = = -._._._..._ 7.40E-01
RA-223 Not Detected = .- ____._. 4 ,22E-01
RN-219 Not Detected =  .-..____._ 5.82E-01
PB-211 Not Detected  --..__._._ 1.35
TL-207 Not Detected =  .-_.____. 3.05%E+01
AM-241 Not Detected .. _._._.__. 1.10
PU-239 Not Detected  -_._..__._.. 5.54E+02
NP-237 Not Detected = -._..__._ 7.63E-01
PA-233 Not Detected .. __.___. 1.22E-01
TH-22¢ Not Detected - .._.___. 5.62E-01

6-151




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CrR-51
C5-134
C5-137
CU-64
EU-152
EU-154
EU-155
FE-58%
GD-153
HG-203
I-131
IN-115m
IR-182
K-40
LA-140
MN-54
MN-56
MO-S9S
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

Activity

(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
7.98E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.70E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID: 50066717

25 Error

- - - m o o

6-152
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.63E-02
.72E+02
.44E-01
.00E-01
.82E-01
.64E-01
.16E-01
.19E-02
.12E-02
.30E+02
.70E-02
.47E-01
.84E-01
.10E-02
.74E+04
.82E-01
.54E-02
.86E-01
.08E-01
L47E-01
.52E-01
.62E-01
.94E-02
.83E-01
.41E-01
.BQE-02
.72E-01
.08E-01
.48E-02
.19E-01
.27

.63E-02
.29E-01
.38E-02
.97E-01
.60E-02
.14E-01
.34E-01




****************************************t***t*t**************************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-16-95 2:37:53 PM *

'**t*************************************t***************************t*

*

i - -
%L7/¢‘ Reviewed by: §/i9/5 1 *
******?**********f************** Thkkxkk ok hk ko k Kk k ok ok kx

S.WRIGHTSON {7585)
89-GR-020-0-8SD-08
50066718

* Analyzed by:

LA S SR A SR RS S S T EEY

Customer
Customer Sample ID
Lab Sample ID

Sample Descripticn MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 2SMAR

Sample Quantity 735.000 gram
Sample Date/Time 8-14-95 9:25:00 AM
Acquire Start Date B-16-95 2:00:35 PM
Detector Name LABOQ2

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
********************t*************************t*********ii***************

Nuclide Activity 28 Error MDA
(pCi/gram)
U-238 Not Detected = —  ----__.. 5.33
TH-234 Not Detected = = ----._.. 1.23
U-234 Not Detected = -------- 2.09E+01
RA-226 1.82 9.50E-01 1.38
PB-214 5.29E-01 1.18E-01 1.11E-01
BI-214 5.01E-01 1.06E-01 8.70E-02
PB-210 Not Detected =  ---_.... 1.08
TH-232 7.34E-01 2.60E-02 3.22E-021
RA-228 5.34E-0Q1 2.24E-01 2.86E-01
AC-228 Not Detected = =  ----.._. 3.32E-01
TH-228 7.07E-01 3.98E-01 7.60E-01
RA-224 Not Detected = .---_-._. 1.68
PB-212 6.52E-01 1.3SE-01 6.40E-02
BI-212 6.96E-01 4.24E-01 6.12E-01
TL-208 6.51E-0Q1 1.57E-01 1.54E-01
U-235 Not Detected = .----.__._ 3.81E-01
TH-231 Not Detected =  ---__._._.._ 9.02E-01
PA-231 Not Detected = = ---_._.. 1.68
AC-227 Not Detected = = ---..__._ 2.71
TH-227 Not Detected =  ._-._..__..._ 5.75E-01
RA-223 Not Detected =  .---.__.._ 3.32E-01
RN-219 Not Detected = --.-._._._. 4 ,47E-01
PB-211 Not Detected = --...... 1.05
TL-207 Not Detected = --._.__.. 2.25E+01
AM-241 Not Detected  --.._.__._ 8.79E-01
PU-239 Not Detected = = --.-.___._._ 4.47E+02
NP-237 Not Detected = ----._._. 5.81E-01
PA-233 Not Detected = --._.__... S.35E-02
TH-229 Not Detected = = .-.___._._.._ 4 . 47E-01

6-153




[Summary Report]

Nuclide

- Sample ID: 50066718

Activity
(pCi/gram)

Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.69E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error

________

6-154
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****************************************************
Sandia National Laboratories

*

* Radiation Protection Sample Diagnostics Program (881 Laboratory]
B-16-95 3:29:52 DM
f***********************************************f****************tf***

* Analyzed by:

LEE S SR LSS RS L EEE TR I

Customer
Customer Sample ID

S/f'/'/ffS

S .WRIGHTSON

Reviewed by:
* ****t****************i*****

(7585)

LAB CONTROL SAMPLE ANALYSIS #CG134

************t**t*****

{//7
Akt bk kwern

TxX XXX XX

Lab Sample ID 50066719
Sample Description MIXED GAMMA STANDARD
Sample Type Liquid

Sample Geometry WMAR,

Sample Quantity 1.000 Each
Sample Date/Time 11-01-90 12:00:00 PM
Acquire Start Date B-16-95 3:16:29 PM
Detector Name LABQ2

600 seconds
606 seconds

Elapsed Live Time
Elapsed Real Time

Nuclide Activity 2S Error MDA
(pCi/Each)

U-238 Not Detected = = -----._. 2.16E+04
TH-234 Not Detected = = ----._.._ 4.71E+03
U-234 Not Detected = = ----_.... 1.17E+05
RA-226 Not Detected = = ---.._..._ 5.86E+03
PB-214 Not Detected =  ----.__._ 6.97E+02
BI-214 Not Detected = ~ ----.__. 6.28E+02
PB-210 Not Detected = = --_._.._._ 4.44E+03
TH-232 Not Detected = = ----..-..__ 2.00E+03
RA-228 Not Detected =  ----.__. 2.80E+03
AC-228 Not Detected = = ----_._. 1.78E+03
TH-228 Not Detected @ = --_._._. 3.73E+04
RA-224 Not Detected =  --.._.__. 5.52E+04
PB-212 Not Detected = ~ -----..._ 2_.99E+03
BI-212 Not Detected = = ---._..__.. 2.68E+D4
TL-208 Not Detected = = ---_._._._._ 5.39E+03
U-235 Not Detected =  --..._._.. 1.84E+03
TH-231 Not Detected = .---.._._. 3.74E+03
PA-231 Not Detected =  --.__.__. 9.16E+03
AC-227 Not Detected =  --.____. 1.60E+04
TH-227 Not Detected = = --_____. 2.28E+03
RA-223 Not Detected = - ..-.__._. 1.00E+26
RN-21¢9 Not Detected =  --._..___. 2.82E+03
PB-211 Not Detected = = -.._._._. 8.33E+03
TL-207 Not Detected = --._..-_._._ 2.20E+05
AM-241 9.26E+04 1.67E+04 £.97E+03
PU-239 Not Detected .._.._._. 2.15E+06
NpP-237 Not Detected = -._.___._ 2.64E+03
PA-233 Not Detected =  --.____._ 5.93E+02
TH-229 Not Detected — -..___._. 2.08E+03

6-155




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-108
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
C5-137
CU-¢64
EU-152
EU-154
EU-155
FE-58
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-S7
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
{pCi/Each)

Detected
Detected
Detected
Detected
3.11E+05
Detected
Detected
Detected
Detected
Detected
Detected
Detected
7.42E+04
Detected
Detected
6.71E+04
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066719

28 Error

6-156

HERHERRPHEPODAOWHEPOONFRHRERPHORRHRPRERERWURRUORANNWLREBHNOHNNREORRF©OF 0

.00E+26
.2BE+(0C4
.00E+26
.59E+06
.58E+18
.33E+05
.67E+09
.12E+04
L.01E+10
.25E+02
.37E+22
.49E+03
.65E+02
.00E+26
.48E+03
.27E+03
.13E+03
.04E+14
.18E+05
L41E+13
.00E+26
.00E+26
.76E+09
.59E+03
.00E+26
.91E+04
.00E+26
.00E+26
.54E+02
.00E+26
.00E+26
.00E+2¢
.00E+26
.51E+13
.81E+15
.35E+04
.D0E+26
.65E+11
.44E+03
.79E+08
.54E+10
.00E+07
.00E+26
.00E+26
.00E+2¢6
.00E+26
.00E+26
.62E+07
.36E+05
.04E+11




P T s s 2222222 R A S RSN EEPERIL LS LSS A SRS ALttt tnsttllEEE RS
Sandia Naticnal Laboratories
* Radiation Protection Sample Diagnostics Program

Quality Assurance Report
dhrrh kTR tk Rkt rhrrrhbrrrrrhkhkddrhhrdhrrxhrrrrrrdrr bt rrrrrrsrrrrrercsen

*

Report Date

QA File

Analyst

Sample ID

Sample Quantity
Sample Date
Measurement Date
Elapsed Live Time
Elapsed Real Time

Parameter

AM-241 Activity
CS-137 Activicy

CO-60 Activity

Flags Key: LU =
5D =

g

BS

il

Reviewed by:

8-16-25

3:35:25 BM

C:\GENIEPC\CAMFILES\LCS2.QAF

JMC
50066719
1.00
11-01-90
8-16-95
500
606

2.174E-02
6.890E-02

7.548E-02

Boundary Test
Sample Driven
Driven
Measurement Bias Test

Each
12:00:00 PM
3:16:29 PM
seconds
seconds

18 Error New Value < LU

7.318E-03 8.257E-02 <«

4.592E-03 6.708E-02 <

5.035E-03 7.348E-02 <«

(Ab = Above
N-Sigma Test (In = Investigar
N-Sigma Test (In = Investigat

(In = Investigacrs,

C]/z@ %'?/?S

6-157

) «h
inonod

ot i e AR Y

[§]

]

v

Action)
Action!
Action)



- *

e T s 2222222222232 3222222222222 2R Attt il it sttt st sl

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* 8-16-%5 2:58:05 PM *

et e e R R R R A AR 2 R R R R R RIS A LA A LSS SR RS SRR s R AR R RA RERE L L RS EEEEEEE R/
*

* ! -
* Analyzed by: 317/5)7 Reviewed by:-//;)d’:5/7/?/ *
R R R L R R R RS R R AL L AR XSS SR AR RLdalil sl RarFEAA RS alat st has s

Customer 5. WRIGHTSON 75835 - - .
Customer Sample ID 014959-07 QC{ GR Cos O'SSD
Lab Sampie ID : 50067101

Sample Description MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 1SMAR

Sample Quantity 779.000 gram
Sample Date/Time 8-14-95 8:54:00 AM
Acguire Start Date 8-16-95 2:25:30 PM
Detector Name LABQO1

Zlapsed Live Time :

1800 seconds

zlapsed Real Time 1801 seconds

Caomments:
I 2 RS SR 22 R A SRR AR SRS s R AR A RS S LRSS SSLELE RS Rl A RS SRERERRSEEREEE RE XX

Nuclide Activity 28 Error MDA
{(pCi/gram)
U-238 Not Detected -------- 1.8<
TH-234 Not Detected =  ~------- 6§.27E-C1
U-23¢ Not Detected -------- 1.84E+01
RA-224 S.76E-01 8.172-01 1.28
DB-214 6.13E-01 1.13E-01 6.668-02
BI-214 4 .73E-01 g.75E-02 B.11E-02
?3-210 Not Detected  -------- 1.38
TE-232 6.36E-01 1.99E-01 2.24E-01
RA-228 5.17E-C1 2.02E-Q1 2.52E-Q1
AC-222 6.92E-01 1.68E-0Q1 1.42E-01
TH-228 4_01E-C1 2.862-01 8§.17E-01
RA-224 Not Detected = -=------- 1.43
pPB-212 €.15E-01 1.25E-01 5.92E-02
BI-212 4 .61E-01 3.59E-01 5.44E-01
TL-208 5.66E-01 1.40E-01 1.45E-01
U-235 Not Detected @ =  -c------- 3.25E-01
H-231 Not Detected = = -------.- &€.45E-01
PA-231 Not Detected @ =  --+----- 1.98
AT-227 Not Detected @ @ --~------ 2.58
TH-227 Not Detected =  -=------ 5.2CE-C2
RA-223 Not Detected -------.- 2.342-01
RN-219 Not Detected = = -------- 3.87E-01
PB-211 Not Detected = -------- 2.03
TL-207 Not Detected @ -----.--. 2_08E+01
AM-241 Not Detected =  -------- 2.322-01
PU-239 Not Detected @ -------- 3.838E+02
NP-237 Not Detected @ @ @ -------- 2.87E-01
DA-233 Not Detected - .----- 8.93E-02
TH-229 Not Detected = -------- 3.83E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CC-56
C0O-57
CO-58
C0-60
CR-51
CS-134
CS-137
CU-64
EU-152
=U-154
=J-155
FZ-58
GD-153
BG-203
I-131
IN-115m
IR-1¢82
X-240
TA-140
MN-54
MN-56
MD-99
NA-22
NA-24
N3-95
ND-147
NI-57
3E-7
RU-103
RU-106
§2-122
§3-124
S§=-125
SC-4¢6
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
X=-133
V-88
ZN-65
Zr-85

- Sample ID: 50067101

Activity
{pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
7.36E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.57E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

25 Error

........

........
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******i*t******t***f************t***

f*f*tt*f**i**************ri***r**tt*t

*

+ Sandia National Laboratories ‘
* Radiacion Protection Sample Diagnostics Program (881 Laboraroryl *
* £-1£-95 3:46:27 PM *
**-ﬁi***tt***f**i**i**#i******i***ii*******wf***tt**ttt****t*f**\\-t***1*,1,-

*

=

Reviewed Dby: z A’/[ 7 /f}/ *

t*t*ft*t****tt*****tt**** SRR EERA RS R R Ra s il bl

&q- Ge- Olo -0-53

* Apnalyzed by

******t*ttttr*;::;;%:;*gz

Customer 5. WRIGHTSON 7585
Customer Sample ID 014260-07

Lab Sample ID : 50067102

Sample Description : MARINELLI SOIL SAMPLE
Sample Type : Sclid

Sample Geometry : 1SMAR

- Sample Quantity : €19.000 gram
Sample Date/Time : 8-14-95 9:06:00 AM
Acquire Start Date £-16-85 3:13:23 PM
Detector Name LAROL

Elapsed Live Time 1800 seconds
Elapsed Real Time 1801 seconds

Comments:
*********1******fr***t****t***r*******rtr**rr****t*t**t**t*****tf***r****

Nuclide Activity 28 Error MDA
{pCi/gram)
U-238 Not Detected o e------- 2.2 //;l
TH-234 22a Lt -I-CY 6.74E ow»ﬁV}iﬁmﬁ*‘L
U-234 Not Detected = --=----- 2 .30E+01 @!7
RB-226 9.56E-01 6.23E-01 S.41E-01
BB-214% 7.53E-01 1.50E-01 1.20E-01
ar-214 £.87E-01 1.33E-01 5.21E-02
£3-210 Not Detected —  -------- 1.54
TH-232 7.12E-01 2.50E-01 3.06E-01
Rn-228 5.01E-01 2.47E-01 2.22E-01
RC-228 7.38E-01 1.82E-01 1.73E-01
TH-228 5.88z2-01 31.0538E-01 g, LCE-CL
RA-224 §.31E-01 4 .58E-01 7.%2E-01
DR-212 T7.75E-01 1.90E-01 €.57E-02
BI-212 5.33E-01 3_.77E-01 5.55E-01
TL-20€ 7.13E-01 1.6C0E-01 1.36E-01
U-235 Not Detected  -------- 4 _15E-01
TH-231 - —a R 4 _GEE-0L prst & 1w7i94“{ /i;
PA 231 Not Detected  -------- 2.487
AC-227 Not Datected @ -------- 2.2a x/)
T=-227 Not Detected  -------- 6.25E-01
RA-223 Not Detected -------- 2.80E-01
RN-218 Not Detected = --=--=---- 4.12E-01
P3-2112 Not Detected - ------ 1.23
TL-207 Not Detegcted ™ ~-=~-=---- 2.75E+01
AM-221 Not Detected @  ---=----- 2.70E-01
EU-238 Not Detected - ------- 4 57E-02
NZ-227 Not Detecte -------- S.10E-01
PA-233 Not Detected @ -c------ 1.122-01
TE-228 Not Dertected W -------- & _ ZZ2E-01

6-160




{Surmary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-108
Cb-115
CE-138
CE-141
CE-144
CO-56
C0O-57
CO-58
CO-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-182
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-2¢&
NB-95
ND-147
NI-57
BE-7
RU-103
RU-1086
§B-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-865
ZR-55

- Sample ID: 50067102

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.65E+01
Detected

Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2S Error

........
P

........
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* 8-16-95 6:18:06 PM =

I R e e EreE2222 2 2220 d R SR ETEREERRRERLELR AR R ALl Rl R RS R R REEEEEETETEEEE S X L

* -— ¥
-~ , -

* analyzed by: 11775 Reviewed by:i;;L'A’(Z/f' *

P e E R R AR R AR R P A e e R e R E R R R 2R R R R AR R R R EE SR TR TP R R X S g g

Customer S.WRIGHTSON (7585) )
Customer Sample ID 014961-07 - ﬁ_ﬁf_ O -5
Lab Sampie ID 50067102 =

Sample Description : MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry : 1SMAR

Sample Quantity : 732.000 gram
Szmple Date/Time : B-14-95 :21:00 aM
Accuire Start Date B8-16-%95 £:44:25 ™M
Detector Name LABO1

1800 seconds
18301 seconds

Elapsed Live Time
Elapsed Real Time :

Comments:
IEEEELE A AL S AR R R R A AR ARl XL R L EEEE R EEERE R R R XA R R R X 22 B X E X R T T EE BT EE L I

Nuclide Acrtivity 28 Error MDA
(pCi/gram)
U-z238 Nct Dstected ~------- 2.00
TE-234 Not Tetecsted S -------- 5.74E-01
7-234 Naot Oetagied - ------- 2.038+01
RA-225 1.61 8.64E-01 1.28
PB-214 5.56E-01 1.14E-01 G 41E-02
BI-214 4.88E-Q1 1.05E-01 2.60E-02
PE-210 Not Detected = @ ~---ec--- 1.28
TH-Z32 5.84E-01 2.18E-01 2.72E-01
RAa-228 5.98E-01 2.588-01 3.46E-0z
AC-228 5.77£-01 1.822-01 1.64E-0C
TE-228 7.52E-01 3.76E-01 7.50E-01
RA-224 Not Detected  c---aa-n. 1.64
PR-212 6£.97E-01 1.40E-01 £.32E-02
BI-Z:2 1.10 4.46E-01 $S.69E-01
TL-208 4.79E-01 1.33E-02 1.49E-01
U-233 Not Detected = @ ----.a-- 3,87RE-01
TH-231 Not Detected ™ --------. 6.88BE-01
PA-23] Not Detected — -------. 2.07
AC-227 Not Detected @ -----.-. 2.83
gﬁ-227 Not Detected @ -------- 5.850E-01
A-223 Not Detected = --~------ .51E2- — T L

RN-21¢ s—2an g3 33563 ‘3_;13_8;/:4 -'ﬁ":’r‘_’j;/
PR-211 Not Detectad @ -----.-. 1.12
TL-207 Not Detected - ----.-. 2.38E+01
AM-247 Not Detected 0 o-------- 2.47E-01
PU-2382 Not Detected -~ ------- 2.52E+02
NE-237 Not Dstected 0 ---o.- 4.232-01
Da-233 NcEK Detesctazd 0 -------- e.78E-02
TE-223 Not Ze=cezted 0 ~----o--- 3.8Z2E-C1

6-162
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(Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CDh-115
CE-138
CE-141
CE-144
CO-56
CO-57
CO-58
CC-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FZ-58
GD-153
HG-203
I-131
IN-115m
IR-182
K-40
LA-140
MN-54
MN-56
MO-95
NA-22
NA-24
NZ-95
ND-147
I-57
=-7
RU-103
RU-106
S3-122
SB8-124
3-125
SC-46
SR-85
TA-182
TA-183
TeE-132
TL-201
V-48
X=2-133
Y-88
ZN-€&5
ZR-95

Activity

(pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
4 .,15E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.72E+Q01
Detected

Detected-

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID: 50067103
28 Error

........
________
________
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.44E+05
.54E-01
.03E-02
.63E-01
.0%E-01
.73E-01
.34E-01
.83E-01
.68E-02
.63E-01
.18E-01
.80E-02
.40E-01
.10E-02
.25E-02
.35E-01
.90E-01
.41E-02
.47E-01
.10E-02
.5%E-01
.65E-02
.81E-01
.77E-02



********************************************t******************tt****tft*

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 8-16-95 6:56:58 PM *

*************************************t******t**********************t**t**
x

*
* Analyzed by://;Zm/ 2,,7 s, Reviewed by: Y )f/7/G/ *
EE S S SRR S R X X LT X Thkk bk * ¥k *********t************* L & X LR A A & B e

Customer S.WRIGHTSON (7585) o
Customer Sample ID 014962-07 “OL0 0 -
Lab Sample ID 50067104 ¥~ GR-0~0~0~55

Sample Description : MARINELLI SOIL SAMPLE

Sample Type Sclid

Sample Gecmetry 1SMAR

.Sample Quantity 723.000 gram
Sample Date/Time 8-14-95 9:25:00 AM
Acguire Start Date 8-16-95 6:23:50 PM
Detector Name LABO1

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
*********************************i***********************************it**

Nuclide Activity 2S Error MDA
(pCi/gram)

U-238 Not Detected = = -.-..-.. 1.92

TH-234 Not Detected = = ---.-._... S5.69E-01
U-234 Not Detected = -..._... 2.00E+01
RA-226 1.41 9.36E-01 1.44

PB-214 5.87E-01 1.30E-01 1.26E-01
BI-214 4 _ 21E-01 S.80E-02 S .67E-02
PB-21Q Not Detected  ----.-._... 1.25

TH-232 3.59E-01 2.00E-021 2.89E-01
RA-228 Not Detected = = ----.._._._ 2.35E-01
AC-228 Not Detected = —  --...._._ 3.27E-01
TH-228 Not Detected = ----.__._ 1.54

RA-224 8.34E-01 1.37 5.54E-01
bBR-212 7.16E-01 1.45E-01 5.97E-Q2
BI-212 5.34E-01 3.82E-Q1 5.70E-01
TL-208 5.8%E-01 1.39E-01 1.31E-01
U-235 Not Detected =  --...._._ 3.61E-01
TH-231 Not Detected = .-_.__._.._ £.89E-01
PA-2231 Not Detected =  --..._... 2.13

AC-227 Not Detected =  --...__. 2.57

TH-227 Not Detected — --_-.__._. 5.57E-01
RA-223 Not Detected = ..._.._._. 2.53E-01
RN-219 Not Detected = = .---..... 4.48E-01
PB-211 Not Detected = .-.-.._._... 1.09

TL-207 Not Detected = .-....... 2.2%E+01
AM-241 Not Detected =  -..._...._. 2.37E-01
PU-233 Not Detected =  .-......_. 3.96E+02
NpP-237 Not Detected — ..-___.. 4.37E-01
PA-233 Not Detected = .._.._.. 9 .56E-02
TH-22¢ Not Detected — .-_..._._._. 3.72E-01

6-164



[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-1398
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
C5-134
CS5-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-85
ND-147
NI-S57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
5C-46
SR-85
TA-182
TA-183
TE-132
TL-201
vV-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50067104

Activity
(pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
3.86E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.78E+01
Detected

Detected-

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

25 Error

________
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************************************************************1‘**********t*

* Sandia National Laboratories . *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* 8-16-95 8:46:16 PM *

*******i’*******************************************'t****i’*****i**********

*
* Analyzed by: ﬁ/?/if’ Reviewed by:’/:;zm’ %/G7/7 / *
LA RS R R XX R R LR T *hkd ok ke **t***********t‘***********i’ ******************tt

Customer : S.WRIGHTSON {(7585) —_—

Customer Sample ID : 014963-14 GQ L0200 0~ [—B

Lab Sample ID : 50067105

Sample Description : MARINELLI WATER SAMPLE

Sample Type : Liquid

Sample Geometry : 1WMAR

‘Sample Quantity : 500.000 mL

Sample Date/Time : B-14-95 9:40:00 AM

Acquire Start Date : 8-16-95 7:03:19 PM

Detector Name : LABQ1

Elapsed Live Time 6000 seconds

Elapsed Real Time - 6002 seconds

Comments:

*****t*******************************************************************
Nuclide Activit 28 Error MDA

(pCi/mL)

U-238 Not Detected = ~ --...._. 5.71E-01
TH-234 Not Detected = ---....._ 2.62E-01
U-234 Not Detected =  --..._.._.._. 6.69
RA-226 Not Detected =  --.._._. 4 .39E-01
PB-214 Not Detected =  ......_. 4. 56E-02
BI-214 Not Detected = ...._.___. 4_79E-02
PB-210 Not Detected = .-_.._... 4.85E-01
TH-232 Not Detected = .-..._... 1.24E-01
RA-228 Not Detected =  --_..__._ 1.16E-01
AC-228 Not Detected = ._.___.._. 7.62E-02
TH-228 Not Detected W = .-..__... 4.37E-01
RA-224 Not Detected  .._._._._. 4.08E-01
PB-212 Not Detected =  .._..__. 3.42E-02
BI-212 Not Detected =  ...____. 2.87E-01
TL-208 Not Detected = ._..._.. 5.71E-02
U-235 Not Detected —  .._...._._ 1.35E-012
TH-231 Not Detected — _...._._. 1.838-01
PA-231 Not Detected ...._.__. 6.07E-01
AC-227 Not Detected - e 1.01
TH-227 Not Detected = __.____. 1.32E-01
RA-223 Not Detected ......_._. 6.77E-02
RN-219 Not Detected - ..._._._._. 1.51E-012
PB-211 Not Detected = .._._.._. 4. 17E-01
TL-207 Not Detected - .._.._... 7.58¢6
AM-221 Not Detected — ..._..._. 7.75E-Q2
PU-239 Not Detecteda W  .__._____ 1.46E+02
NP-237 Not Detected = ..._____ 1.16E-01
PA-233 Not Detected ..._.._.._. 3.96E-02
TH-22¢ Not Detected - ._.____. 1.28E-0Q1

6-166




(Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CDh-115
CE-139
CE-141
CE-144
CO-56
C0-57
CO-58
C0-60
CR-51
CS-134
CS-137
CU-64
EU-152
eU-154
zU-155
rz-5¢
GD-153
HEG-203
I-1312
IN-115m
IR-182
XK-40
LA-140
MN-54
MN-56
MO-@g
NA-22
NA-24
NB-GS
ND-147
NI-57
RE-7
RU-103
RU-106
£3-122
§3-124
S5-12%
SC-45
SR-85
TA-182
TA-183
TZ-132
TL-201
V-48
X=Z-133
Y-g8
ZN-565
ZR-95

- Sample ID:

Activity
(pCi/mL)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50067105

2S Error

- - - a u ow - -
________
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**t'A'******************t*********************************t************t***

* Sandia Naticnal Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* B-16-95 10:36:11 PM *

********************************************t**************t******tt*****
*

- . S‘J/ *
* Analyzed by: gle2/51 Reviewed by: 5 /7/ *
*******i*************** * k ***************t********t ThkEkErxrn *******tt**

Customer : S.WRIGHTSON (7585) 2.0 < -
Customer Sample ID : 014963-13 gi" GR ©~0 C@
Lab Sample ID : 50067106

Sample Description : MARINELLI WATER SAMPLE

Sample Type : Ligquid

Sample Geometry : 1WMAR

Sample Quantity : 500.000 mL

Sample Date/Time : B8-14-95 9:40:00 AM

Acquire Start Date : 8-16-95 8:53:12 PM

Detector Name : LABO1

Elapsed Live Time : 6000 seconds

Elapsed Real Time : €002 seconds

Comments:

*i*********‘i**************i*************t******t*********t***************

Nuclide Activity 2S5 Error MDA
(pCi/mL)

U-238 Not Detected = = .--.._._.. S.¢1E-01
TH-234 Not Detected = —  ---_-._.._. 2.78E-01
U-232 Not Detected = = ----_... 6.25

RA-226 Not Detected = --_...._. 4 28E-01
PBR-214 Not Detected =  -.--_.._._. 2 12E-Q2
BRI-214 Not Detected™ =  -...._.... 4 .58E-02
PBE-210 Not Detected = -....._... 5.08E-01
TH-232 Not Detected = ---.._.__. 1.26E-01
RA-228 Not Detected = ._..._._._.. 1.14E-01
AC-228 Not Detected = — -....._. 7.28E-02
TH-228 Not Detected =  --..._.. 4.29E-01
RA-224 Not Detected = = ---..... 3.74E-01
PB-212 Not Detected = .-.._..._.. 3.50E-02
BI-212 Not Detected = ---_.... 2.83E-01
TL-208 Not Detected = .-.._..__. 6.11E-02
U-235 Not Detected -.-..._._.. 1.3%9E-01
TH-231 Not Detected =  -_-.._._._ 1.83E-01
ba-231 Not Detected = ....._._. 5.96E-01
AC-227 Not Detected IR I 9.9G6E-01
TH~227‘ Not Detected = .__.._._... 1.32E-01
RA-223 Not Detected = _....._. 6.78E-02
RN-219 Not Detected = -.._..__._. 1.5BE-Qz1
PB-211 Not Detected = .._..._._. £.13E-01
TL-207 Not Detected = ......._. .01

AM-2431 Not Detected = -....._. 8.04E-02
PU-23¢ Not Detected — —  ._.._._. 1.24E+02
NP-237 Not Detected = ..._.._.__. 1.1%E-01
Pa-233 Not Detected = .._..._.. 3.98E-02
TH-22¢ Not Detected = .._._._.. 1.24E-01

6-168 =




{Summary Report] - Sample ID: 50067106

Nuclide Activity 28 Error MDA
(pCi/mL)

AG-110m Not Detected @ -------- 1.91E-Q02
AR-41 Not Detected  +------- 1.74E+08
BA-133 Not Detected = -------- 2.48E-02
BA-140 Not Detected @ --w----- 7.65E-02
CD-109 Not Detected @ = -------- 4 0B8E-01
CD-115 Not Detected = -------- €.9%E-02
CE-139 Not Detected @ -------- 1.88E-02
CE-141 Not Detected @ -------- 3.19E-02
CE-144 Nct Detected @ @ -------- 1.29E-01
CO-56 Not Detected = =  -------- 2.76E-02
C0-57 Not Detected @~ -------- 1.72E-02
CO-58 Not Detected @ -------- 1.97E-02
CO-60 Not Detected @ -------- 2.01E-02
CR-51 Not Detected @ -------- 1.63E-01
C5-134 Not Detected = = «-c------ 2.23E-02
CS-137 Not Detected @ -------- 2.11E-02
JU-64 Not Detected = = ------.. 1.11E+02
EU-152 Not Detected @ --=------ 1.92E-01
EU-154 Not Detected @ -------- 9.48E-02
EU-155 Not Detected @ -------. 6.47E-02
FE-58 Not Detected = = -------. 4 .30E-02
GD-153 Not Detected @ -------.. 4 .77E-02
HG-203 Not Detected @ @~ @ -------- 1.87E-02
I-131 Not Detected = = -------. 2.23E-02
IN-115m Not Detected @ -------.. 3.47E+02
IR-192 Not Detected @ =  ---ceaa--- 1.89E-02
K-40 Not Detected =  -------- 2.53E-0C1
La-140 Not Detected = = ------.. 6.89E-02
MN-54 Not Detected = = -------- 2.24E-02
MN-56 Not Detected = = -------. 2.77E+05
MO-99 Not Detected =~ -------- 2.84E-01
NA-22 Not Detected @ -------- 1.96E-02
NA-24 Not Detected =  ----.... 3.60E-01
NB-95 Not Detected = =  -------- 1.00E-01
ND-147 Not Detected = = -------- 1.43E-01
NI-57 Not Detected @  --~------ S.48E-02
BE-7 Not Detected @ -------- 1.63E-01
RU-103 Not Detected @ -------- 1.87E-02
RU-106 Not Detected = = -----... 1.93E-01
SRr-122 Not Detected = -------- 5.87E-02
SB-124 Not Detected =  -------- 2.32E-02
SB-125 Not Detected = =  -------. 5.57E-Q2
SC-46 Not Detected @ -------- 2.29E-02
SR-85 Not Detected R 2.62E-02
TA-182 Not Detected @ -------- 6.59E-02
TA-183 Not Detected =  -------- 8 .68E-02
TE-132 Not Detected @ ~------- 2.82E-02
TL-201 Net Detected =™ -------- 6.42E-02
V-48 Not Detected @ = -------- 2.21E-02
XE-133 Not Detected = -------. 8.55E-02
Y-88 Not Detected = ------.- 2.03E-02
ZN-65 Not Detected =  ------.-- 4 .11E-02
ZR-385 Not Detected = = -------- 3.486E-02

6-169 -




*********************************************t***************************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 8-17-95 7:02:49 AM *

*******************************************************************i*****
&

* , "
* Analyzed by: 17/ 57 Reviewed by: 5/7(07 *
Thkhkkkkhkbkdkrrkhurd LA 2 4 & & 24T *i**************************** LR R A S £ 2 5 £ X R R

S.WRIGHTSON (7585)
LAB CONTROL SAMPLE ANALYSIS #CG134
50067107

Customer
Customer Sample ID
Lab Sample ID

Sample Description : MIXED GAMMA STANDARD

Sample Type Liquid

Sample Geometry WMAR

Sample Quantity 1.000 Each
Sample Date/Time 11-01-90 12:00:00 pPM
Acquire Start Date 8-17-95 6:50:30 AM
Detector Name LABO1

600 seconds
608 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
*****t**********************************t*****************************t*t
Nuclide Activity 28 Error MDA
- (pCi/Each)

U-238 Not Detected =  ---._._. 2.07E+04
TH-234 Not Detected = = -.-__.... 3.80E+03
U-234 Not Detected = = ---..._._ 1.13E+05
RA=226 Not Detected =  .---..... 5.98E+03
PB=214 Not Detected  -....._. 6.95E+02
BI-214 Not Detected”™ --.-._._.. 6.15E+02
PB-210 Not Detected = = ---..._. 4.63E+03
TH-232 Not Detected =  .-....._. 2.00E+03
RA-228 Not Detected =  ---_._._._ 2.72E+03
AC-228 Not Detected = = ---_.._._. 1.74E+03
TH-228 Not Detected = = _...._._.. 3.70E+04
RA-224 Not Detected =  --_.._._._ 5.38E+04
PB-212 Not Detected @ ~ --...__._.._ 2.89E+03
Bl-212 Not Detected - .._._.__. 2.62E+04
TL-208 Not Detected = -..._.._.. 5.41E+03
U-235 Not Detected ~ oo o..._ 1.63E+03
TH-231 Not Detected = -..____. 2.62E+03
PA-231 Not Detected  ._____._. S.07E+03
AC-227 Not Detected = = ---._._._ 1.47E+04
TH-227 Not Detected =  ....._._.. 2.34E+03
Ra-223 Not Detected = ..._.._._ 1.00E+26
RN-219 Not Detected = .._._.__.._. 2.82E+03
PE-211 Not Detected —  ..__.__. 8.68E+03
TL-207 Not Detected =  ..._.._... 2.17E+05
AM-241 8.87E+04 1.41E+04 1.86E+03
PU-239 Not Detected =  .._____. 1.7SE+086
Np-237 Not Detected =  -_....__. 1.76E+03
PA-233 Not Detected — ......._. 5.93E+02
TH-229 Not Detected = .._..._._ 1.60E+03




[Summary Report]

Nuclide

IN-115m
IR-1592
X-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-85
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50067107

Activity
(pCi/Each)

Detected
Detected
Detected
Detected
3.37E+05
Detected
Detected
Detected
Detected
Detected
1.15E+04
Detected
7.53E+04
Detected
Detected
6.75E+04
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error

- e - - -

— . - - - - -
........
- - - - -
- = m = -

6-171
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.60E+06
.95E+18
.14E+(05
.68E+09
.22E+04
.86E+09
.61E+02
.36E+22
.48E+03
.31E+02
.00E+26
.41E+03
.26E+03
.68E+03
.04E+14
.01E+0Q4
.33E+13
.00E+26
.00E+26
.B1lE+0¢
.65E+03
.00E+26
.91E+04
.00E+26
.00E+26
.44E+02
.00E+26
.00E+26
.00E+26
.D0E+26
.53E+13
.86E+15
.00E+04
.00E+26
.67E+11
.60E+03
.63E+08
.64E+10
.90E+07
.00E+26
.00E+2¢6
.00E+26
.00E+2¢6
.D0E+26
.60E+07
.34E+Q5S
.60E+10




*********************************************************t*********t******

* Sandia National Laboratories
* Radiation Protection Sample Diagnostics Program
* Quality Assurance Report

*
*
*

************************************f************************************t

Report Date

8-17-95

7:05:47 AM

Reviewed by: //’:22/

7// 7/“’

6-172

Be
Ac

Ac =

Ac

fl

= Below

Action
Action
Action

QA File C:\GENIEPC\CAMFILES\LCSI.QAF

Analyst FCD

Sample ID 50067107

Sample Quantity 1.00 Each

Sample Date 11-01-90 12:00:00 PM

Measurement Date 8-17-95 6:50:30 aM

-Elapsed Live Time 600 seconds

Elapsed Real Time 608 seconds

Parameter Mean 1S Error New Value < LU

AM-241 Activity 8.655E-02 S.360E-03 8.870E-02 <

CS-137 Activity 6.914E-02 6.507E-03 6.748E-02 <

CO-60 Activity 7.757E-02 7.68BE-03 7.506E-02 <«

Flags Key: LU = Boundary Test (Ab = Above ,
SD = Sample Driven N-Sigma Test (In = Investigate,
UD = User Driven N-Sigma Test (In = Investigate,
BS = Measurement Bias Test (In = Investigate,






********************************************************t**t*************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
8-11-95 5:07:38 PM *
***********************************************************************

*

5/Qf 517 *

LA R AR S S L EREE R RS E L TS

* -
* Analyzed by: J/nye’
22 S R EEEREEE R R EE T3 *********************************

Reviewed by:

S.WRIGHTSON (7585)
89-BH1-0-S-1 @&
50066101

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SCIL SAMPLE

Sample Type Solid

Sample Geometry 1SMAR

Sample Quantity 768.000 gram
Sample Date/Time 8-09-95 11:30:00 AM
Acquire Start Date 8-11-85 4:33:36 PM
Detectcor Name LABO1

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
**********************************************************************7**

Nuclide Activity 28 Error MDA
(pCi/gram)

U-238 Not Detected = = -------- 1.75

TH-234 Not Detected @ -------. 5.11E-01
U-234 Not Detected @  ------_. 1.75E+01
RA-226 8.5%9E-01 7.88E-01 1.24

PB-214 5.60E-01 1.15E-01 $.60E-02
BI-214 4_.40E-01 S.46E-02 8.34E-02
PB-210 Not Detected @ ------.. 9.50E-01
TH-232 3.91E-01 2.04E-01 2.93E-01
RA-228 5.33E-01 2.16E-021 1.96E-01
AC-228 5.74E-01 1.64E-01 1.72E-01
TH-228 Not Detected @ = ------_.. 1.31

RA-224 Not Detected = = -------. 1.45

PBR-212 5.55E-01 1.12E-01 5.47E-02
BRI-212 5.82E-01 3.83E-01 5.07E-01
TL-208 5.69E-01 1.38E-C1 1.38E-01
U-235 Not Detected = = -----_._.. 3.28E-01
TH-231 Not Detected =  ._.__... 6.34E-01
PA-231 Not Detected =  .-.--__. 1.82

AC-227 Not Detected = =  ------_. 2.52

TH-227 Not Detected = = ----_... 4 _92E-01
RA-223 Not Detected @ = ---.-._. 2.28E-01
RN-21¢9 Not Detected = - -.._._.._. 2.02E-01
PB-211 Not Detected = = -.-.._... 8.5%E-0Q1
TL-207 Not Detected = = .----.... 2.06E+0Q01
AM-241 Not Detected = = ----._._. 2.17E-01
PU-239 Not Detected = = ----.._.. 3.57E+Q2
NP-237 Not Detected = --.--..._ 4.11E-01
PA-233 Not Detected = --_..._. 8.61E-02
TH-229 Not Detected = = --_._.._._ 3.45E-01

6-173




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-108
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
Co-58
C0-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-182
K-40
LA-140
MN-54
MN-56
MO-9%
NA-22
NA-24
NB-85
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.39E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066101

2S Error

6-174

WHWWHONNDOeRNDODP RSB WWOARO DN PR WNEREHERERODERNO QWU G S NW T 00O




tt*************‘l'*****‘t******************************************t******r*
Sandia National Laboratories

*

* Radiation Protection Sample Diagnostics Program
5:48:46 PM

B-11-95

*

(881 Laboratory] *

*

**t****‘t‘k*******************************t******t**********************t

by /f’/cl/

Reviewed by:
LR R L AR S A LR R R E LR BE R R R i

es

LR AR R E RS SR L X EE R

J/é///A;H- .

x
* Analyzed by:
IE SRR RSB EERELERE XLETETEE ]

S.WRIGHTSON (7585)
89-BH1-8-S-1 e
50066102

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample Type Solid

Samgle Geometry 1SMAR

Sample Quantity 942 .000 gram
Sample Date/Time 8-09-95 11:45:00 AM
Acquire Start Date 8-11-95 5:14:39 PM
Detector Name LABQO1

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
********t******************i*********************t**********t************

Nuclide Activity 28 Error MDA
{pCi/gram)
U-238 Not Detected = ~  ---.c_-_. 1.70 —
TH-234 Fr B, SO 5.21E—01ﬁ44‘zv&02;(£j)2?
U-234 Not Detected =  ------_. 1.€5E+01
RA-226 1.73 6.05E-01 7.56E-01
PR-214 5.40E-01 1.06E-01 §.43E-02
BI-214 4.20E-01 8.87E-02 8.08E-02
PBE-210 - Not Detected = = ------_. 1.0¢%
TH-232 3.42E-01 1.43E-01 1.88E-01
RA-228 5.00E-01 1.96E-01 1.72E-01
AC-228 5.27E-01 1.38E-Q1 1.32E-01
TH-228 5.71E-0Q1 3.14E-01 6.60E-01
RA-224 4 .58E-01 3.06E-01 5.87E-01
PB-212 4.68E-01 $.82E-02 5.10E-02
BI-212 4 .75E-01 3.77E-01 5.80E-01
TL-208 4 _83E-01 1.13E-01 1.08E-01
U-235 Not Detected = = ---._..._ 3.01E-01
TH-231 Not Detected = = ----._.. 5.€9E-01
PA-231 Not Detected = = --:._._.._._. 1.73
AC-227 Not Detected = = ---..._. 2.28
TH-227 Not Detected = = -.._._._._ 4 _.30E-01
RA-223 Not Detected = — --.-.-__._._ 2.07E-01
RN-2189 Not Detected = = ----..._. 3.67E-01
PB-211 Not Detected = .-_._..._._.._ 8.69E-01
TL-207 Not Detected = ...-.._..._. 1.84E+Q1
AM-241 Not Detected = = -...._.__ 2.04E-0Q1
PU-239 Not Detected = = ---.._..__. 3.43E+02
NP-237 Not Detected = = .-._..__._ 3.61E-01
bPA-233 Not Detected = .-.__.__._.._ 7.85E-02
TH-229 Not Detected - = .-_.__._._. 3.14E-01

n?éf



(Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
CO-58
CO-60
CR-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-192
X-40
LA-140
MN-54
MN-56
MO-96
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-1C3
RU-106
SB-122
5B-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN- 65
ZR-95

- Sample ID:

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.67E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066102

28 Error

6-176

4.03E-02
4,10E+07
8.17E-02
1.62E-01
1.25

1.58E-01
4.21E-02
7.12E-02
3.11E-01
4 ,88E-02
3.85E-02
4.58E-02
5.30E-02
3.11E-01
6.63E-02
4 .87E-02
1.96E+02
3.28E-01
2.30E-01
1.61E-01
9.69E-02
1.34E-01
3.98E-02
4 .40E-02
3.21E+02
3.65E-02
3.79E-01
1.06E-01
4 73E-02
9.07E+04
5.70E-01
5.77E-02
4.97E-01
3.07E-01
2.98E-01
1.75E-01
3.31E-01
4.11E-02
3.92E-01
9.71E-02
4.91E-02
1.06E-01
7.06E-02
4,86E-02
2.06E-01
2.36E-01
5.74E-02
1.98E-01
5.39E-02
2.84E-01
3.62E-02
1.38E-01
8.22E-02




***************************************i'***************************t*tt*t

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-11-95 6:29:35 PM *

*******************************t***************************************
w

4 - _

- v
* Analyzed by: 3701 /%/ Reviewed by: J/af’ 5/ *
LR AR R SRR S S X R R RS ********************************** dr ok k k ok k ok LR AR & 'R RS

S.WRIGHTSON (7585)
89-BH2-0-5-1
50066103

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SQOIL SAMPLE

Sample Type Solid

Sample Geometry 1SMAR

Sample Quantity 859.000 gram
Sample Date/Time 8-08-95 12:05:00 PM
Acquire Start Date 8-11-95 5:55:42 PM
Detector Name LABCO1

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
t******************************************t**t**************************

Nuclide Activity 25 Error MDA
(pCi/gram)

U-238 Not Detected = =  ----._-_..._ 1.84

TH-234 Not Detected = - ----_-_._ 8.99E-01
U-234 Not Detected = -----.-._. 1.73E+01
RA-226 9.14E-01 5.13E-01 7.58E-01
PB-214 5.18E-0Q1 1.00E-01 7.04E-02
2I-214 3.95E-01 8.71E-02 8.12E-02
PB-210 6€.81E-01 4 _10E-01 4.43E-01
TH-232 4 _93E-01 1.83E-01 2.31E-01
RA-228 5.11E-01 1.94E-Q1 2.39E-01
AC-228 6.71E-01 1.63E-01 1.45E-01
TH-228 5.76E-01 2.98E-01 6.66E-01
RA-224 Not Detected = = --_-._-_. 1.42

PB-212 6.12E-01 1.53E-01 5.74E-02
BI-212 Not Detected = = ----._.._ 7.72E-01
TL-208 5.30E-01 1.25E-01 1.19E-01
U-235 Not Detected = = --.---._.._ 3.17E-01
TH-231 Not Detected = ---._._._ 6.18E-01
PA-231 Not Detected = ..-.:._._. 1.80

AC-227 Not Detected = --_._._. 2.32

TH-227 Not Detected = = ----.._. 4.91E-01
RA-223 Not Detected = -_-..__. 2.25E-01
RN-21¢ Not Detected = ---..._._. 3.81E-01
PB-211 Not Detected = ---_.._.. 9.66E-01
TL-207 Not Detected = = -.._.__._ 1.956E+01
AM-241 Not Detected = = --.-.___. 2.23E-01
PU-239 Not Detected = = .-_._-_._. 3.66E+02
Np-237 Not Detected = ---..__. 3.99E-01
PA-233 Not Detected = = ---__.._. 8.26E-02
TH-229 Not Detected = -._.___. 3.31E-01

6-177




[Summary Report]

Nuclide

AG-110m
AR-41
Ba-133
BA-140
CD-108
CD-115
CE-138
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
C5-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
§B-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-85

- Sample ID: 50066103

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.62E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error
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**1-****'t**************************************************************t*t

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
8-14-95 2:29:59 PM x

***************************i—***********************t*************-r***t*
*

. -
* Analyzed by: )/;f7/7{' Reviewed by:‘//:)— g /fy/ﬂi *
TrErhrtkhkkkkhhkddd *********************************** Fhhkhkrrhrrkkrrkdrrrertdx

Customer WRIGHTSON (7585)
Customer Sample ID 89-BH2-8-S-1 ¢
Lab Sample ID 50066104

Sample Description : MARINELLI SOIL SAMPLE

Sample Type Solid

Samgle Geometry 1SMAR

Sample Quantity 787.000 gram
Sample Date/Time 8-09-95 12:15:00 PM
Acquire Start Date B-14-95 1:51:49 pM
Detector Name LABO1

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
******t**********************************************************t*******

Nuclide Activity 28 Error MDA
(pCi/gram)

U-238 Not Detected = = -----.--. 1.85

TH-234 Not Detected = = ------_. 9.22E-01
U-234 Not Detected = = ---._---- 1.87E+01
RA-226 1.06 7.10E-01 1.09

PB-214 6.29E-01 1.20E-01 8.51E-02
BI-214 5.38E-01 1.08E-01 8.87E-02
PB-210 Not Detected @ = -------- 1.16

TH-232 6.13E-01 2.00E-01 2.33E-01
RA-228 3.71E-01 2.08E-01 2.98E-C1
AC-228 5.56E-01 1.50E-01 1.44E-01
TH-228 9.18E-01 3.80E-01 6.66E-01
RA-224 Not Detected = = -------.._ 1.49

PB-212 4.39E-01 9.61E-02 8.57E-02
BI-212 5.06E-01 3.69E-01 5.54E-01
TL-208 5.00E-01 1.20E-01 1.13E-01
U-235 Not Detected = = ---_-.__. 31.36E-01
TH-231 Not Detected = = ------.. 6.50E-01
PaA-231 Neot Detected e m - - 1.95

AC-227 Not Detected = = ---.-_._._ 2.45

TH-227 Not Detected = ---_._-_..._ 5.08E-01
RA-223 Not Detected = --...._._ 2.82E-01
RN-219 Not Detected = = -----__. 4 .03E-01
PB-211 Not Detected = .---_.__. 1.01

TL-207 Not Detected = = .-_-.._.___._ 2.11E+01
AM-241 Not Detected = = ---_-___._ 2.27E-01
PU-239 Not Detected = = -..-.._.._._ 3.87E+02
NP-237 Not Detected = = _-.--__._. 4 _16E-01
PA-233 Not Detected = = .-_.._...._._ 8.81E-02
TH-22% Not Detected = = .--_..._...._ 3.65E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-10S
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
C5-134
Cs-137
CU-64
EU-152
EU-154
EU-155
FE-58
GD-153
HG-203
I-131
IN-115m
IR-1582
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-S57
BE-7
RU-103
RU-106
SB-122
SB-124
§B-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
(pCi/gram)

Detected
Detected
Detected
Detected
Detectszd
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.90E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066104

28 Error

6-180
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*************************************************t***tt*******t*****t*t*z

* Sandia Natiocnal Laboratories *
* Radiation Protection Sample Diagnostics Program {881 Labcratory] *
’ 8-13-95 9:12:31 AM *

*****************************************t************t***************t

*
- -

* Analyzed by: 5//11/;f' Reviewed by: j’nzél *
kkkkhkkkbkrhrrr o Frrrtdrrxttr LR R AR S R R R R B R R R R R g Fhhkrdrterrrrrrrrrrr

S.WRIGHTSON (7585)
89-BH3-8-S-1 ¢
50066105

Customer
Customer Sample ID
Lab Sample ID

Sample Descripticn MARINELLI SOIL SAMPLE

Sample e Solid

Sample gzgmetry 1SMAR

Sample Quantity 833.000 gram
Sample Date/Time 8-09-95 12:50:00 PM
Acquire Start Date 8-13-95 8:39:22 aAM
Detector Name LABO1

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
**************************************************************t**********

Nuclide Activity 28 Error MDA
(pCi/gram)

U-238 Not Detected = = ----_.-._.. 1.79

TH-234 Not Detected = = ----._.. 8.84E-01
U-234 Not Detected  ----_._. 1.77E+01
RA-226 1.22 6.25E-01 9.14E-01
PB-214 6.20E-01 1.19E-0z1 8.73E-02
BI-214 4 93E-01 1.02E-01 9.00E-02
PB-210 Not Detected = = ---_._.. 1.03

TH-232 3.52E-01 1.67E-01 Z.31E-01
RA-228 4 .63E-01 1.73E-021 2.04E-01
AC-228 Not Detected =  .--._._.__. 2.77E-01
TH-228 Not Detected = ---..... 1.32

RA-224 Not Detected @ --..._._._ 1.37

PB-212 4.78E-01 1.11E-01 5.30E-02
BI-212 Not Detected = = ----_._. 7.24E-01
TL-208 3.74E-01 1.10E-0Q1 1.27E-01
U-235 Not Detected = = -.-..... 3.24E-Q1
TH-231 Not Detected = = ----._.._. 6.07E-01
PA-231 Not Detected = = ---.__.. 1.83

AC-227 Not Detected = --..__._.._ 2.40

TH-227 Not Detected =  ---_._._.._ 4 . 57E-01
RA-223 Not Detected = = ----.__._ 2.42E-01
RN-219 Not Detected = = ---._._.. 2.01E-01
PB-211 Not Detected = ---.._.._..._ 8.27E-01
TL-207 Not Detected = = ---..___. 2.10E+01
AM-241 Not Detected = ----_.._. 2.24E-01
bPU-238 Not Detected =  --.__._. 3.56E+02
NP-237 Not Detected = ---..___. 3.92E-01
PA-233 Not Detected W = --.._._._._ 8§.19E-02
TH-229 Not Detected = = ---._.._. 3.44E-01

6-181




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
C5-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-9¢
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125%
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
(pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.76E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066105

2S Error

6-182
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*******t*********************************************************t*******

* Sandia National Laboratocries *
. Radiation Protection Sample Diagnostics Program (881 Laboratory] *
8§-13-95 9:51:08 AM *

,.********t********************************t***************************t*

* e /’ . *
* Analyzed by: 4/0’ s Reviewed by:‘/;l 5 /{/G/ *

ThkkErkhkkXrrdakdw ******************************************* (A AR S AR R X E R R

S.WRIGHTSON (7585)
89-BH4-0-S-1 e
50066106

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample Type Selid

Sample Geometry 1SMAR

Sample Quantity 689.000 gram
Sample Date/Time 8-09-95 1:55:00 PM
Acquire Start Date 8-13-95 9:18:07 aM
Detector Name LABO1

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
********t***t************************************************************

Nuclide Activity 28 Error MDA
(pCi/gram)
U-238 Not Detected = = ----_.__- 1.91
TH-234 Not Detected = -----.__ 6.86E-01
U-234 Not Detected @ =  ----._.._ 2.06E+01
RA-226 6.25E-01 6.6%9E-01 i1.07
PBR-214 4 . 58E-01 1.02E-01 9.3%E-02
BI-214 3.86E-01 8.27E-02 9.15E-02
PB-210 - Not Detected =  -----.-_. 1.37
TH-232 5.04E-01 1.97E-01 2.50E-01
RA-228 4 Z4E-01 2.13E-01 2.12E-01
AC-228 6.69E-01 1.73E-01 1.56E-01
TH-228 Not Detected = = ---.-.__._. 1.42
RA-224 Not Detected = = -._._._. 1.56
PB-212 5.57E-01 1.36E-0Q1 6.67E-02
BI-212 3.17E-01 4 54E-Q1 7.37E-01
TL-208 4.64E-Q01 1.28E-01 1.40E-01
U-235 Not Detected = = ---.-._..._ 3.62E-01
TH-231 Not Detected = ----__._._ 7.00E-01
PA-231 Not Detected = --:1_._.. 1.97
AC-227 Not Detected = --__._._. 2.75
TH-227 Not Detected = = ----...._ 5.42E-01
RA-223 Not Detected = = ----._._. 2.81E-01
RN-2159 Not Detected = = ----..._._ 4.45E-01
PB-211 Not Detected = --.._.._. 1.04
TL-207 Not Detected = ----.._._ 2.35E+01
AM-241 Not Detected = ~  ----.._._ 2.3BE-01
PU-238% Not Detected = = --..._.. 4 . 19E+02
NP-237 Not Detected = = ---.._.. 4.85E-01
PA-233 Not Detected = ---..-._. 9.76E-02
TH-229 Not Detected =  ---._.._. 3.84E-01




[Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
Ch-109
CD-115
CE-138
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CRr-51
C5-134
C8-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-1523
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
5B-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-95

- Sample ID:

Activity
(pCi/gram)

Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
2.08E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066106

2S Error

6-184

‘. .
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**************************************************t******************t***

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-14-95 3:14:21 PM *

*****************‘l’*****t***************************************t*******

*
) _ -

* Analyzed by: §’/U 5 Reviewed by::;;%’ 3/4f' x *
T hkdrrkhkrhkdrhkhrrhd *dkkk 'k************************ R RS S L X R EEY khkkkhkdkrdrdrxx

WRIGHTSON (7585)
89-BH4-8-5-1 e
50066107

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample e Solid

Samgle gggmetry 1SMAR

Sample Quantity 717.000 gram
Sample Date/Time 8-09-95 2:10:00 PM
Acquire Start Date 8-14-95 2:38:14 PM
Detector Name LABO1

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

' L]
~ommernts:
*****************t*******************i********t**************************

Nuclide Activity 28 Error MDA
(pCi/gram)
U-238 Not Detected = =  -----._. 1.97
TH-234 Not Detected = =  ----_._._ 7.78E-01
U-234 Not Detected = =  ----.... 2.07E+01
RA-226 8.84E-01 6.87E-01 1.07
PR-214 5.41E-01 1.16E-01 1.05E-01
BI-214 4 .70E-01 1.058E-01 1.00E-01
PB-210 ~ Not Detected =  ----woo._ 1.39
TH-232 6.30E-01 2.32E-01 2,958E-01
RA-228 4 . 30E-01 2.09E-01 2.85E-01
AC-228 6.40E-01 1.84E-01 1.98E-01
TH-228 Not Detected = —  ---..___ 1.42
RA-224 Not Detected = = ---..-.... 1.55
PB-212 6.04E-01 1.26E-01 6.14E-02
BI-212 4_73E-01 3.63E-01 5.47E-01
TL-208 5.90E-01 1.41E-01 1.35E-01
U-235 Not Detected = .--_._.._. 3.57E-01
TH-231 Not Detected W =  «c-o...._ 6.88E-01
BAa-231 Not Detected = ---._._. 1.97
AC-227 Not Detected = .- ._._.__._ 2.63
TH-227 Not Detected = .- -.._._._ 5.51E-01
RA-223 Not Detected = = ---.___. 2.86E-01
RN-219 Not Detected - —  -...__.._. 2.88E-01
PB-211 Not Detected = -_-__.___._ 1.03
TL-207 Not Detected = --._.._. 2.28E+01
AM-241 Not Detected = ---_.__.. 2.47E-01
PU-239 Not Detected = = .--.__.___ 4.01E+02
NP-237 Not Detected = = .---_..__._ 2.45E-01
PA-233 Not Detected = = ---.._.._. 9.,75E-02
TH-229 Not Detected = ---...__. 3.76E-01

6-185




(Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-140
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
C0O-58
CO-60
Ck-51
CS-134
CS-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LLA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-&7
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-85

Activity

(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.63E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID: 50066107

28 Error

6-186
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******t*************tt**********************************tt***************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
- §-14-95 3:53:38 PM *

\‘*****************t**************************************************t*
*

**************** ****** ** ************************ LE R A RS &SR RS R E R X R

WRIGHTSON (7585)
89-BH5-0-S-1 #
50066108

Customer
Customer Sample ID
Lab Sample ID

Sample Description MARINELLI SOIL SAMPLE

Sample Type Solid

Sample Geometry 1SMAR

Sample Quantity 534.000 gram
Sample Date/Time 8-09-95 2:40:00 PM
Acquire Start Date 8-14-95 3:20:04 PM
Detector Name LABO1

1800 seconds

Elapsed Live Time
1801 seconds

Elapsed Real Time

Comments:
**********************‘k*******************************************i’t*****
Nuclide Activity 28 Error MDA
(pCi/gram)
U-238 Not Detected = =  ------... 2.21
TH-234 Not Detected = = --._--.... 1.11
U-234 Not Detected = = ----.-._. 2.28E+01
RA-226 Not Detected W = ~---._.. 1.35
PB-214 4 40E-01 1.06E-01 9.98E-02
BI-214¢ Not Detected = ---__.... 1.78E-01
PB-210 Not Detected = = ---_-._.. 1.37
TH-232 4.17E-01 2.07E-01 2.84E-01
RA-228 Not Detected = =  -----.-._._ 4 . 61E-01
AC-228 Not Detected = = ----_.__. 3.23E-01
TH-228 Not Detected =  -...._.._ 1.60
RA-224 Not Detected = =  ---c-..._ 1.57
PB-212 3.76E-01 S.58E-02 9.8%E-02
BI-212 6.87E-01 3.99E-01 5.48E-01
TL-208 3.50E-01 1.09E-01 1.16E-01
U-235 Not Detected =  ---._.._. 4.17E-01
TH-231 Not Detected =  ---.-._. 7.71E-01
PA-231 Not Detected W = -c--.... 2.22
AC-227 Not Detected = = -......._ 3.04
TH-227 Not Detected = = ----..._ 5.85E-01
RA-223 Not Detected = =  ---.._.. 3.31E-01
RN-219 Not Detected = -_...... 4_.70E-01
bPB-211 Not Detected = .----.... 1.28
TL-207 Not Detected = = ---..... 2.62E+01
AM-241 Not Detected = ---_.... 2.84E-01
PU-239 Not Detected = ~ ---.-._. 4 . 63E+02
NP-237 Not Detected = = ----.... 5.00E-01
PA-233 Not Detected = = --.._... 1.07E-01
TH-229 Not Detected = ---.-..... 4.27E-01

6-187




[Surmary Report]

Nuclide

AG-110m
AR-41
BA-133
Ba-140
CD-109%
CD-115
CE-139
CE-141
CE-144
CO-56
CoO-57
CO-58
CO-60
CR-51
CS-134
CS8-137
CU-64
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IN-115m
IrR-192
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-S95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-85

- Sample ID: 50066108

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.43E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error

- e m = ==

________

6-188

6.085E-02
1.00E+26
1.04E-01
2.61lE-01
1.08

§5.89E-01
5.45E-02
1.02E-01
4 .18E-01
7.53E-02
4,86E-02
6.24E-02
7.44E-02
4.54E-01
8.40E-02
6.86E-02
1.01E+04
5.38E-01
3.01E-01
2.10E-01
1.47E-01
1.80E-01
5.59E-02
8.50E-02
1.53E+07
5.11E-02
4 .93E-01
4 .B1E-01
€.87E-02
9.45E+12
1.72

8.06E-02
2.05E+01
7.15E-01
5.08E-01
9.34E-01
5.22E-01
5.65E-02
5.42E-(Q1
2.80E-01
6.13E-02
1.40E-01
8.73E-02
7.34E-02
2.55E-01
4 ,80E-01
1.42E-01
4.72E-01
8.49E-02
9.16E-01
6.07E-02
1.65E-01
1.09E-01




********************t***************************************t************

* Sandia National Laboratories ] *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-14-95 4:34:33 PM *

t************************************t***********t**************t*****

- x
- -~ - . {f"/]}
* Analyzed by: 3/“/7J Reviewed by: j/ *
L R R E S SR LR R E L E RN ********i************************** *****************tr

WRIGHTSON (7585)
89-BH5-8-SD-1 o
50066109

Customer
Customer Sample ID
Lab Sample ID

Sample Description : MARINELLI SOIL SAMPLE
Sample Type : Solid
Sample Geometry : 1SMAR

Sample Quantity 783.000 gram
Sample Date/Time 8-09-95 3:08:00 PM
Acquire Start Date 8-14-95 4:00:31 PM
Detector Name LABO1

1800 seconds
1801 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
******************t*******************************t**********t***********
Nuclide Activity 28 Error MDA
{pCi/gram)

U-238 Not Detected = ---_-.__. 1.77

TH-234 Not Detected = ---._._... 8.93E-01
U-234 Not Detected = = ----o-o-.._ 1.76E+01
RA-226 8.93E-01 7.22E-01 1.13

PER-214 5.68E-Q1 1.16E-01 9.83E-02
3I1-214 4.48E-01 1.02E-01 1.01E-01
PB-210 6.22E-01 5.08E-01 7.12E-01
TH-232 4.66E-01 1.99E-01 2.68E-01
RA-228 4.09E-01 1.78E-01 2.29E-01
AC-228 Not Detected = = ---.____ 2.82E-01
TH-228 5.13E-01 2.894E-01 6.83E-01
RA-224 Not Detected = = ---..._._._ 1.45

PB-212 4 .85E-01 1.07E-01 5.51E-02
BI-212 Not Detected = .----_.__ 7.67E-01
TL-208 4.68E-01 1.17E-01 1.185E-01
U-235 Not Detected = = ---_.._. 3.22E-01
TH-231 Not Detected = --._.__. 6.16E-01
PA-2371 Not Detected = ---..._. 1.90

AC-227 Not Detected = --.-__.... 2.42

TH-227 Not Detected =  .--..._._.__. 4.77E-01
RA-223 Not Detected = ---__._. 2.67E-01
RN-219 Not Detected = .-_.._._.. 3.97E-01
PB-211 Not Detected = ..._._..__. S5.78E-01
TL-207 Not Detected =  .--.._._. 2.22E+01
AM-241 Not Detected =  --_____. 2.18E-01
PU-239 Not Detected = ---____. 3.66E+02
NP-237 Not Detected — —  --_.__._. 4 ,.03E-01
PA-233 Not Detected = = --..___._ 8.47E-02
TH-229 Not Detected = --_-_._.... 3.46E-01

6-189




(Summary Report]

Nuclide

- Sample ID: 50066109

Activity
(pCi/gram)

Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.55E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

25 Error

- — - — = - = -

6-190

4.48E-02
1.00E+2¢6
8.97E-02
2.07E-01
1.38

4.17E-01
4 _.75E-02
8.08E-02
3.24E-01
5.65E-02
4.08E-02
5.33E-02
5.58E-02
3.86E-01
7.74E-02
4.88E-02
8.33E+03
3.87E-01
2.65E-01
1.72E-01
1.20E-01
1.46E-01
4.62E-02
6.62E-02
1.18E+07
4.25E-02
5.14E-01
4.18E-01
5.55E-02
7.49E+12
1.31

6.58E-02
1.54E+01
5.84E-01
4.25E-01
7.70E-01
4.01E-01
4.57E-02
4.48E-01
2.18E-01
5.56E-02
1.26E-01
8.30E-02
5.55E-02
2.44E-01
3.69E-01
1.16E-01
3.97E-01
6.33E-02
7.50E-01
4.43E-02
1.60E-01
5.30E-02




*******r********************i—*************‘t**********************t*****t*

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
8-14-925 5:28:48 PM *

‘***i*******************************************t**********t******‘t***t
*

k4 —

. /r/?J
* Analyzed by: é/’(/sjf' Reviewed by: 'i;)ﬂf é// *
*rxkhkkrd kbt kxk (e & & 84 ***************************** LE R RS A S E R E R S K X X

Customer : WRIGHTSON (7585)

Customer Sample ID : LAB CONTROL SAMPLE ANALYSIS #CG134
Lab Sample ID 50066110

Sample Description : MIXED_GAMMA STANDARD

Sample Type Liquid

Sample Geometry WMAR

Sample Quantity 1.000 Each

Sample Date/Time 11-01-%0 12:00:00 PM

Acquire Start Date 8-14-95 5:15:19 PM

Detector Name LABO1

600 seconds
608 seconds

Elapsed Live Time
Elapsed Real Time

Comments:
****1—***‘t***********************************************************t****

Nuclide Activity 2S Error MDA
(pCi/Each)

U-238 Not Detected = = ----._... 2.08E+04
TH-234 Not Detected = ~ -----... 3.87E+03
U-234 Not betected = = ----..-.. 1.12E+05
RA-226 Not Detected =  -----..._ 5.94E+03
PB-214 Not Detected =  --_._-._. 6.87E+02
BI-214 Not Detected = = -.-._.__.. 6.18E+02
PR-210 Not Detected = ----_.._. 5.03E+03
TH-232 Not Detected = = --_-_.._. 2.00E+03
RA-228 Not Detected =  --._.._.._ 2.72E+03
AC-228 Not Detected = = ---_.__. 1.73E+03
TH-228 Not Detected = = ---.._._._ 3.79E+04
RA-224 Not Detected = = ---.__._. 5.32E+04
PB-212 Not Detected = = .---._._. 2.92E+03
BI-212 Not Detected = ----...._ 2.62E+04
TL-208 Not Detected = -_.._.__._ 5.28E+03
U-235 Not Detected = -_._.._._.. 1.63E+03
TH-231 Not Detected = --__..__. 2.65E+03
PA-231 Not Detected = = --.._.__. 8.31E+03
AC-227 Not Detected =  _..____. 1.48E+04
TH-227 Not Detected = = -_-__.___._ 2.34E+03
RA-223 Not Detected = -_.._.._. 1.00E+25%
RN-215 Not Detected = ---_._._. 2.85E+03
PB-211 Not Detected = -.-._-.._._. 8.61E+03
TL-207 Not Detected =  -__.._._.._ 2.16E+05
AM-241 8.%24E+04 1.42E+04 1.88E+03
PU-239 Not Detected =  .-.____._. 1.81E+06
NP-237 Not Detected = -..__.__.._. 1.78E+03
PA-233 Not Detected = .-._._.__.._ 6.02E+02
TH-229 Not Detected — - -._.___._ 1.61E+03
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(Summary Report]

Nuclide

AG-110m
AR-41
BA-133
BA-1490
CD-108
CD-115
CE-139
CE-141
CE-144
CC-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS8-137
CU-64
EU-152
EU-154
EU-155
FE-585
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
SB-122
5B-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN-65
ZR-S5

- Sample ID:

Activity
(pCi/Each)

Not

Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
3.12E+05%
Detected
Detected
Detected
Detected
Detected
1.09E+04
Detected
7.30E+04
Detected
Detected
6.83E+04
Detected
Detecced
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

50066110

28 Error

........
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***i**********t*********************************t**********************t**

* Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
Quality Assurance Report x

AR R e i e e L T T T T T

Report Date : B-14-85 5:33:53 PM

QA File : C:\GENIEPC\CAMFILES\LCSI.QAF

Analyst : FCD

Sample ID : 50066110

Sample Quantity : 1.00 Each

Sample Date : 11-01-90 12:00:00 PM

Measurement Date . : 8-14-85 5:15:19 pPM

Elapsed Live Time : 600 seconds

Elapsed Real Time : 608 seconds

Parameter Mean 1S Error New Value < LU : SD : UD : ES
AM-241 Activity  8.648E-02 9.510E-03 8.940E-02 < : ; : >
CS-137 Activity 6.916E-02 6.589E-03 6.827E-02 < : : : >
CN-60 Activity 7.766E-02 7.769E-03 7.320E-02 < : . . >

Flags EKey: LU = Boundary Test (b = Above , Be = Below )
SD = Sample Driven N-Sigma Test (In = Investigats, Ac = Action)
UD = User Driven N-Sigma Test (In = Investigate, Ac = Action)
BS = Measurement Bias Test (In = Investigate, Ac = Action)

Reviewed by: //),/ 8/ /'/,/5’;’

6-193




Section 6.2
Data Validation Report

AL/4-97/WP/SNL:R417989.DOC 6-194 301462.161.05 07/28/97 2:47 PM




INTERNATIONAL
TECHNOLOGY
CORPORATION

August 14, 1996

Sandia National Laboratories .
Attn: Mike Young

Organization 7585

P.O. Box 5800

Albuquerque, NM 87185

Data Validation and ngg'a'rimn of Level I and Level 11T
Analvtical Data to Published Background Ranges at

Sandia National Laboratories / New Mexico, Sit erable Unit 1335

Dear Mr. Young:

This letter report documents results of the data validation and data comparison tasks for Site 89,
Operable Unit 1335, performed under the IT Corporation task order 12-0939A.336. Level Il and Level
[l analytical data were reviewed, evaluated, and compared to assess their reliability for use in No
Further Action (NFA) proposals. The data were then compared to background ranges published in
"Background Concentrations of Concern to the Sandia National Laboratories/New Mexico (SNL/NM)
Environmental Restoration and the Kirtland Air Force Base Installation Restoration Program” (SNL/NM,
1996). and where appropriate, the Proposed Resource Conservation Recovery Act (RCRA) Subpart S soil
action levels (EPA, 1990).

Data Validation Results

An analytical data review was performed to assure that existing Data Validation I (DV]) and Data
Validation [ (DVII) reviews conducted by the SNL/NM Sample Management Office are accurate and
that the data is acceptable for use in NFA proposals. The review indicates that DVI and DVII findings
are accurate and the data acceptable for NFA purposes. Level III Target Analyte List metals
(Environmental Protection Agency [EPA] SW-846 Methods 6010/7000) and high explosives (HE) (EPA
SW-846 Method 8330) analyses were performed by Lockheed Analytical Services, while Level II
inductively couple plasma (ICP) metals, and HE analyses were performed by SNL/NM onsite
laboratories.

In general, analytical quality of the Leve! III metals data is exceptional for all analytes except antimony
and aluminum. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) recovery
values for antimony are belaw control limits, but due to the fact that antimony was not detected in any
Level Il or Level [Il environmental samples, the impact of the low recovery values on data quality is
believed to be minimal. Conversely, LCS/LCSD recovery values for aluminum are slightly above
control limits. and may result in slightly over estimated concentrations of that analyte. Aluminum isa
ubiquitous naturally occurring element that is generally of little environmental concern. For the
remaining analytes there are generally good agreement benween the Level I and Level 111 ICP data.
Matrix Spike/Matrix Spike Duplicate (MS/MSD) sample analyses were not performed on any

Regional Otfice
£301 Central Avenue, N.E., Suite 700 » Albuquerque, New Mexico 87108-1513
505-262-8800 = FAX: 505-242-8835

T Corpeizzon s @ whelly owned subsidiary of Inismatione! Technclogy Cormersion
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Mr. Mike Young 2 August 14, 1996

environmental samples from Site 89; therefore, the impact of matrix effects on measured analyte
concentrations could not be evaluated.

Method detection limits (MDLs) for Level 1I arsenic, beryllium, cadmium, cobalt, selenium, silver, and
thallium data, and for Level 11l cobalt data, are all above the maximum observed background value for
the appropriate spatial group, precluding a meaningful comparison of the data to those background
distributions. With the possible exception of thallium, the MDLs for these analytes appear to be
sufficiently low to detect anthropogenic contributions to the sample concentration. All Level II analyses
except cobalt are supported by Level I11 data that fall within SNL/NM background ranges. No detections
were observed for any of these analytes above these high MDLs.

Analytical quality of the Level I1I HE data is generally good for all analytes, but the practical
quantitation limits (PQLs) are up to about an order of magnitude above the MDLs for the Level Il data.
\{S/MSD analyve recovery and relative percent difference (RPD) values are all within control limits.
LCS/LCSD RPD values for RDX and tetryl exceed control limits, but analyte recovery values are all
acceptable. With three exceptions (RDX in samples 89-BH12-0-S-3, 89-BH12-8-S-3, and 89-BH13-8-5-
3) Level 11 and Level 111 data are comparable in that no detections were observed above the MDLs or
PQLs, respectively. Unquantified trace levels were detected in those samples, but no quality
assurance/quality control data are available for the analyses; therefore, the likelihood of those detections
being real is unknown. Based on the other Level If and Level 11l data. it is possible that the “detections”
in those samples can be attributed to analytical sources.

Comparison Against Backeround Ranges

Table 1 lists analyte concentrations that exceed the maximum background values reported for soil in the
analyte-specific background spatial group within which Site 89 is located (SNL/NM, 1996). Barium and
nickel concentrations in several Level I1 samples from the site appear to be elevated relative to the
Southwest/CTF (Surface) and Southwest/CTF (Surface and Subsurface) background distributions
(SNL/NM, 1996), respectively. The high Level Il nickel concentrations are supported by a single Level
111 value that also exceeds the background range. These values are all well within observed background
ranges for other SNL/NM spatial group background ranges, and do not exceed the proposed RCRA
Subpart S action levels of 4000 mg/kg and 2000 mg/kg, respectively.

Given the great vertical and lateral heterogeneity in SNL/NM soils, these apparently high values
probably reflect samples with naturally high concentrations of barium and nickel-bearing minerals.
Please note that for any constituent, 5 percent of the samples will by definition fall above the 95th
percentile/95th upper tolerance limit of the background distribution; any of these samples may exceed
the published maximum observed value. Additionally, a single jead value (490 mg/kg) is considerably
above the ranges for all spatial groups at SNL/NM. Lead has been aerially deposited in the environment
through years of automobile use, and is not listed in the proposed RCRA Subpart S action level
guidelines. No field or laboratory contamination appears to be associated with any of the samples cited
for high barium, nickel or lead results.

"Background” has not been established for any HE compounds at SNL/NM because they are not
naturally occurring or widely distributed; therefore, any definitive detection probably indicates the
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presence of anthropogenic HE material. Level Il and Level III data are consistent in that no HE
compounds were detected above the MDLs or PQLSs, respectively.

If you have any questions regarding this data review, please call me at (505) 262-8933.
Respectfully submitted,
IT CORPORATION

/mna @ Loix

James D. Keith
Hydrogeochemist
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Table 1: List of Analytical Values Exceeding Appropriate Sandia National Laboratories /
New Mexico Background Ranges

Analyte Sample # Concentration Background Background Sample Group Data
(mgke) Range Quality
(mg/kg) Level
Barium 89-BH15-0- 290 0.086 - 232 Southwest/CTF (Surface) 1
§-2
Barium 39-BH16-0- 280 0.086 - 232 SouthwestVCTF (Surface) I
S-2
Barium $9-GR-004- 250 0.086 -232 Southwest/CTF (Surface) 1l
0-§5-03
Lead 89-GR-011- 490 0.005- 104 Southwest CTF/OfTsite (Surface} Ii
0-55-03
Nickel 023349 88 0.5-702 SouthwestCTF (Surface and Subsurface) 1
Nickel 89-BHO03-8- 85 0.5-702 Southwest'CTF (Surface and Subsurface) i
S-2
Nickel 89-BHO1-3- 76 05-702 Southwest'CTF (Surface and Subsurface) il
S-2

6-198




INTERNATIONAL TECHNOLOGY CORPORATION

—

Mr. Mike Young S August 14, 1996
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RISK ASSESSMENT FOR ER SITE 89 7/28/97

ER SITE 89: RISK ASSESSMENT ANALYSIS
I. Site Description and History

ER Site 89 is the Shock Tube Site, and is included in Operable Unit 1335,
Southwest Test Area. The site is located in the South Thunder Range, 1.6 miles
west of the Solar Tower Facility and 0.6 miles southeast of Technica! Area i,
south of Magazine Road. The site covers approximately 2.25 acres. The site
was operational from 1962 through the mid-1980’s. In 1962, the site was
established in the Thunder Range to support blast testing of reentry vehicles.
The site was the location of the shock tube blast tests.

Blast testing included detonating an uncased explosive charge at one end of the
tube to create a blast wave that sweeps over a target vehicle located at the
tube’s other end. Catch pits were constructed at the end of the shock tubes to
provide a retrieval area for the target vehicles as they were ejected from the
shock tube by the shock wave. After the test programs were completed in 1985,
the site was abandoned. By 1996, all shock tubes were dismantled and
removed from the site except for one section of the 19-foot diameter tube. The
potential constituents of concern (COCs) are high explosive (HE), RCRA metals,
beryllium, and depleted uranium (DU).

Il. Human Health Risk Assessment Analysis
Risk assessment of this site includes a number of steps which culminate in a

quantitative evaluation of the potential adverse human health effects caused by
constituents located at the site. The steps to be discussed include:

Step 1. Site data are described which provide information on the potential COCs, as well as the
relevant physical characteristics and properties of the site.

Step 2. Potential pathways by which a representative population might be exposed to the COCs
are identified.

Step 3. The potential intake of these COCs by the representative population is calculated using
a tiered approach. The tiered approach includes screening steps, followed by
potential intake calculations and a discussion or evaluation of the uncertainty in
those caiculations. Potential intake calculations are also applied to background
screening data.

Step 4. Data are described on the potential toxicity and cancer effects from exposure to the

COCs and associated background constituents and subsequent intake.

Step 5. Potential toxicity effects (specified as a Hazard Index) and cancer risks are calculated
for COCs and background.

Step 6. These values are compared with standards established by the United States (U.S.)
Environmental Protection Agency (USEPA) to determine if further evaluation, and
potential site clean-up, is required. COC risk values are also compared to
background risk so that an incremental risk may be calculated.

Step 7. Discussion of uncertainties in the previous steps.
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II.1 Step 1. Site Data

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 ER Site 89 No Further
Action Proposal (NFA). 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. Maximum concentrations reported from the onsite
and offsite laboratories subsurface and surface samples were combined into a
single table to provide conservative risk calculations. The minimum UTL or 95"
percentile, as appropriate, was selected to provide the background screen in
Table 1 and to be used to calculate risk attributable to background in Table 4
Chemicals that are essential nutrients such as iron, magnesium, calcium,
potassium, and sodium were not included in this risk assessment (USEPA 1989).
Only nonradioactive COCs are evaluated because all radiologicals were detected
within normal background levels. The nonradioactive COCs evaluated are
metals and explosives.

1.2 Step 2. Pathway ldentification

ER Site 89 has been designated with a future land-use scenario of industrial
(USDOE and USAF, 1996)(see Appendix 1 for default exposure pathways and
parameters). Because of the location and the characteristics of the potential
contaminants, the primary pathway for human exposure is considered to be soil
ingestion. The inhalation pathway for chemicals is included because of the
potential to inhale dust and volatiles. No contamination at depth was determined
and therefore no water pathways to the groundwater are considered. Depth to
groundwater at Site 89 is approximately 480 feet below ground surface.
Because of the lack of surface water or other significant mechanisms for dermal
contact, the dermal exposure pathway is considered to not be significant. No
intake routes through plant, meat, or milk ingestion are considered appropriate
for the industrial land-use scenario. However, plant uptake is considered for the
residential land-use scenario.

PATHWAY IDENTIFICATION

Chemical Constituents

Soil Ingestion

Inhalation (Dust and volatiles)

Plant uptake (Residential only)
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1.3 Steps 3-5. Calculation of Hazard Indices and Cancer Risks

Steps 3 through 5 are discussed in this section. These steps include the
discussion of the tiered approach in eliminating potential COCs from further
consideration in the risk assessment process and the calculation of intakes from
all identified exposure pathways, the discussion of the toxicity information, and
the calculation of the hazard indices and cancer risks.

The risks from the COCs at ER Site 89 were evaluated using a tiered approach.
First, the maximum concentrations of COCs were compared to the SNL/NM
background screening level for this area (IT, 1996). If a SNL/NM specific
screening level was not available for a constituent, then a background value was
obtained, when possible, from the U.S. Geological Survey (USGS) National
Uranium Resource Evaluation (NURE) Program (USGS, 1994).

The maximum concentration of the each COC (surface and subsurface samples
combined) was used in order to provide a conservative estimate of the
associated risk. If any COCs were above the SNL/NM background screening
levels or the USGS background value, all COCs were considered in further risk
assessment analyses.

Second, if any COC failed the initial screening step, the maximum concentration
for each COC was compared with the relevant action level calculated using
methods and equations promulgated in the proposed Resource Conservation
and Recovery Act (RCRA) Subpart S (40 CFR Part 264, 1990) and Risk
Assessment Guidance for Superfund (RAGS) (USEPA, 1989) documentation, If
there are 10 or fewer COCs and each has a maximum concentration less than
one-tenth of the action level, then the site would be judged to pose no significant
health hazard to humans. If there are more than 10 COCs, the Subpart S
screening procedure was skipped.

Third, hazard indices and risk due to carcinogenic effects were calculated using
Reasonable Maximum Exposure (RME) methods and equations promuigated in
RAGS (USEPA, 1989). The combined effects of all COCs in the soils were
calculated. The combined effects of the COCs at their respective background
concentrations in the soils were also calculated. The most conservative
background concentration between SNL/NM surface and subsurface
concentration (minimum value of the 95th UTL or percentile concentration value,
as applicable) was used in the risk calculation. For toxic compounds, the
combined effects were calculated by summing the individual hazard quotients for
each metal into a total Hazard Index. This Hazard Index is compared to the
recommended standard of 1. For potentially carcinogenic compounds, the
individual risks were summed. The total risk was compared to the recommended
acceptable risk range of 10-4 to 10-6.
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11.3.1 Comparison to Background and Action Levels

ER Site 89 COCs (excluding HE) are listed in Table 1. The table shows the
associated 95th percentile or UTL. background levels (IT, 1996). The SNL/NM
background levels have not yet been approved by the USEPA or the NMED but
are the result of a comprehensive study of joint SNL/NM and U.S. Air Force data
from the Kirtland Air Force Base (KAFB). The report was submitted for
regulatory review in early 1996. The values shown in Table 1 supersede the
background values described in an interim background study report (IT, 1994).
Several compounds had maximum measured values greater than background
screening levels.

Therefore all COCs were retained for further analysis with the exception of lead.
The maximum concentration value for lead is 490 mg/kg. The USEPA
intentionally does not provide any toxicological data on lead and therefore no risk
parameter values can be calculated. However, EPA guidance for the screening
value for lead for an industrial land-use scenario is 2000 mg/kg (USEPA, 1996a).
The maximum concentration value for lead at this site is less than this screening
value and therefore lead is eliminated from further consideration in this risk
assessment. Because explosive compounds do not have calculated background
values, this screening step was skipped, and all explosives are carried into the
risk assessment analyses.

Because several COCs had concentrations greater than their respective SNL/NM
background 95th percentile or UTL, the site fails the background screening
criteria and ail COCs proceed to the proposed Subpart S action level screening
procedure. In addition, the ER Site 89 sample set had more than 10 COCs that
continued past the first screening level, the proposed Subpart S screening
process was skipped. All remaining COCs must have a Hazard Index value and
cancer risk value calculated.

11.3.2 identification of Toxicological Parameters

Table 2 shows the COCs that have been retained in the risk assessment and the
values for the toxicological information available for those COCs.

11.3.3 Exposure Assessment and Risk Characterization
Section 11.3.3.1 describes the exposure assessment for this risk assessment.
Section 11.3.3.2 provides the risk characterization including the Hazard Index

value and the excess cancer risk for the potential COCs and associated
background; industrial and residential land-uses.
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Table 1. COCs at ER Site 89 and Comparison to the Background Screening
Values.

COC name Maximum SNL/NM 95th % | Is maximum COC
concentration or UTL Level concentration less than
(mg/kg) (mg/kg) or equal to the applicable
SNL/NM background
screening value?
Arsenic 50 ND 4.4 No
Barium 290 130 No
Beryllium 3.4 ND 0.65 No
Cadmium 20 ND 0.9 No
Chromium, 81 1 No
total*
Lead 490 11.8 No
Mercury 0.66 <0.1 NoA
Selenium 50 ND <1 No~*
Silver 20 ND <1 No~

ND - non-detect
A - uncertainty due to detection limits
* total chromium assumed to be chromium VI (most conservative)
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Table 2. Toxicological Parameter Values for ER Site 89 COCs

7/28/97

COC name RfDg RfDjnh Confidence | Sfg Sfinh Cancer
(mg/kg/d) | (mg/kg/d) (kg-d/mg) | (kg-d/mg) | Class *
Arsenic 0.0003 -- M 1.5 15.1 A
Barium 0.07 0.000143 M - -- D
Beryllium 0.005 -- L 4.3 8.4 B2
Cadmium 0.0005 | 0.0000571 H -- 6.3 B1
Chromium, 0.005 -- L - 42 A
total®
Mercury 0.0003 | 0.0000857 M -- -- D
Selenium 0.005 -- H -- -- D
Silver 0.005 -- -- - - D
Trinitrotoluene | 0.0005 -- M 0.03 - C
RDX 0.003 - -- 0.11 -- -
HMX 0.05 -- - - -- -
PETN -- -- -- -- -- --
NG - -- -- -- -- .=

RfD, - oral chronic reference dose in mg/kg-day
RfD;, - inhalation chronic reference dose in mg/kg-day
Confidence - L = low, M = medium, H = high

SF, - oral slope factor in (
SFinn - inhalation slope factor in

mg/kg-day)”
(mg/kg-

day)"’

A EPA weight-of-evidence classification system for carcinogenicity:
A - human carcinogen

B1 - probable h
B2 - probable human carcinogen. Indicat

and inadequate or no evidence in humans.
C - possible human carcinogen

D - not classifiable as to human carcinogenicity

E - evidence of noncarcinogenicity for humans
-- information not available
* total chromium assumed to be chromium VI (most conservative)
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11.3.3.1 Exposure Assessment

Appendix 1 shows the equations and parameter values used in the calculation of
intake values and the subsequent Hazard Index and excess cancer risk values
for the individual exposure pathways. The appendix shows the parameters for
both industrial and residential land-use scenarios. The equations are based on
RAGS (USEPA, 1989). The parameter values are based on information from
RAGS as well as other USEPA guidance documents and reflect the RME
approach advocated by RAGS (USEPA, 1989).

Although the designated land-use scenatrio is industrial for this site, the risk
values for a residential land-use scenario are also presented. These residential
risk values are presented only to provide perspective on the potential for risk to
human heaith under the more restrictive land-use scenario.

11.3.3.2 Risk Characterization

Table 3 shows that for the COCs, the Hazard Index value is 0.2 and the excess
cancer risk is 4 x 10-5 for the designated industrial land-use scenario. The
numbers presented included exposure from soil ingestion and dust and volatile
inhalation for the COCs. Table 4 shows that for the ER Site 89 associated
background constituents, the Hazard Index is 0.01 and the excess cancer risk is
4 x 10°® for the designated industrial land-use scenario.

For the residential land-use scenario, the Hazard Index value increases to 39
and the excess cancer risk is 6 x 10-4. The number presented included
exposure from soil ingestion, dust and volatile inhalation and plant uptake.
Although USEPA (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, NM, to be eroded and, subsequently, for dust to be
present even in predominantly residential areas. Because of the nature of the
local soil, other exposure pathways are not considered (see Appendix 1). Table 4
shows that for the ER Site 89 associated background constituents, the Hazard
Index increases to 1 and the excess cancer risk is 6 x 10°,

Il.4 Step 6 Comparison of Risk Values to Numerical Standards.

The risk assessment analyses considered the evaluation of the potential for
adverse health effects for both an industrial land-use scenario, which is the
designated land-use scenario for this site, and also a residential land-use
scenario.
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Table 3. Risk Assessment Values for ER Site 89 COCs.

COC Name Maximum Industrial Land- Residential Land-Use
concentration Use Scenario Scenario
(mg/kg)
Hazard | Cancer Hazard Cancer
Index Risk Index Risk

Arsenic 50 ND 0.16 3E-5 2.86 6E-4
Barium 290 0.00 - 0.04 -
Beryliium 3.4 ND 0.00 6E-6 0.00 3E-5
Cadmium 20 ND 0.04 8E-9 16.35 1E-8
Chromium, 81 0.02 2E-7 0.06 3E-7
total”
Mercury 0.66 0.00 -- 1.14 --
Selenium 50 ND 0.01 -- 17.59 --
Silver 10 ND 0.00 -- 0.41 --
TNT 0.4 ND 0.00 5E-9 0.00 2E-8
RDX 0.75 ND 0.00 4E-8 0.00 1E-7
HMX 0.5 ND 0.00 -- 0.00 --
PETN 0.75 ND -- -- -~ --
NG 0.15 ND -= -- -- --

TOTAL 0.2 4E-5 39 6E-4

-- information not available
* total chromium assumed to be chromium VI (most conservative)
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Table 4. Risk Assessment Values for ER Site 89 Background Constituents.

COC Name Maximum Industrial Land- Residential Land-Use
concentration Use Scenario Scenario
(mg/kg)
Hazard | Cancer Hazard Cancer
Index Risk Index Risk
Arsenic 4.4 0.01 3E-6 0.25 5E-5
Barium 130 0.00 -- 0.02 -
Beryllium 0.65 0.00 1E-6 0.00 5E-6
Cadmium 0.9 0.00 4E-10 0.74 5E-10
Chromium, 1 0.00 3E-9 0.00 4E-9
total”
Mercury <0.1 -- -- -- -
Selenium <1 -- -- -- -
Silver <1 -~ -- -- --
TOTAL 0.01 4E-6 1 6E-5

-- information not available
* total chromium assumed to be chromium VI (consistent with Table 3)

For the industrial land-use scenario, the Hazard Index calculated is 0.2; this is
much less than the numerical standard suggested in RAGS (USEPA, 1989) of 1.
The excess cancer risk is estimated at 4 x 105. In RAGS, the USEPA suggests
that a range of values (106 to 10-4) be used as the numerical standard; the
value calculated for this site is in the middle of the suggested acceptable risk
range. Therefore, for an industrial land-use scenario, the Hazard Index risk
assessment values are significantly less than the established numerical
standards and the excess cancer risk is in the middle of the acceptable risk
range. This risk assessment also determined risks considering background
concentrations of the potential COCs for both the industrial and residential land-
use scenarios. For the industrial land-use scenario, the Hazard Index is 0.01.
The excess cancer risk is estimated at 4 x 106 . Incremental risk is determined
by subtracting risk associated with background from potential nonradiological
COC risk. These numbers are not rounded before the difference is determined
and therefore may appear to be inconsistent with numbers presented in tables
and discussed in the text. The incremental Hazard Index is 0.22 and the
incremental cancer risk is 3.2 x 10-5 for the industrial land-use scenario.

For the residential land-use scenario, the calculated Hazard Index is 39, which is
above the numerical guidance. The excess cancer risk is estimated at 6 x 104,
this value is above the suggested acceptable risk range. The hazard index for
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the associated background for the residential land-use scenario is 1. The excess
cancer risk is estimated at 6 x 10°5. For the residential land-use scenario, the
incremental Hazard Index is 37.4 and the incremental cancer risk is 5.7 x 104,
The potential pathways considered for this calculation includes both soil
ingestion, dust inhalation and plant uptake.

II.5 Step 7 Uncertainty Discussion

The data used to characterize Site 89, Shock Tube Site, was provided by
collecting thirty-two subsurface soil samples from sixteen soil boring locations
and twenty surface soil samples. Sample locations were determined by the
placement of the five shock tubes. Three soil borings were located at the vehicle
reentry end (catch basin) of each tube and four su rface soil samples were
located at the explosive end of each tube. This number of samples are deemed
sufficient to establish whether COCs were detectable at the site. The COCs are
HE, DU, RCRA metals and beryllium. DU was removed from the COC list (see
Section 11.1). Samples sent to the on-site laboratory were analyzed by the
inductively coupled plasma method for metals, cold vapor atomic adsorption for
mercury, and high performance liquid chromatography for HE. Samples sent to
the off-site laboratory were analyzed by Methods 6010/7000/7471 for metals and
Method 8330 for HE. The metal and HE data provided by the off-site laboratory
is considered definitive data and suitable for use in the risk assessment. The
analytical data (metals and HE) achieved the data quality objective of 100
percent on-site laboratory analysis with 20 percent off-site laboratory analysis for
confirmation. In addition, the DV |l data verification review stated the analytical
data was acceptable for this NFA report.

The conclusion from the risk assessment analysis is that the potential effects
caused by potential COCs on human health are small compared to established
numerical standards for the industrial land-use scenario. Calculated incremental
risk between potential COCs and associated background indicate small
contribution of risk from the COCs when considering the industrial land-use
scenario. It should also be noted that the risk values are driven by detection limit
values, not actual reportable concentrations.

The potential effects on human health, for the COCs, are greater when
considering the residential land-use scenario. Incremental risk between potential
COCs and associated background also indicates a greater contribution of risk
from the COCs. The increased effects on human health are primarily the result
of including the plant uptake exposure pathway. Constituents that posed little to
no risk considering an industrial land-use scenario (some of which are below
background screening levels), contribute a significant portion of the risk
associated with the residential land-use scenario. These constituents
bioaccumulate in plants. Because ER Site 89 is designated as industrial land-
use area (USDOE and USAF, 1996), the likelihood of significant plant uptake in
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this area is highly unlikely. The uncertainty in this conclusion is also considered
to be small.

Because of the location, history of the site and the future land-use (USDOE and
USAF, 1996), there is low uncertainty in the land-use scenario and the potentially
affected populations that were considered in making the risk assessment
analysis.

An RME approach was used to calculate the risk assessment values, which
means that the parameter values used in the calculations were conservative and
that the calculated intakes are likely overestimates. Maximum measured values
of the concentrations of the COCs and minimum value of the 95th UTL or
percentile background concentration value, as applicable, of background
concentrations associated with the COCs were used to provide conservative
results.

Table 2 shows the uncertainties (confidence) in the toxicological parameter
values. There is a mixture of estimated values and values from the Health
Effects Assessment Summary Tables (HEAST) (USEPA, 1996b} and Integrated
Risk Information System (IRIS) (USEPA, 1988, 1994) databases. Where values
are not provided, information is not available from HEAST, IRIS, or USEPA
regions. The constituents without toxicological parameters have low
concentrations and are judged to be insignificant contributors to the overall risk.
Because of the conservative nature of the RME approach, the uncertainties in
the toxicological values are not expected to be of high enough concern to
change the conclusion from the risk assessment analysis.

The risk assessment values are low for the industrial land-use scenario
compared to the established numerical standards. Though the residential land-
use Hazard Index and excess cancer risk are above the numerical standard, it
has been determined that future land-use at this locality will not be residential
(USDOE and USAF, 1996). The overall uncertainty in all of the steps in the risk
assessment process is therefore considered insignificant with respect to the
conclusion reached.

.6 Summary

The Shock Tube Site, ER Site 89, had relatively minor contamination consisting
of some inorganic and explosive compounds. Because of the location of the site
on KAFB, the designated industrial land-use scenario (USDOE and USAF, 1996)
and the nature of the contamination, the potential exposure pathways identified

for this site included soil ingestion and dust and volatile inhalation for chemical
constituents.

The residential land-use scenario includes the soil ingestion, inhalation, and
plant uptake exposure pathways. Because the site is designated as industrial
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(USDOE and USAF, 1996) and the residential land-use scenario is presented to
only provide perspective, the stated exposure pathways were included but
provide a conservative risk assessment.

Using conservative assumptions and employing a RME approach to the risk
assessment, the calculations for the COCs show that for the industrial land-use
scenario the Hazard Index (0.2) is significantly less than the accepted numerical
guidance from the USEPA. The estimated cancer risk (4 x 10 is in the middle
of the suggested acceptable risk range. The incremental Hazard Index is 0.22
and the incremental cancer risk is 3.2 x 10-5 for the industrial land-use scenario.
Incremental risk calculation indicate that insignificant contribution to risk from the
COCs considering an industrial land-use scenario. It should also be noted that
the risk values are driven by detection limit values, not actual reportable
concentrations.

The calculations for the COCs show that for the residential land-use scenario the
Hazard Index (39) is above the accepted numerical guidance from the USEPA.
The estimated cancer risk (6 x 10™) is above the suggested acceptable risk
range. The majority of the risk is associated with the inclusion of the plant
uptake exposure pathway. Constituents that posed little to no risk considering an
industrial land-use scenario (some of which are below background screening
levels), contribute a significant portion of the risk associated with the residential
land-use scenario. These constituents bioaccumulate in plants. Because

ER Site 89 is an industrial site, the likelihood of significant plant uptake in this
area is highly unlikely. For the residential land-use scenario, the incremental
Hazard Index is 37.4 and the incremental cancer risk is 5.7 x 10-4. Contribution
of risk from the COCs was evident considering residential land-use, due to the
plant uptake exposure pathway, but future use will be restricted to industrial land-
use.

The uncertainties associated with the calculations are considered small relative
to the conservativeness of the risk assessment analysis. It is therefore
concluded that this site does not have significant potential to affect human health
under an industrial land-use scenario.

lll. Ecological Risk Assessment
1.1 Introduction

This section addresses the ecological risks associated with exposure to
constituents of potential ecological concern (COPECS) in soils from ER Site 89.
The ecological risk assessment process performed for this site is a screening
level assessment which follows the methodology presented in IT (1997) and
SNL/NM (1997). The methodology was based on screening level guidance
presented by USEPA (USEPA, 1992; 1996¢; 1996d) and by Wentsel, et al.
(1996) and is consistent with a phased approach. This assessment utilizes
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conservatism in the estimation of ecological risks, however, ecological relevance
and professional judgment are also incorporated as recommended by USEPA
(1996¢) and Wentsel et al., (1996) to insure that the predicted exposures of
selected ecological receptors reasonably reflect those expected to occur at the
site.

.2 Ecological Pathways

The area of ER Site 89 consists of a disturbed soil surface surrounded by desert
grassland vegetation. The topography is flat and there are no major drainages
or surface water features in the area. The South Thunder Range lies in an
internal drainage basin; therefore, off-site surface water drainage is not
connected to the Rio Grande. Complete ecological pathways may exist at this
site through the exposure of plants and wildlife to COPECs in surface and
subsurface soil. No threatened, endangered, or other special status species are
known to occur at the site. Scattered individuals of the grama grass cactus
(Pediocactus papyracanthus) occur in the grassland habitats of the South
Thunder Range (Sullivan and Knight, 1994; IT, 1995). This species had once
been listed as endangered by the New Mexico Forestry and Resource
Conservation Division (NMFRCD) and as a C2 candidate for federal listing by the
U.S. Fish and Wildlife Service, but has since been removed from both special
status categories by the respective agencies. A population of the Santa Fe
milkvetch (Astragalus feensis), designated a rare and sensitive plant by the
NMFRCD, occurs on the low hills about 0.5 mile north of the site (Sullivan and
Knight, 1994}, but is not expected to occur at the site due to its affinity to the
limestone-derived soils of these hills.

I11.3 Constituents of Potential Ecological Concern

The COCs at this site are HE, metals (particularly beryltium), and DU. Following
the screening process used for the selection of potential COCs for the human
health risk assessment, the inorganic COCs were screened against background
UTLs. Nine inorganic analytes, arsenic, barium, beryllium, cadmium, chromium
(total), lead, mercury, selenium and silver, were identified as COPECs at ER Site
89. Four of these (beryllium, cadmium, selenium, and silver) were not detected
in either surface or subsurface samples; however, the detection limits exceeded
the upper tolerance limits of the background soeil concentrations, and therefore,
these analytes could not be excluded from the list of COPECs. HE compounds
were not detected, and radiological field screening and gamma spectroscopy
results were within the normal background range.

IIl.4 Receptors and Exposure Modeling

A non-specific perennial plant was used as the receptor to represent plant
species at the site. Two wildlife receptors (deer mouse and burrowing owl) were
used to represent wildlife use of the site. Exposure modeling for the wildlife
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receptors was limited to the food ingestion pathway. Inhalation and dermal
contact were considered insignificant pathways with respect to ingestion.
Drinking water was also considered an insignificant pathway because of the lack
of surface water at this site. The deer mouse was modeled as an omnivore

(50 percent of the diet as plants and 50 percent as soil invertebrates) and the
burrowing owl as a strict predator on small mammals (100 percent of the diet as
deer mice). Both were modeled with soil ingestion comprising 2 percent of the
total dietary intake. Table 5 presents the species-specific factors used in
modeling exposures in the wildlife receptors. Although home range is also
included in this table, exposures for this screening-level 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 both surface and
subsurface soil samples were used to conservatively estimate potential
exposures and risks to plants and wildlife at this site. In the case of arsenic, the
detection limit from the on-site laboratory exceeded the measured
concentrations of arsenic from the off-site laboratory. Therefore, the detection
limit from the on-site laboratory was used as the maximum arsenic concentration
in soil at this site. Detection limits from the on-site laboratory were also used for
beryllium, cadmium, selenium, and silver, which were not otherwise detected but
were retained due to the high detection limit.

Table 5. Exposure Factors for Ecological Receptors at Environmental
Restoration Site 89, Sandia National Laboratories, New Mexico

Boday weight | Food Home

Receptor Class/Order | Trophic | (Kg) intake rate | Dietary range
species level (kg/d) Composition® | (acres)
Deer Mouse Mammalia/ Omnivore 0.0239d 0.00372 Plants: 50% 0.27°
(Peromyscus Rodentia Invertebrates:
maniculatus) 50%

(+ Sail at 2% of

intake)
Burrowing ow! | Aves/ Carnivore | 0.1 55 0.0173 Rodents: 100% | 34.6°
(Speotyto Strigiformes (+ Soil at 2% of
cunicularia) intake)

aBody weights are in kilograms wet weight.

Food intake rates are estimated from the allometric equations presented in Nagy (1987). Units
are kilograms dry weight per day.
°Dietary compositions are generalized for modeling purposes. Default soil intake value of 2% of
food intake.

From Silva and Downing (1995).
®From USEPA (1993), based on the average home range measured in semi-arid shrubland in
daho.

From Dunning (1993).
9From Haug et al. (1993).
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Table 6 presents the transfer factors used in modeling the concentrations of
COPECSs through the food chain. Table 7 presents the maximum concentrations
of COPECs in soil, the derived concentrations in the various food-chain

elements, and the modeled dietary exposures for each of wildlife receptor
species.

.5 Toxicity Benchmarks

Benchmark toxicity values for the plant and wildlife receptors are presented in
Table 8. For plants, the benchmark soil concentrations are based on the
Lowest-Observed-Adverse-Effect-Level (LOAEL) with the adverse effect being a
20% reduction of growth. For wildlife, the toxicity benchmarks are based on the
No-Observed-Adverse-Effect-l.evel (NOAEL) for chronic oral exposure (with
emphasis on reproductive effects) in a taxonomically similar test species. Total
chromium was assumed to be primarily composed of Cr+3 and mercury in these
soils was assumed to be inorganic in form. Insufficient toxicity information was
found to estimate the NOAEL for beryllium in birds.

H1.6 Risk Characterization

The maximum soil concentrations and estimated dietary exposures were
compared to plant and wildlife benchmark values, respectively. The results of
these comparisons are presented in Table 9. Hazard quotients (HQs) are used
to quantify the comparison with the benchmarks for wildlife exposure. Maximum
soil concentrations for all COPECs except barium and beryllium exceeded their
respective plant benchmark concentrations. In the deer mouse, HQs exceeded
unity for arsenic (HQ = 31.5), barium (HQ = 2.69), and selenium (HQ = 15.3). In
the burrowing owl, only the HQ for selenium (HQ = 3.30) exceeded unity.
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Table 6. Transfer Factors Used in Exposure Models for Constituents of Potential
Ecological Concern at Environmental Restoration Site 89,
Sandia National Laboratories, New Mexico

Constituent of Soil-to-Plant Soil-to- Food-to-Muscle
Potential Transfer Factor Invertebrate Transfer Factor
Ecological Concern Transfer Factor
Arsenic 4.00 x 1022 1.00 x 10°° 2.00 x 10°3°
Barium 1.50x 1072 1.00 x 10°° 2.00 x 107*°¢
Beryllium 1.00 x 10%? 1.00 x 10°° 1.00 x 1032
Cadmium 550x10"°2 6.00 x 10 ¢ 5.50 x 102
Chromium 4.00 x 10%° 1.30x 10" 3.00 x 10°2°
Lead 9.00 x 102° 4,00 x 1029 8.00 x 102
Mercury 1.00 x 10°° 1.00 x 10°° 250x10"?
Selenium 5.00x10"° 1.00 x 10°° 1.00x 10"°
Silver 1.00 x 10°° 250x10"¢ 5.00 x 10°°
HMX 2.74x10'° 1.36x 10'" 3.42 x 10°9
PETN 278x10"9 2.02x10'" 1.25x 1079
RDX 1.22x10'¢ 1.45x10'" 1.46 x 1079
2 4 6-trinitrotoluene 4.60 x 10°9 1.58 x 10'" 8.28 x 1079
nitroglycerin 4.48 x 10°° 1.59 x 10'" 8.68 x 10°9
:From Baes et al. (1984).

Default value.

°From IAEA (1994).

9Erom Stafford et al. (1991).
°From NCRP {1989).

'From Ma (1982).

9From equations developed in Travis and Arms (1988).

From equations developed in Connell and Markwell (1990).
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Table 7. Media Concentrations for Constituents of Potential Ecological
Concern at Environmental Restoration Site 89, Sandia National Laboratories,

New Mexico

Constituent of Surface Plant *° Soil*? Deer Mouse
Potential Soil ® Foliage | Invertebrate | Tissues™*®
Ecological (maximum)

Concern

Arsenic 5.00x10' | 2.00x10° | 5.00x 10' 1.69 x 10
Barium 250x10° | 4.35x10' | 2.90 x 102 1.08 x 10
Beryllium 3.40x10° | 3.40x10%| 3.40x10° | 558x10°
Cadmium 2.00x10' | 1.10x10' | 1.20 x 10’ 2.05 x 107
Chromium 8.10x10' | 324x10° | 1.05x 10’ 7.97 x 10"
Lead 490x10° | 441x10° | 1.96 x 10’ 1.04 x 10"
Mercury 1.10x 10" [ 1.10x10" | 1.10x107 | 8.77x 102
Selenium 500x10' | 250x10' | 5.00 x 10’ 1.20 x 10
Silver 2.00x10" | 2.00x10' | 5.00x10° 2.01x10"
HMX 500x10" | 1.37x10" | 6.78 x 10° 1.09 x 10°
PETN 7.50x10" [ 2.08x10" | 1.51x 10’ 3.00x 10°
RDX 7.50x10" | 9.12x10° | 1.09 x10’ 457 x 10®
2,4,6-trinitrotoluene | 4.00x10" | 1.84x10° | 6.33x10° | 1.06x10°
nitroglycerin 1.50x 10" | 6.73x 10" | 2.38x10° | 4.14x10°®

alMilligrams per kilogram. All are based on dry weight of the media.
Product of the soil concentration and the corresponding transfer factor.

°Product of the average concentration in food times the food-to-muscle transfer factor times the

wet weight-dry weight conversion factor of 3.125 (from USEPA, 1993).
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Table 8. Toxicity Benchmarks for Ecological Receptors at Environmental

Restoration Site 89, Sandia National Laboratories, New Mexico

Mammalian NOAELs (rgﬂgld) Avian NOAELs (mg/kg/d)

Constituent | Plant Mammalian | Test Deer Avian Test Bur-

of Potential | Benchmark® | Test Species | Mouse Test Species | rowing

Ecological | (mg/ka) Species® | NOAEL® | NOAEL? | Species® | NOAEL® | Owl

Concern NOAELf

Arsenic 10 Lab mouse | 0.126 0.133 Mallard 5.14 5.14

Barium 500 Lab rat 5.1 9.98 Chicks 20.8 20.8

Beryllium 10 Lab rat 0.66 1.29 --- --- —

Cadmium 3 Lab rat® 1 1.89 Mallard | 1.45 1.45

Chromium 1 Lab rat 2,737 5,350 Black 1.00 1.00
duck

Lead 50 Lab rat 8 15.6 American | 3.85 3.85
kestrel

Mercury 0.3 Mink 1 2.54 Japanes | 0.45 0.45
e quail

Selenium 1 Lab rat 0.2 0.391 Screech | 0.44 0.44
owl

Silver 2 Lab rat” 178" | 348

HMX Lab rat 10" 19.6

PETN Labmouse | 5870 | 6213

RDX Lab rat 0.3" 0587 |-

2,4,6- 30 Lab rat 1.6 3.06

trinitrotoluene

nitroglycerin --- Lab mouse 96.4k 102 --- ---

From Will ang Suter (1995).

PFrom Sample et al. (1996), except where noted. Body weights (in kilograms) for NOAEL
conversion are: lab mouse, 0.030; lab rat, 0.350 (except
where noted, for cadminum, 0.303); and mink, 1.0.
zFrom Sample et al. (1996), except where noted.

Based on NOAEL conversion methodology presented in Sample et al. (1996), using a deer
mouse body weight of 0.239 kilograms and a mammalian scaling factor of 0.25.
®From Sample et al. (1996).
Based on NOAEL conversion methodology presented in Sampie et al. (1 996). The avian scaling

factor of 0.0 was used, making the NOAEL independent of body weight.

ﬂBody weight 0.303 kilograms, based on study data (Sample et al., 1996).
“From USEPA (1997).
'Based on an LDs, of 7,000 mg/kg in mice (RTECS, 1997) and conversion to NOAEL. using

nitroglycerin as a chemical analog with LDso of 115 mg/kg (RTECS, 1997) and NOAEL of 96.4

mg/kg/day in mice (Smith, 1986).
'erom Talmage and Opresko (1995).
From Smith (1996).
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Table 9. Comparisons to Toxicity Benchmarks for Ecological Receptors at
Environmental Restoration Site 89, Sandia National Laboratories, New Mexico

Constituent of Plant Hazard Deer Mouse Burrowing Owl
Potential Quotient Hazard Quotient | Hazard Quotient
Ecological Concern

Arsenic 5.00 x 10° 3.15 x 10" 2.53x 10°
Barium 5.00 x 10™ 2.32 x 10° 2.73x 1072
Beryllium 3.40 x 10™ 2.15 x 10" ---b
Cadmium 6.67 x 10° 9.82 x 10™ 3.23x 1072
Chromium 8.10 x 10" 2.47 x 10™ 2.69 x 10
Lead 9.80 x 10° 4,14 x 10™ 2.87 x 10"
Mercury 3.67 x 10 2.98x 102 3.94 x 10°
Selenium 5.00 x 10’ 1.53 x 10" 3.30 x 10°
Silver 5.00 x 10° 5.77 x 102 —

HMX — 8.15 x 10 —
PETN - 1.92 x 10™ —

RDX — 2.66 x 10° —
2,4,6-trinitrotoluene 1.33 x 102 2.08 x 10 —
nitroglycerin — 1.25 x 102 —

Bold text indicates hazard quotient greater than one.
--—Information not available.

1.7 Uncertainties

Many uncertainties are associated with the characterization of ecological risks at
ER Site 89. These uncenrtainties result in the use of assumptions in estimating
risk which may lead to an overestimation or underestimation of the true risk
presented at a site. For this screening level risk assessment, assumptions are
made that are more likely to overestimate risk rather than to underestimate it.
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 the maximum measured soil
concentration or maximum detection limit to evaluate risk, the use of wildlife
toxicity benchmarks based on NOAEL values, the use of maximum transfer
factors found in the literature for modeling plant and mouse tissue
concentrations, the use earthworm-based transfer factors or a defauit factor of
1.0 for modeling COPECs into soil invertebrates, and the use of 1.0 as the use
factor for wildlife receptors regardless of seasonal use or home range size.
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1.8 Summary

Potential risks were indicated for all three ecological receptors at ER Site 89;
however, the use of the maximum measured soil concentration or maximum
detection limit to evaluate risk provided the “worst case” scenario for the risk
assessment and may not refiect actual site conditions. The higher detection
limits from the on-site lab were used to evaluate risk for arsenic, beryllium,
cadmium, selenium, silver, and all HE compounds. Screening level predictions
indicated no ecological risks associated with exposure to beryllium, TNT, HMX,
PENT, or nitroglycerin.

Exposure estimated conducted with maximum detection limits from the on-site
laboratory are very likely to have resulted in over estimations of actual risk. The
higher arsenic detection limit (50 mg/kg) from the on-site laboratory resulted in
HQs of 5 and 31.5 for the plant and the deer mouse, respectively. The
maximum detected arsenic concentration reported by the off-site lab for

ER Site 8% was 6.4 mg/kg with an average of 4.2 mg/kg which is within the soil
background range of 5.6 mg/kg for surface soils. Arsenic is, therefore not an
ecological concern at ER Site 89. Similar comparisons can be made with
cadmium, selenium, and silver. The detection limit for cadmium reported by the
on-site laboratory (20 mg/kg) resulted in a HQ of 6.7 for the plant. The detection
limit for cadmium reported by the off-site laboratory (1 mg/kg) was, however,
within the background soil range. The higher selenium detection limit {50 mg/kg)
from the on-site 1ab resulted in HQs of 50 for the plant and 15.3 for the deer
mouse. However, the detection limit of the off-site lab (1 mg/kg) was within the
range of the soil background concentrations for selenium. The on-site laboratory
detection limit for silver (10 mg/kg) resulted in a HQ of 5.0 for the plant. The
detection limit for silver from the off-site laboratory (2 mg/kg) was within the
range of the soil background. For arsenic, cadmium, selenium, and silver, the
maximum detection limits or measured concentrations reported by the off-site
laboratory can be viewed as confirmatory analysis that supports the unlikelihood
that these chemicals are of potential ecological risk.

The detection limit (0.75 mg/kg) reported for RDX resuited in a HQ of 2.66 for the
deer mouse. No other receptors were predicted to be at risk following exposure
to this compound. Because this screening benchmark value was based on a
NOAEL with the toxicological endpoint being the inflammation of the prostate
and not a reproductive endpoint, it is very likely that the benchmark used is an
overestimate of potential adverse effects which may occur at the population
level. Taking into consideration the use of the maximum detection limit and a
very conservative toxicological benchmark in the estimation of risk associated
with RDX, it is highly unlikely that RDX is an ecological concern at ER Site 89.

Detected concentrations of barium, chromium, and lead resulted in prediction of

ecological risk. The maximum detected barium concentration in surface soils
(250 mg/kg) produced a HQ of 2.32 for the deer mouse. The average site
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concentration from 27 data surface soil points was 92 mg/kg which is within the
range of background surface soil concentrations (130 mg/kg) for barium. Barium
is, therefore, not predicted to be of ecological concern at ER Site 89. A similar
comparison can be made with chromium. The maximum measured surface soil
chromium concentration for ER Site 89 was 21 mg/kg which resulted in a HQ of
81 for the plant. However, out of the 27 data points for the site, 22 were below
the off-site laboratory detection limit of 10 mg/kg and four were below 17 mg/kg
which is the soil background value. It is reasonable to conclude that chromium in
Site 89 is not an ecological hazard. The analytical results for lead in soil were:
490 mg/kg , 48 mg/kg , 40 mg/kg, five data points with J values (<20 mg/kg) and
13 data points below the off-site laboratory detection limit (<10 mg/kg). The
maximum concentration of 490 mg/kg resulted in a HQ of 9.8. Based on this
data set, it is possible that the 490 mg/kg is an anomaly. Use of a more realistic
exposure concentration such as the 95% UTL or average concentration would
result in a HQ below unity. Therefore, lead is not an ecological concern in Site
89.

Overall, based on further evaluation of detection limits, comparisons to
background concentrations, toxicity benchmark values, and analytical data sets,
it is concluded that ecological risks associated with ER Site 89 are insignificant.
The greatest uncertainty in this screening assessment is that associated with the
analytical detection limits.
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Sandia National Laboratories Environmental Restoration Program

EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL AND
RADIONUCLIDE CONTAMINATION

BACKGROUND

Sandia National Laboratories (SNL) proposes that a default set of exposure
routes and associated default parameter values be developed for each future
land-use designation being considered for SNL/NM Environmental Restoration
(ER) project sites. This default set of exposure scenarios and parameter values
would be invoked for risk assessments unless site-specific information suggested
other parameter values. Because many SNL/NM ER sites have similar types of
contamination and physical settings, SNL 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 SNL
views as resulting in a Reasonable Maximum Exposure (RME) value. Subject to
comments and recommendations by the USEPA Region VI and NMED, SNL
proposes that these default exposure routes and parameter values be used in
future risk assessments.

At SNL/NM, all Environmental Restoration sites exist within the boundaries of
the Kirtland AFB. 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 occutred at all of these sites to varying degrees. Among other documents,
the SNL/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 SNL/NM ER sites. At this time, all SNL/NM ER sites
have been tentatively designated for either industrial or recreational future land
use. The NMED has also requested that risk calculations be performed based on
a residential land use scenario. All three land use scenarios will be addressed in
this document.

The SNL/NM ER project has screened the potential exposure routes and
identified default parameter values to be used for calculating potential intake
and subsequent hazard index, risk and dose values. 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:

e Ingestion of contaminated drinking water;
 Ingestion of contaminated soil;
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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;
e Dermal contact with chemicals in soil;
Inhalation of airborne compounds (vapor phase or particulate), and;
* External exposure to penetrating radiation (immersion in contaminated air;
immersion in contaminated water and exposure from ground surfaces with
photon-emitting radionuclides).

Based on the location of the SNL ER sites and the characteristics of the surface
and subsurface at the sites, we have evaluated these potential exposure routes for
different land use scenarios to determine which should be considered in risk
assessment analyses (the last exposure route is pertinent to radionuclides only).
At SNL/NM ER sites, there does not presently 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, SNL/NM ER has therefore
excluded the following four potential exposure routes from further risk
assessment evaluations at any SNL/NM ER site:

Ingestion of contaminated fish and shell fish;

Ingestion of contaminated fruits and vegetables;

Ingestion of contaminated meat, eggs, and dairy products; and
Ingestion of contaminated surface water while swimming.

That part of the exposure pathway for radionuclides related to immersion in
contaminated air or water is also eliminated.

For the residential land-use scenario, we will include ingestion of contaminated
fruits and vegetables because of the potential for residential gardening.

Based on 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
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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.

Table 1. Exposure Pathwaxs Considered for Various Land Use Scenarios

Industrial [ Recreational ]| Residential |

e L
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated
drinking water drinking water drinking water
Ingestion of contaminated soil | Ingestion of contaminated soil | Ingestion of contaminated soil
Inhalation of airborne Inhalation of airborne Inhalation of airborne
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or
particulate) particulate) particulate)

Dermal contact Dermal contact Dermal contact

External exposure to External exposure to Ingestion of fruits and

penetrating radiation from penetrating radiation from vegetables

ground surfaces ground surfaces
External exposure to
penetrating radiation from
ground surfaces

EQUATIONS AND DEFAULT PARAMETER VALUES FOR IDENTIFIED
EXPOSURE ROUTES

In general, SNL/NM 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 and 1991). These general equations also apply to
calculating potential intakes for radionuclides. A more in-depth discussion of
the equations used in performing radiological pathway analyses with the
RESRAD code may be found in the RESRAD Manual (ANL, 1993). Also shown
are the default values SNL/NM ER suggests for use in Reasonable Maximum
Exposure (RME}) risk assessment caleulations for industrial, recreational, and
residential scenarios, based on 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
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information relating to these parameters may be found in the RESRAD Manual
(ANL, 1993).

Generic Equation for Calculation of Risk Parameter Values

The equation used to calculate the risk parameter values (i.e., Hazard
Quotient/Index, excess cancer risk, or radiation total effective dose equivalent
[dose]) is similar for all exposure pathways and is given by:

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or
radiological)

= C x (CR x EFD/BW/AT) x Toxicity Effect (1)
where

C = contaminant concentration (site specific);

CR = contact rate for the exposure pathway;

EFD = exposure frequency and duration;

BW  =body weight of average exposure individual;

AT  =time over which exposure is averaged.

The total risk/dose (either cancer risk or hazard index) is the sum of the
risks/doses for all of the site-specific exposure pathways and contaminants.

The evaluation of the carcinogenic health hazard produces a quantitative
estimate for excess cancer risk resulting from the COCs present at the site. This
estimate is evaluated for determination of further action by comparison of the
quantitative estimate with the potentially acceptable risk range of 10* to 10°,
The evaluation of the noncarcinogenic health hazard produces a quantitative
estimate (i.e., the Hazard Index) 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 Hazard Index 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, 1989) and the RESRAD Manual (ANL, 1993). Table 2 shows the
default parameter values suggested for used by SNL at ER sites, based on 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 SNL is to use
default values that are consistent with regulatory guidance and consistent with
the RME approach. Therefore, the values chosen will, in general, provide a
conservative estimate of the actual risk parameter. These parameter values are
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Table 2. Default Parameter Values for Various Land Use Scenarios

Parameter [ Tndustrial | Recreational | Residential |
General Exposure Parameters
Exposure frequency (d/y) b il il
Exposure duration (y) 30™ 30™ 30™
Body weight (kg) 70" 56" 70 adult™
15 child
Averaging Time (days)
for carcinogenic compounds 25550" 25550" 25550
(=70 y x 365 d/y)
for noncarcinogenic compounds 10950 10950 10950
(=ED x 365 d/y)
Soil Ingestion Pathway
Ingestion rate 100 mg/d° 624¢/y" 114 mg-y/ke-d’
Inhalation Pathway
Inhalation rate (m’/yr) 5000*° 146° 5475
Volatilization factor (m’/kg) chemical specific | chemical specific chemical specific
Particulate emission factor 1.32E9 1.32E9° 1.32E9°
(m’/kg)
Water Ingestion Pathway
Ingestion rate (L./d) 2 2+ 2*
Food Ingestion Pathway
Ingestion rate (kg/yr) NA NA 138
Fraction ingested NA NA 0.25™
Dermal Pathway
Surface area in water (m’) 2 2 2
Surface area in soil (m’) 0.53" 0.53™ 0.53
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 h/d for 250 d/y; for the recreational
land use, a value of 2 hr/wk for 52 wk/y is used (EPA, 1989b); for a residential land use,
all contact rates are given per day for 350 d/y.

* RAGS, Vol 1, Part B (EPA, 1991).

* Exposure Factors Handbook (EPA, 1989b)

° EPA Region VI guidance.

¢ For radionuclides, RESRAD (ANL, 1993) is used for human health risk calculations;
default parameters are consistent with RESRAD guidance.

* Dermal Exposure Assessment, 1992.
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suggested for use for the various exposure pathways based on the assumption
that a particular site has no unusual characteristics that contradict the default
assumptions. For sites for which the assumptions are not valid, the parameter
values will be modified and documented.

Summary

SNL 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 SNL ER sites, but this scenario has been requested to be considered by the
NMED. For sites designated as industrial or recreational land-use, SNL will
provide risk parameter values based on a residential land-use scenario to
indicate the effects of data uncertainty on risk value calculations or in order to
potentiaily mitigate the need for institutional controls or restrictions on Sandia
ER sites. The parameter values are based on 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, SNL
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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Site-Specific Comments

0OuU 1335

ER Site 89, Shock Tube Site

ER Site 89 may be appropriate for NFA petition, pending submittal and approval of the
following information:

1.

Figure 2-1 — Where was the 19 ft diameter x 65 ft long shock tube located
(operational from 1969-1975 and lengthened to 580 ft in 1982)? Is this the XT-10?

Response: The 19-foot-diameter, 65-foot-long shock tube is shown in its correct location
and is labeled the XT-10.

Where were the original expendable plywood shock tubes located?

Response: The locations of the original expendable plywood shock tubes are not known.
No records or interviews have indicated the locations of the tubes.

Section 3.2.5.5, Surface Soil Sampling Results -- DOE/SNL must provide a complete
list of all HE compounds analyzed for and their MDL’s. See general comments 2-4,

Response: A list of all high explosives compounds for which samples were analyzed and
their method detection limits are provided in Attachment A. The surface and subsurface
samples were analyzed for the same high explosives compounds.

Section 3.2.5.5, Subsurface Soil Sampling Results -- DOE/SNL must provide a
complete list of all HE compounds analyzed for and their MDL'’s. See general
comments 2-4.

Response: A list of all high explosives compounds for which samples were analyzed and
their method detection limits is provided in Attachment A. The surface and subsurface
samples were analyzed for the same high explosives compounds.
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Attachment A



Site-Specific Comments

ATTACHMENT A

ER SITE 89
METHOD DETECTION LIMITS OF HIGH EXPLOSIVES
SUPPLEMENTAL TABLE
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Site-Specific Comments

HE Analytical Method Detection Limits (EPA Method 8330°%)
ER Site 89 Confirmatory Sampling
Subsurface and Surface Soil Samples
August 1995
(Lockheed Analytical Services)

Soit Sample MDL Aqueous EB

Anaiyte (ug/kg) Sample MDL (pg/L)
4-amino-2,6-dinitrotoluene 280 0.26
2-amino-4,6-dinitrotoluene 280 0.26
1,3-dinitrobenzene 250-300 0.30
2,4-dinitrotoluene 280 0.26
2,6-dinitrotoluene 260-290 0.25
HMX 220-240 1.0
Nitrobenzene 290 0.50
2-nitrotoluene 280 0.25
3-nitrotoluene 280 0.25
4-nitrotoluene 280 0.25
RDX 1,000-1,100 0.85
Tetryl 650-720 1.0
1,3,5-trinitrobenzene 280 0.45
2,4,6-trinitrotoluene 280 0.26
*EPA November 1986.
EB = Equipment blank.
EPA = U.S. Environmental Protection Agency.
HE = High explosive.
HMX = Cyclotetramethylene tetranitramine.

MDL = Method detection limit.

Hg/kg = Microgram(s) per kilogram.

Hg/L = Microgram(s) per liter.

RDX = Cyclo-1,3,5-trimethylene-2,4,6-trinitramine.
Tetryl = 2,4,6-trinitrophenyimethylnitramine.
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