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6.0 SOLID WASTE MANAGEMENT UNIT 108, FIRING SITE (BUILDING 9940)

6.1 Summary

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a risk-based no further action
(NFA) decision for Solid Waste Management Unit (SWMU) 108, Firing Site (Building 9940),
Operable Unit 1335. SWMU 108 consists of a bunker and several supporting structures (sheds
and office trailers) that were used for explosives testing and reactor safety experiments. Review
and analysis of all relevant data for SWMU 108 indicate that concentrations of constituents of
concern (COC) at this site are less than applicable risk assessment action levels. Thus,
SWMU 108 is being proposed for an NFA decision based upon confirmatory sampling data
demonstrating that COCs that may have been reieased from this SWMU into the environment
pose an acceptable level of risk under current and projected future land use, per NFA

Criterion 5, which states “The SWMU has been characterized and remediated in accordance
with current and applicable state and federal reguiations, and that available data indicate that
the contaminants pose an acceptable level of risk under current and projected future land use”
(NMED March 1998).

6.2 Description and Operational History

6.2.1 Site Description

SWMU 108 is located in the Coyote Test Fieid Area east of Technical Area (TA} Il

(Figure 6.2.1-1). The site encompasses a bunker (Building 9940) and the Fully Instrumented
Test System (FITS) building (Building 9940A, which is situated on top of the bunker), as well as
miscellaneous storage sheds and office trailers (Figure 6.2.1-2). The site consists of soils on
top of the bunker and surrounding the structures. Releases of radiological material and possible
hazardous chemicais resulted from the fuel coolant interaction (FCI) experiments conducted at
the site. The SWMU was originally a firing site where releases of high explosives (HE) may also
have occurred.

SWMU 108 is on land owned by the U.S. Air Force that is permitted to DOE and SNL/NM and is
located approximately 3,000 feet east of TA-IIl. It covers approximately 0.4 acre at an elevation
of 5,530 feet above mean sea ievel (SNL/NM March 1996a). Current and projected land use for
SWMU 108 is industrial (DOE and USAF March 1996).

SWMU 108 lies on the western margin of the Sandia Fault Zone. The geologic materials
underlying the site consist of thick alluvial sediments that overlie deep bedrock. An alluvial fan
and piedmont coliuvium overly the Santa Fe Group Strata. The Santa Fe deposits are
estimated to be approximately 3,000 feet thick beneath SWMU 108. Detalled descriptions of
the regional geology are provided in the Site-Wide Hydrogeologic Characterization Project
(SWHCP) 1994 Annual Report (SNL/NM March 1995).

SWHCP soil surveys and surficial mapping provide general soil characteristics for the area
around SWMU 108. The dominant soil groups in the area include the Tome very fine sandy
loam and the Tijeras gravelly fine sandy loam. The estimated recharge rate for soils in the area
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range between 0.002 and 0.071 centimeters per year (cm/yr), which yields downward seepage
velocities ranging between 0.03 and 11.8 crfyr (SNL/NM October 1995).

No perennial surface-water bodies are present in the immediate vicinity of SWMU 108. The
nearest principal ephemeral surface drainage is the Arroyo dei Coyote, which is about 1 mile
north of the site. Drainage of the Arroyo del Coyote and an unnamed arroyo about 500 feet to
the south of the site flows westward toward the Rio Grande.

SWMU 108 lies in the HR-2 gechydrologic region described in the SWHCP report (SNL/NM
March 1995). This region is an intermediate geohydrologic zone between the HR-1 zone to the
west and the HR-2 zone to the east. This region is an intermediate geohydrologic zone
between the HR-1 zone to the west and the HR-2 zone te the east. The uppermost interval of
groundwater saturation in HR-2 will be found as unconfined to semiconfined aquifers in the
alluvial facies of the Santa Fe Group and Piedmont alluvium and as semiconfined to confined
aquifers in the local bedrock units. Examples of these two aquifer models are found in two wells
located near the site. Monitoring well AVN-1 (7,000 feet northwest of Building 9940) is .
screened in the Santa Fe Group alluvial fan facies. Depth to groundwater in this well is 508 feet
below ground surface (bgs). Monitoring weli LMF-1 is 6,800 feet southeast of the site. Depth to
groundwater in this well is 347 feet bgs. This well is screened in the Abo Sandstone {(SNL/NM
March 1996b).

For a detailed discussion regarding the local setting at SWMU 103, refer to the "RCRA
[Resource Conservation and Recovery Act] Facility Investigation Work Plan for Operable Unit
1335, Southwest Test Area® (SNL/NM March 1996a).

6.2.2 Operational History

The Building 9940 complex was originally built in the 1960s to serve as an explosive testing,
complex and was originally owned by Organization 2510, the Explosives Components
Organization. At that time, firing tests involved conventional explosives, but there are no
records of the tests performed (Marshall August 1993). Outside the complex was a metal test
chamber that was used for firing charges up to 2 pounds. The precise iocation of this chamber
is unknown. The debris from these shots was placed in a dumpster (Martz October 1985).

In the late 1970s and early 1980s experiments at the Building 9940 complex shifted toward
reactor safety issues (primarily hydrogen combustion and FCls). From 1983 to 1988 FCI
experiments were conducted, as were experiments with conventional HE. The various types of
tests performed are described below.

6.2.2.1 Conventional Explosives Tests

Very little information is available regarding the HE tests performed at SWMU 108. Most of
them were performed prior to 1978 before the current owners occupied the facility, and
individuals involved with these tests could not be located. Based upon available information,
except for the metal test chamber described above, the tests were conducted in the boom room,
which is an underground tunnel inside Building 9940 complex that was specifically designed to
contain these tests (Wrightson September 1994, February 1996a). The boom room is an active
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facility. Because the boom room was designed to fully contain the explosives, it is believed that
no release to the environment occurred as a result of the boorn room tests.

6.2.2.2 Hydrogen Combustion Experiments

The purpose of the hydrogen combustion experiments was to test the flammability limits created
by igniting a mixture of hydrogen, air, and steam. Other than hydrogen, no other hazardous
material was used in these tests (Wrightson February 1896b).

6.2.2.3 FCI Experiments

The FCI experiments involved the reaction of depleted uranium {DU) and corium thermite, which
is essentialiy a compound of stainless steel, zirconium, iron-oxide, nickel-oxide, chromium
oxide, and molybdenum-oxide powder. The intent of the experiments was to simulate the
reaction of molten core materiais and water.

Occasionally, a small detonator was used to trigger an explosion, but usually the interactions
were not triggered in this fashion. The detonator typically had a charge of about 50 milligrams
(mg) of explosives. The types of explosives used are unknown.

Experiments involving corium thermite at Building 9940 began in 1979 and continued until 1982,
Most of the experiments conducted at the Building 9940 tacility involved iron/alumina thermite
melts.

Two structures at SWMU 108 were critical to the tests using corium thermite: the FITS tank,
housed in Building 9940A (Marshali August 1993) (Figure 6.2.1-2) and the EXO-FITS facility
located south of Building 9940A. The FITS tank is a 5.6-cubic-meter vessel standing about

5 meters tail and is approximately 1.5 meters in diameter. The EXO-FITS facility consisted of
an angle-iron superstructure that suspended the thermite/melt crucible and a water chamber on
a concrete pad. These structures were located on top of the bunker, Building 9940.

Two series of experiments were conducted using corium thermite:; the Melt Development-
Corium (MDC) Series and the FITS-C Series. The purpose of the MDC Series was to refine the
experimental techniques to ensure repeatability in the subsequent FCI experiment. The MDC
experiments were conducted in the EXO-FITS facility. The FITS-C Series was the FC! test with
corium thermite using melt delivery techniques developed in the MDC Series.

COCs at the site include DU and chromium, which is derived from corium thermite used in the
tests at the site (Marshall August 1993). The FCI tests were conducted on top of the bunker,
Building 9940. According to personnel familiar with the experiments, chromium and DU would
be co-located, and the fragments from the blast did not extend more than 50 to 100 feet from
the test site (Marshall August 1993). Water used in the contained firing tests inside the FITS
tank on top of the bunker was discharged onto the ground just outside the FITS building near
the test pad (Marshall August 1993). The volume of water released was not documented.
Other potential residues from the tests are nickel-oxide.

Because of the reported explosives testing in the early history of the site, there is also the
potential for residual HE. Therefore, HE is a contaminant of concemn at this site.
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6.3 Land Use

6.3.1 Current

Building 9940 is active. However, the area on top of the Building 9940 bunker where releases
occurred, the FITS and EXO-FITS units, are inactive.

6.3.2 Future/Proposed

SWMU 108 has been recommended for industrial land use (DOE and USAF March 1996).

6.4 Investigatory Activities
6.4.1 Summary
6.4.2 Investigation #1—Comprehensive Environmental Assessment and

Response Program

6.4.2.1 Nonsarmnpling Data Collection

The site was originally reported in the 1985 Comprehensive Environmental Assessment and
Response Program (CEARP) interviews (DOE September 1987). Limited information from
these interviews alludes only to the primary metal container that was used for explosives tests
outside Building 9940 as discussed in Section 6.2.2. Also, this report indicates that DU may
have been used.

6.4.2.2 Sampling Data Collection

No samples were collected during the CEARP.

6.4.2.3 Data Gaps

No data were available to confirm whether hazardous materials or wastes were stored or
released to the surrounding environment. '

6.4.24 Results and Conclusions

Insufficient data were available to calculate a Hazard Ranking System Score for the SWMU.
Subsequent to the CEARP inspection, the U.S. Environmental Protection Agency (EPA)

conducted a RCRA Facility Assessment. SWMU 108 associated with Building 9940 was not
identified in this report.
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6.4.3 investigation #2—SNL/NM ER Preliminary Investigations
6.4.3.1 Nonsampling Data Collection

6.4.3.1.1 Background Review

A background review was conducted to collect available and relevant information regarding
SWMU 108. Background information sources included interviews with SNL/NM staff and
contractors familiar with site operational history and existing historical site records and reports.
The study was completely documented and has provided traceable references that sustain the
integrity of the NFA proposal. The following, presented in chronological order, lists these
information sources that were used to assist in the evaluation of SWMU 108.

» Photographs and field notes from site inspections conducted by SNL/NM staff
(Wrightson July 22, 1997).

+ Miscellaneous information sources including SNL/NM personal correspondence
(memorandums, letters, and notes regarding SWMU 108).

* Four interviews with two facility personnel (current and retired) (Martz October 1985,
Wrightson September 1994, February 1996a, February 1996b).

Preliminary investigations and background reviews indicate that environmental releases may
have occurred at the site. Corium thermite (DU and metals) may have been released from the
EXO-FITS facility as a result of the steam reactions from the FCl tests and from water
discharged from the FITS tests conducted inside Building 9940-A (Figure 6.2.1-2).

It is expected that contamination is present in the surface soils in these areas. Also, site history
suggests that HE may be present in the soils, although specific locations of the reported tests
are unknown.

6.4.3.1.2 Unexploded Ordnance/HE Survey

In September 1993, a 100-percent coverage unexploded ordnance survey was performed at
SWMU 108 by SNL/NM Environmental Restoration (ER) personnel! and Kirtland Air Force Base
(KAFB) Explosive Ordnance Unit. The survey was conducted by visually inspecting the site for
ordnance, HE, and ordnance debris. No ordnance material was found at SWMU 108 (Young
and Byrd September 1994).

6.4.3.1.3 Radiological Survey(s)

A radiological survey was conducted at SWMU 108 in October 1993 by RUST Geotech inc.
(December 1994). A gamma scan survey was performed at 6-foot centers (100-percent
coverage) over the surface of the site. Four point sources and eleven area sources of gamma
activity 30 percent or greater than natural background levels were identified during this survey
(RUST Geotech Inc. December 1994) (Figure 6.4.3-1).
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6.4.3.14 Cultural-Resources Survey

A cultural resources survey was performed at SWMU 108 in 1994. Findings from this survey
indicate that no cultural resources were present on the site (Hoagland and Dello-Russo
February 1995).

6.4.3.1.5  Sensitive-Species Survey

A sensitive species survey was performed at SWMU 108 in 1994. Findings from this survey
indicate that no sensitive species are present on the site (DOE March 1996).

6.4.3.1.6 Geophysical Survey(s)

No geophysical surveys were performed at SWMU 108.

6.4.3.2 Sampling Dala Collection

in July 1995, RUST Geotech Inc. conducted precleanup soil sampling for gamma spectroscopy
analysis on 10 area sources to assess the need for remediation. In addition, the samples were
analyzed for TAL metals using inductively coupled plasma methods (EPA Method 6010/7000)
by Lockheed Analytical Services (LAS), SNL/NM's contract off-site laboratory.

The soil sampling was implemented as part of the RUST Geotech Inc. survey conducted in
1995. Sample locations were collected from radiotogical anomalies detected in the surface soils
to determine if chromium was associated with the depleted uranium. The approach and
methodology are described in the Final Report (SNL September 1997) (see Annex 6-A). The
detection limits for these metals are shown on Tabie 6.4.3-1.

The purpose of this scoping sampiing effort was to obtain preliminary analytical data to
determine if chromium was associated with the depleted uranium contamination. No quality
assurance/quality control (QA/QC) samples were coliected.

6.4.3.3 Data Gaps

6.4.3.4 Results and Conciusions

When metals analyses were compared to the recommended background levels for metais in the
Southwest Test Area (Dinwiddle September 24, 1997), results for arsenic {17.0 mg/kilogram [kg]
maximumy), barium (140 mg/kg maximum), cadmium {2.9 mg/kg maximum), chromium

(48 mg/kg maximum), nickel (62 mg/kg maximum), and lead (97 mg/kg maximum) were above
the approved SNL/NM maximum background concentration levels.
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Table 6.4.3-1

Summary of Site 108—July 1995 Scoping Samples

inorganic Constituents (TAL Metals) and Project Reporting Limits

Parameter Method Detaction Limit Reporting Limit_ Units
Aluminum Not reported 40 mg/kg
Antimony Not reported 12 mo/kg
Arsenic Not reported 2 ma/kg
Barium Not reporied 40 mg/kg
Beryllium Not reported 1 mg/kg
Cadmium Not reported 1 mg/kg
Caicium Not reported 1000 mg/kq
Chromium Not reported 2 mokg
Cobalt Not reported 10 ma/kg
Copper Not reported 5 mg/kg
tron Not reporied 20 mo/kg
Lead Not reported 0.58-0.60 ma/kg
Magnesium Not reported 1000 mg/kg
Manganese Not reported 3 mg/kg
Mercury Not reported 0.081-0.10 mg/kg
Nickel Not reported 8 mo/kg
Potassium Not reported 1000 mg/kg
Selenium Not reponted 0.97-0.89 mg/kg
Silver Not reported 2 mgrkg
Sodium Not reported 1000 ma/kg
Thallium Not reporied 1.8-2.0 mo/kg
Vanadium Not reported 10 mo/kg
Zinc Not reported 4 mg/kg
mg’kg = Milligram per kilogram.

TAL = Target Analyte List.
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6.4.4 Investigation #3—SNL/NM ER Project Voluntary Corrective Measure and
Confirmatory Sampling

6.4.4.1 Nonsampling Data Collection

No nonsampling data collection was performed.
6.4.4.2 Sampling Data Collection

6.4.4.2.1 Voluntary Corrective Measure Activities

A radiological voluntary corrective measure (VCM) was conducted to remove anomalies
identified during the preliminary investigation activities. Point sources and small area sources
were removed in September 1995, and large area sources were remediated in October 1995.
The soils containing elevated metals that had been identified during the preliminary investigation
activities were removed as part of the radiological VCM. Details of the VCM, including areas
remediated and soil volumes removed, are described in Annex 6-A, the exerpts from the VCM
Report {SNL/NM September 1997).

6.4.4.22 Confirmatory Sampling

On August 12, 1997, surface soil samples were collected at 25 locations at SWMU 108

{Figure 6.4.4-1). The samples were collected in areas of known radiclogical contamination that
had been excavated in the RUST Geotech inc. VCM to verify clean-up levels and in areas
outside the defined anomalies to determine whether any potential hazardous constituents are
present outside the known radiologicai contaminated areas. The sampies were collected
according to the procedures described in the ER Site 108 sampling plan (SNL/NM Juiy 1997)
using approved SNL/NM field operating procedures.

The samples at 21 of the locations were collected at depth intervals of 0 to 6 inches. The
remaining samples at locations ER-108-GR-021, ER-108-GR-022, ER-108-GR-023, ER-108-
GR-024, and ER-108-GR-025 were sediment samples collected from a ditch along the road
south of the site. Except for location ER-108-GR-023, these samples were also collected from
soils at depth intervals of 1 to 2 feet in the bottom of the ditch to determine whether COCs were
present.

All soil samples were analyzed for metals using EPA Method 6010/7000, for HE using

EPA Method 8330, and for radiological activity using gamma spectroscopy {Annex 6-B). All
chemical samples were analyzed at SNL/NM's off-site contract laboratory (LAS) at Level Il data
quality. Radiological sampies were analyzed at SNL/NM's on-site radiological laboratory.
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6.4.4.3 Data Gaps

Although radiological anomalies were defined as part of the radiological VCM conducted by
RUST Geotech Inc., no confirmation samples were collected for chemical analyses for the
COCs at SWMU 108. For this reason, chemical environmental samples were analyzed at
SWMU 108 as part of the confirmatory sampling activities. Additional radioiogical analyses on
soils were conducted to fully confirm cleanup of the radiological VCM. The nature and extent of
metals, radionuclides, and HE in the soils was characterized for this site in order to develop
human and environmental risk scenarios and to make an NFA determination.

6.4.4.4 Results and Conclusions

After the radiological VCM activities, 10 post cleanup samples were collected from areas
exhibiting the highest residual gamma radiation readings (108E-001A-S8,108E-002C-SS,
108E-002D-SS, 108E-002E-SS, 108E-002F-SS, 108E-003A-SS, 108E-004A-8S,
108E-005A-SS, 108E-010B-88, and 10BE-011A-88). The maximum levels of residual
radiological COCs in the soil are presented in Table 6.4.4-1 and Figure 6.4.3-1. Sampies
108E-006A-SS, 108E-006B-SS, 108E-006C-SS, 108E-007A-SFS, 108E-D08A-SS, and
108E-009A-SS (shown in this table) were precieanup samples with radiological activities below
cleanup levels. Complete results of gamma spectroscopy are contained in Annex 6-B. Resuits
of confirmatory sampling are presented in Tables 6.4.4-2, 6.4.4-3, and 6.4.4-4.

Metals

Review and analyses of the relevant Level Il chemical data for SWMU 108 surface soils
indicate that the concentration leveis of metals at this site are below the SNL/NM and New
Mexico Environment Department (NMED) agreed-upon sitewide lovels at all locations with the
exception of barium, cadmium, lead, and silver (Dinwiddle September 24, 1997). Mercury and
selenium do not have quantified maximurn background screening levels. Therefore, it is not
known whether these constituents exceed background. However, neither pose significant risk
to human health or the environment.

Three barium samples were at greater than the agreed-upon values of 130 mg/kg for surface
soils at locations ER-108-GR-006-0.0-SS, ER-108-GR-013-0.0-SS, and ER-108-GR-019-
0.0-8S. The maximum concentration level for barium in surface soils is 363 mg/kg. One
cadmium sample at location ER-108-GR-017-0.0-SS (1.63 mg/kg) was above the nonquantified
background level of <1.0 mg/kg. Three lead samples were above the background leveis of
21.4 mg/kg for surface soils: at locations ER-108-GR-008-0.0-SS (362 mg/kg), ER-108-GR-
017-0.0-8SS (25.7 mg/kg), and ER-108-GR-020-0.0-SS (23.4 mg/kg). Finally, in one sample,
silver was above the nonquantified background ievel of <1.0 mg/kg (at location ER-108-GR-
012-0.0-S8S [5.56 mg/kg]).

No subsurface soils samples showed metais above the agreed-upon background levels except
for barium at location ER-108-BH-021-1.0-SS (at the 1.0-foot depth) with a concentration of
384 mg/kg over a background level of 214 mg/kg.

AL/S-98/WP/SNL:R4300-6.00C 6-19 301462.185.05 06/23/98 4:37 PM
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Table 6.4.4-1

Summary of SWMU 108 Post-VCM Verlfication Soll Sampling
Gamma Spectroscopy Analylical Resulls, July=0Octobar 1995

_Sample Atiributes Gmm_ﬁﬁwmmm
Sample

Racord ER Sampla i) Oepth

Nurmber" {Figure 8.4.3.1) {H) Uranham-238 Thornr-234 Thorium-&32 |  _Fadium-228 Thodum-228 Uranium-235 Caglum-137
01308 10BE-DOIA-5S D05 ] 4.07E+00 ND (7.98E-01] | 4.77E-01 4.50E-01 ND (1.37E+00) | 3.66E-01 248602
04376 1086-002C-56 o-0.5 | 2156301 2.07E+01 5.52E-01 | SBAE U 8.88E01 2 54E-D1 5.04E-02
04378 10DE-002D-55 0-05 | ND (2.45E+00) | NO (6.78E-01)_| 5.27E.0% 49901 | 4.95E- MO {1.776-01) { 1.74E-02
04376 108E-002E-55 0-0.5 B.81E+0D JA7E+O0 342601 4 A0E-01 Y.965E-1 MD (1.78E-01} | 4.21E-02
04376 | 10BE-002F.B6 | 0-05 | 5.40E+01 6.44E+01 4.26E-01 4.50E-01 $.37E-0 8.43E-01 2.30E-02
01308 108E-003A-8§ 0-0.5 | 148E+00 2.14E+00 4.36E~01 04 S.08E-D11 ND (3.36E-01), | 5.42E-02 .
01310 T08E-QHA-55 0-0.5 1.53E+D1 1.50E+01 4.01E-01 4.046-01 350 -1 MND (4.36E-01) | ND(581E-02) |
mMawg 108E-005A-55 0-05 | 6.87E+00 6.85E+00 5.00E-01 A86E-D1 £ 126-01 { WD E-01) | B13E-D2
04318 ;| 10BE-006A-SS | 005 | 5.00E+00 5.84E+00 5 B2E~01 B20E-01 ND (1 48E+D0} | ND (3.52E-01) | 8.84E-07
04319 108E-006B-58 0-05 [ 112E+D0 9.61E-01 5 36E-01 380801 4 18E-01 ND {3.30E-01) | 4.308-1
04376 108E-DOGC-55 0-05 | ND(244E+00) | ND (6.29E-01) | 3.64E-01 4.03F~01 48001 ND (1.69E-01) | 1.35E-01
04376 108E-007A.55 0-0.5 | ND(2.27€+00) [ NO (4,05E~01] | 3 TOE-01 4, J07E-01 NI (1.83E-G1 45E-0Z
4378 108E-008A-SS 0-05 | ND(244E+00) | ND {5.73E-01) ! 3.01E-G1 4.198-01 A.06F-1 ND (). 74E-01) ] 143E-02
04376 tOGE-O08A. 58 885 | ND{3IEE+D0) } ND (S 0IE-D1) ) 3 T3E-D) 2.61E=-D1 3.51E-01 ND (1.61E-01) | ND (247E-02)
04376 108E.0108.55 D05 | ND (2.34E¢00] | ND (6.71E-01} | 4.16E-01 2.89E p1 6,085-01 NO (1.87E-01) | 1.84E-01
04376 T08E-011A-88 0-05 4.26E+00 4. 10E+00 5.38E-04 (] Q1 % 4E~01 ND{1.996-01) | ND (2 84E-02 |
SNI/NM SWTA Surlace Soll 14 14 1.01 1.04 1.01 0.18 0.664
Background UTL or 95th-Peroentils” .

*Chaain of custody recory,

*Dinwicdie Septembar 24, 1997,

“Brown January 14, 1638

" ER = Envitonmantyl Festaration.

it = Foat {teat).

D = Identification,

Kb { ) =Notdetacted at or above the minimum detectable activity, shown in paranthesia.

pClly = Picocurios per gram.

SNUNM = Sandia Nationa! Latwyratorles/Mow Meoxico.

85 = Burface soll sampla.

SWML = Sclid waste management unit.

SWTA = Southwast Test Area

UTL = Upper Wolerance imit.

VCM = Voiuniary Comrective measure.
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Tabie 6.4.4-2
Summary of SWMU 108 Confirmatory Soil Sampling Metals Analytical Results, August 1997
(Off-Site Laboratory Only)

Sampla Atiributes Metals (EPA 6010/7470) {mghg)

Record. ER Sample ID s;me
Number _{Figure 6.4.4-1) (#) | Arsenkc ] Barium Berylilum Cadmium Chromium Mercury Nickel Lead Selenjum Siiver
06345 | EA-108-GR-001-005S | 0-05 |239 |ess 0.361J {0.498} | 0.391.} (0.498) 137 0.0257 J (0.0332) |5.91 8.687 0.607 ND {0.031)
06346 | ER-108-GR-0020.0.55 | 005 [240 |60.7 0.321J (0.464) | 0.214 J (0.484) 871 002654 (0.0318) [502 | 4.30 0.664 0.0827 J {0.464)
06345 | ER-108-GR-0030.0S5 | 0-05 |306 1931 0.375 J (0.484) | 0.269 J (0.484) 547 0.0294 938|613 0.740 ND (0.031)
06346 | ER-108-QRO004DO0SS | 0-05 1266 |83.1 0.324 J {0.49) | 0.225 J (0.496) 6.67 0.0268 J (0.0322) | 5.21 537 0.560 0.0924 J (0.496)
06348 | ER-108-GR-005-0.0-55 005 | 259 |76.1 0.325 1 (0.467) | 0.464 7.57 0.0394 5.71 12.9 0.753 0818

06346 | ER-108-GA-006-0055 | 005 |308 | 184 0.338 J (0.459) | 0.361J (0.499) 657 002854 (0.0326) | 724 |8.90 0.758 0.0823 J (0.459)
06346 | ER-10B-GADOT-0.055 | 005 [257 |843 0.295 J (0.465) | 0.411J (0.485) 9.25 0.0237 J (0.0320) | 540 | &.19 0.508 0.195J (0.485) |
06346 | ER-106-GA-0080.055 | 005 |z8a |102 0.292 J (0.490) | 0.341J (0.490) 6.06 0.0211 J{0.0324) | 9.99 | 362 0.454 J (0.450] | 0.0768 J {0.450) |
063468 | ER-108-GR-0030.055 | 005 |297 |82 0.339 J (0.481) | 0.247 J (0.487) 7.35 0.0252 J (0.0324) | 520 | 4.70 0.554 ND {0.031)
06336 | ER-108-GR0100055 | 005 307 110 0.383 J (0496) | 0.313J {0.496) 6.58 0.0274 J(0.0326) | 6.18 100 0727 0.0833 J (0.496)
06346 | ER-108-GA-DI0-00-85D | 005 |30 | 111 0403J(0478) [0375J (0.478) 870 0.0525 Y- i YT o874 0.1194 {0.478)
06345 | ER-108-GR-O1F00S5 | 006 |247 |659 0.334 J (0.483) [ 0.192J (0.483) 5.75 00222 J (0.0328) |48z |3.04 0432 1 {0.483) | ND (0.031)
06346 | ER-10B-GR-0120085 | 005 |212 801 0330 J (0.487) | 0.220 J (0.487) 6.52 00234 J (0.0325) | 481 [454 0.821 5.56

06346 | ER-108-GR0130055 | 006 [287 |963 0311 J(0497) | 0.203J (0.497) 5.92 0.0263J(0.0811) |[4.59 | 4.17 0.710 ND (0.031)
06346 | ER-103-GRD14-0.055 | 005 |165 |670 0.350 J (0459) | 0.256 J (0.459) 824 00272 J{0.0325) |488 | 542 0.625 0.502

06346 | ER-108-GA-016-0.0-85 | 005 |226 619 0271 J(0.484) | 0.442 J (0.484) 6.26 0.0374 497 K] 0.490 0.149 J (0.484)
06346 | ER-108-GR-0160.0-55 | 005 | 175 |453 0.196 J (0.495) | 0.666 450 ND (0.0179) 323|547 0.524 ND (0.091)
06348 | ER-108-OGR0170.055 | 005 |207 |635 0.326 J (0.500) | 1.63 830 0.0245J (0.0329) | 588 | 25.7 0.941 ND (0.031)
06346 | ER-108-GR-0180055 | 005 [308 |86 0.338 J (0.466) | 0.562 744 0.0221 J (0.0330) | 6.81 143 0.757 ND {0.031)
06346 | ER-108-GA-019-0055 | 0G5 |268 | 168 0.300 J (0.463) | 0.315J (0.463) 568 0.0251J(0.0332) 422 |587 0.502 0.144 J (0.463) |
06346 | ER-108-GR-020-0.0-65 | 005 | 203 |58.0 0.221 J (0-467) | 0.606 4.81 0.0477 473|294 0.534 0.259 J (0.467)
06348 | ER-108-GR-020-0.0.55D | 0-05 |232 | 59.1 0.289J{0.500) | 0.712 701 0.0574 5.02 0.8 0.753 0.223 J (0.500)
06348 | ER-108-GA-021-0055 | 005 |289 |535 0.239 J(0467) | D.208J (0.467) 732 ND (0.0173) 5.00 105 0684 ND {0.031)
06348 | ER-106-GA022005S | 005 225 |409 0.247 4 (0.481) | 0.188J (0.481) 624 ND (0.0173) 623 347 0.806 ND (0.031)
06346 | ER-108-GRU230.0-568 | 0-05 |22¢ | 38.1 0.354 J {0.453} | 0.303 4 (0.463) aa7 ND {0.0173) 399|600 0.569 0.111J {0.463)
08346 | EA-108-GR-024-0.0558 | 005 |237 |[94.9 0.280 J (0.490) | 0.161J (0.490) 2.57 N (0.0173) 437 432 0.566 ND (0.031)
06346 | ER-108-GR-025-0.0-85 | 0-05 | 248 | fi3 0.303 J {0.485) | 0.210 4 (0.485) 564 ND (0.0173) 404 7.33 0812 ND [0.031)
06345 | ER-108-GR-0250.0-58D | 0-05 {277 | 119 0346 J (0490) | 0.224 J {0.490) 648 0.0257 J(0.0326) | 542 [7.12 0.625 ND (0.091)
06346 | ER-108-BH0Z1-1.0-55 |10-15]289 |364 0.304 J {(0.463) ] 0.185J (0.463) 5.20 ND (0.0173) 531 424 0515 ND (0.031]
08348 | ER-108-BH022-10-55 | 10-15|239 | 9.0 0.275 J (0.495) | 0.166 J (0.495) 6.15 ND (0.173) 494 [363 0679 ND (0.031)
06346 | ER-108-BH-024-1.0-55 | 1.0-15| 250 | 839 0.318 4 (0.405) ) 0.314J {0.495) 7.14 ND (0.0173) 825 | 550 0.600 ND {0.031)
06348 ER-108-BH-025-1.0-55 | 1.0-15] 2.98 120 0.356 J (0.483) | 0.235 J (0.463) 7.30 ND(0.0173) {5863 8.30 0.705 ND (0.031}

Reter to foolnotes at end of table.
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Table 6.4.4-2 (Concluded)
Summary of SWMU 108 Confirmatory Soil Sampling Metals Analytical Results, August 1997
(Off-Site Laboratory Only)

Sample Attrbutes Metals (EPA 60107470)" (mg/kg)
Sample
Record ER Sample ID Depth
Number 8.4.4-1) () Arsenic Barium Barylium Cadmium Chromium Marcury Nickel Lead Setenium Silver
Quality Assummolouauly Control Sample (in mg/L.
06348 | EA-106-GR-025-0.0-S5 NA | ND (0.00298} [ 0.000417 | ND (0.000223) | ND (0.000208) | 0.00326 NO (0.000104) [ ND 0.00105 ND (C.0014} [ ND {0.00062)
E Blank) J{.000332) J (.000729) 0.00227) | J (.000878) B
SNL/NM SWTA Surface Soll Background UTL or |58 130 0.65 <1 7.3 <0.25 11.5 |21.4 <1 <1
85th-Percentile Concentrations” .
SNL/NM SWTA Subsurlace 5ol Background UTL |4.4 214 0.65 0.9 16.9 <0.1 15 L] <t <l
or 95th-Parceniite Concentrations
*Chain of custody record.

*EPA November 1986.

“Dinwiddia September 24, 1997.
B = Delected in associatad blank with a concentration grealer than the practical quantitation limit.
BH = Borehole.

EPA = |J.5. Environmental Protection Agency.
ER = Environmental Restoration.

ft = Foot (leet).

GR = Grab sample.

1D = identification.

Ji)

mphkg = Miligrams per kiiogram.

mpL = Mitigrams per liter.

NA = Not

ND ()

SNL/NM = Sandia National Laboratories/New Maxico.
85 = Surface soll sampls.

SSD = Duplicate surface sof sample.

SWMU = Solki waste management unit.

SWITA = Southwest Test Area

utL = Upper tolarance Imit.

= Not detected a.i or above tha elective detection limit, shown In parenthesis,

= Tha reported value is beiow the reporting limit, shown in parenthesis, but equal to or abave tha sffective detection fimit.
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Table 6.4.4-3
Summary of SWMU 108 Confirmatory Soil Sampling HE Analytical Results, August 1997
(O#-Site Laboratory Only)
Sample Attribules Explosivas, Method 8330" (pg/kg)

I"!acord’J ERA Sampla ID Sample 2,4,6- 2-Amino, 4-Amino,

Number {Figure §.4.4-1) Depih {1 Trinitrotoluene 24-Dinitrotoiuene | 2.6- Dinrotoluene | 4.6-Dinitrotoluene 2 §-dinitrotoluens HMX
06346 | ER-108-GR-D01-0.0-55 0-05 ND (5.67) ND (6.18) ND {6.48) ND (8.6) ND (5.45) ND (5.27)
08346 ER-108-GR-002-0.0-58 005 ND {5.67) ND (6.18) ND {6.48) ND (6.6} ND {5.45] 71.7 J (75.0)
06346 | ER-106.GR-D03-0.0.5S 005 ND (5.87) ND {6.18} NO (6.48) ND {6 6) ND (545) 348
06348 ER-108-GA-004-0.0-§5 0-0. ND (5.67, ND {6.18) ND {6.48) ND (6.6} ND {5.45) _4230
06346 | EA-108-GR-005-0.0.58 0-0. ND (5.67) ND (6.18) ND (6.48) ND (6.6) ND (545 247
06346 | ER-108-GR-006-0.0-55 00. ND (5.67) ND (6.18) ND (6.48) ND (6.6 ND (545 ND (527
06345 | ER-108-GA-007-0.0.55 005 ND {5.87) ND (6.18) ND (6.46) ND (6.6} ND {5.45 ND (5.27]
088 ER-108-GR-008-0.0-55 0-0.5 ND (5.67) ND (6.18) ND (6.48) ND (6.6 ND (5.45 ND {5.27)
06346 | ER-108-GR-009.0.0-55 005 ND (5 67) ND (6.18} ND (6.48) ND (6.6 ND (6.45) ND (§.27)
06348 ER-108-GR-010-0.0-5§ 005 ND {5.67} ND {6.18) ND {6 48) ND (6.6} ND {5.45) ND {5.27
06346 | ER-108-GR-010-0.0.55D 005 ND (5.67)_ ND (6.16) ND (6.48) ND (6.6) ND (5.45 ND (5.27)
06346 ER-108-GR-011-0.0-SS 0-0.5 ND (5.67) ND (6.18} ND (8.48) ND (6.6} ND (5.45) ND (5.27
06346 |_ER-108-GR-012-0.0-55 0-0.5 ND (5.67) ND (6.18) ND (8.48] ND (8.6) ND (5.45) ND (5.27)
06348 EA-108-G3R-013-0.0-5S 005 ND (5.67) ND {6.18) ND (6.48) ND (6.6 ND {5.45 ND (5.27
08346 ER-108-GR-014-0.0-§S 005 ND {5.67} ND {6.18} ND (6.48) ND {6.8) ND {5.45) ND (5.27)
06348 ER-108-GR-015-0.0-S5 0-0.5 ND {5.67) ND (6.18) ND {6.48) ND (6.8 ND {5.45) ND {5.27)
06346 ER-108-GR-016-0.0-8S 005 ND (5 87}_ ND {6.18) ND (B.48) ND (8.5} ND {5.45) ND {5.27}
06346 | ER-108-GR-017-0.0-SS 605 ND {5.67) ND (6.18) ND (6.48) ND (6.6 ND (5.45) ND (5 27
06346 ER-108-GR-018-0.0-88 0-0.5 ND (5.87) ND (8.18) ND (8.48} ND (8.6] ND (5.45) ND (5.27)
08346 | ER-108-GR-0190.0-55 005 ND (5.67)_ ND {6.18) ND (6.48) ND (6.6 ND (5.45 ND (5.2
08346 __EFJ_-IOG-_G_R-OQD-Q.O-SS 0-0.5 ND {5.87) ND (6.18) ND (5.48) ND {8.6] ND (5.45) ND (5.27)
06348 ER-108-GR-020-0.0-SSD 0-0.5 ND (5.67) ND (6. 18] NOD {6.48) ND {6.6) ND (5.45 ND (5.27)
06346 ER-108-GR-021-0.0-SS 0-0.5 ND {(5.67 ND (6.18) ND (6.48 ND (6.6) ND (5.45) ND (5.27)
06346 | ER-108-GR-022.0.0-55 005 ND (5.67) ND {6.18} ND {6.48) ND {6 6) ND (5.45) ND {5.27)
06348 _| ER-108-GR-023-0.0-55 005 ND (5.67) ND (6.18) ND {6.48) ND {6.6 ND (5.45 ND (5.2
06346 | EA-108-GR-024-0.0-55 005 ND (5,67 ND (6.18) ND (8.48) ND (6.5) NO (6.45) ND (5.27)

[Coe3s6 | ER-108-GR-0250.0-55 005 ND {5.67) ND (6.18) ND (6.48) ND (6.8) ND (5.45 NO (5:27)

06348 | ER-108-GR-025.0.0-S5D 605 ND (5.67, ND (6.18) ND (6.48) ND (8.6 ND (5.45) ND (5.27)
06348 | ER-108-BH-021-1.0-58 01, ND (5.67) ND (6.18) ND (6.48) ND (6.6) ND (5.45 ND {5.27)
06346 | ER-108-BH-022-1.0-55 D1, ND {5.67) ND (6.18) ND (6.48) ND(6.6] ND (5.45) ND (5.27)
06348 | ER-108-BH024-1.0-S5 1015 ND (5.67) ND {6.18) ND {8.48) ND {6.6) ND (545) ND {5.27)
08346 | EA-108BH-025-1.0-58 10-1.5 ND {5.67) ND (6.18) ND (6.46 ND (6.6) ND (5.45) ND (6.2T)

Quality Assurance/Quality Conirol Sample (in pgiL — __
06348 ER-108-GR-025-0.0-55 NA ND {029) ND (0.014) ND {0.043) ND (0.019) ND {0.02) ND (0.046)
_{Equipment Blank)

Refer to footnotes at end of 1able.
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Table 6.4.4-3 (Continued}
Summary of SWMU 108 Confirmatory Soil Sampling HE Analytical Results, August 1997
(Oft-Site Laboratory Only)

Sample Attributes Explosives, Method 8330" (ug/kg)
Record ER Sample ID Sample
Nuimbes” (Figure 6.4.4-1} Depth {ft) Nitrobenzene RADX Tatryl
06346 | ER-108-GA-0010.0-55 0-0.5 ND (521) ND (9.71) ND (7.55)
06346 ER-108-GR-002-0.0-55 0-0.5 ND @._21 ND (9.71 ND !7.55[
06348 ER-108-GR-003-0.0-88 0-0.5 ND (5.21 ND (9.71 ND (7.55)
08348 ER-108-GR-004-0.0-SS 0-0.5 ND {5.21 ND {9.71) ND (7.55)
06348 ER-108-GR-005-0.0-S5 0-0.5 ND (5.2 ND {9.71) ND (7.55)
08346 ER-108-GR-006-0.0-SS 0-0.5 ND (5.2 ND (9.7 ND [7.55)
06346 | ER-108-GR-007-0.0-SS 005 ND (5.21) ND (9.7 ND (7.55)
06346 ER-108-GR-008-0.0-88 0-0.5 ND (5.21) ND (8.7 ND (7.55)
08346 ER-108-GR-009-0.0-SS 005 ND {5.21) ND (9.71 ND (7.55
06346 ER-108-GR-010-0.0-85 0-0.5 ND {5.2 ND (8.71 ND (7.55}
06346 ER-108-GR-010-0.0-SSD 0-0.5 ND {5.21) ND (8.71) ND (7.55
08346 ER-108-GR-011-0.0-S5 0-0.5 ND{5.21) ND (9.71) ND (7.55)
06346 ER-108-GR-012-0.0-SS8 0-0.5 ND {5.21) ND (9.71) ND (7.55
08346 ER-108-GAR-013-0.0-S5 0-0.5 ND (5.21} ND(9.71) ND !ZSS]
08348 ER-108-GR-014-0.0-SS 0-0.5 ND (5.21 ND {8.71) ND (7.55}
08348 ER-108-GR-015-0.0-58 0-0.5 ND (5.2 ND (9.71} ND (7.55}
08346 ER-108-GR-018-0.0-§S 0-0.5 ND {5.2 ND (8.71 ND (7.55)
06346 ER-108-GR-017-0.0-55 0-0.5 ND {5.21) ND (9.71 ND {7.55
08346 ER-108-GR-018-0.0-5S 0-0.5 ND (5.21} ND (8.7 ND (7.55)
08346 ER-108-GR-019-0.0-55 0-0.5 ND(5.21 ND (971 ND (7.55)
08348 ER-108-GR-020-0.0-SS 0-0.5 ND (5.2 ND (9.71 ND {7.55]
06345 EA-108-GR-020-0.0-SSD 0-0. ND (5.2 ND (9.71 ND {7.55)
08348 ER-108-GR-021-0.0-88 0-0.5 ND (5.2 ND (8.71 NO (7.55)
06346 | ER-108-GR-022.0.0-55 068 NG {5.21} ND (9.71 ND (7.55]
08348 ER-108-GR-023-0.0-58 0-0.5 ND {5.21 ND (9.7 ND {7.56)
08346 ER-108-GR-024-0.0-SS 0-0.5 ND {5.21 ND (8:71) ND {7.55)
06346 ER-108-GR-025-0.0-SSC 0-0.5 ND (5.2 ND {8.71) ND {7.55)
06348 ER-108-BH-021-1.0-58 1.0-1.5 ND (5.2 ND (9.71) ND (7.55)
06346 ER-108-8H-022-1.0-S8 1.0-1.5 ND (5.2 ND (8.71 ND {7.55)
06348 ER-108-8H-024-1.0-S5 1.0-1.5 ND {6.21) ND (9.71 ND (7.55)
08346 ER-108-BH-025-1.0-8S 1.0-1.5 ND {5:21) ND (9.71 ND {7.55)
| Quality Assurm Control e o —
06346 ER-108-GR-025-0.0-S5 NA ND (0.018) ND (0.019) ND {0.022)
(Equipment Biank}

Refar to fooinotes at end of table.
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Table 6.4.4-3 (Concluded)
Summary of SWMU 108 Confirmatory Soil Sampling HE Analytical Results, August 1997
(Off-Site Laboratory Only)

GR = Grab sample,
HE = High explosives.
HMX

= 1,3,5,7-tetranitro-1,3,5,7 -tetrazacyclooctane.

ND( } = Mot detected at or above the effective detection
limit, shown in parenthesis.

Sample Attributes Explosives, Msthod 8330 (g/kg)
Record ER Sample ID Sample
Number (Figure 6.4.4-1) Depith (ft) 1,3-Dinitrobenzene 2-Nitrotoluene 3-Nitrotoluens 4-Nitrotoluene 1,3,5-Trinitrobenzene
06346 ER-108-GR-001-0.0-55 0-0.5 ND (4.05) ND (11.1) ND (7.83} ND (10.6) ND (B.QL
06346 | ER-108-GR-002-0.0-8S 0-0.5 ND {4.05 ND (11.1) ND (7.83) ND (10.5) ND (6.62
06346 | ER-108-GR-003-0.0-55 0-05 ND (4.05 ND(11.1) ND (7.83) ND (10.6) ND {6.62
08346 ER-108-GR-004-0.0-SS 005 ND (4.05) ND (11.1) ND (7.83) ND {10.6) ND {6.62
06346 ER-108-GR-005-0.0-SS 0-0.5 ND {4.05) ND {11.1) ND (7.83) ND (10.6) ND {6.62
06346 ER-108-GR-006-0.0-55 0-0.5 ND (4.05) ND(1t.1) ND {7.83) ND {10.6} ND (8.62
06346 ER-108-GR-007-0.0-SS 0-0.5 ND (4.05) ND (11.1) ND (7.63) ND (10.6) ND (6.62)
06346 ER-108-GR-008-0.0-SS 0-0.5 ND (4.05) ND 1{11.1) ND ({7.83) ND {10.6) ND {6.62)
06346 | ER-108-GR-009-0.0-5S 0-0.5 ND (4.05) ND (11.1} NO (7.83) ND (10.6 ND (6.62)
06346 | ER-108-GR-D10-0.0-S5 005 ND (4.05} ND (11.9) ND (7.83) ND {10.5) ND (6.62)
06348 ER-108-GR-010-0.0-55D 0-05 ND (4.05) ND (11.1) ND (7.83) ND (10.5) ND (6.62)
08346 EA-108-GR-011-0.0-SS 0-0.5 ND £4.05} ND{11.1) ND {7.63) ND {10.6) ND {6.62)
06346 | ER-108-GR-012-0.0-88 0-0.5 ND (4.05) ND {11.1} ND (7.83) ND (10.6) ND (6.682
06346 ER-108-GA-013-0.0-85 0-0.5 ND {4.05) ND (11.1) ND (7.83 ND (10.8 ND (6.62
06346 ER-108-GR-014-0.0-S5 0-0.5 ND (4.05) ND(11.1) ND (7.83 ND {10.6) ND {6.62)
06346 | ER-108-GR-015-0.0-55 005 ND (4.05) ND (11.1} ND (7 62 ND (10.6) ND (6.62)
06346 ER-108-GR-016-0.0-88 0-0.5 ND (4.05) ND (11.1) ND (7.83 ND 10.8! ND (6.62)
08346 ER-108-GR-017-0.0-S5 0-0.5 ND (4.05} ND (11.1) ND (7.83 ND {10.6 ND (6.62) !
08346 ER-108-GR-018-0.0-58 0-0.5 ND {4.05) ND (11.1} ND (7.8: ND (10.6) ND (6.62)
06346 ER-108-GR-019-0.0-SS 0-0.5 ND (4.05) ND{11.1) ND (7 .82 ND (10 6 ND (6.62
06346 | ER-108-GR-020-0.0-5S 0-0.5 ND (4.05) ND {11.1) ND {7.83 ND {10.§ ND (6.82)
06346 | ER-108-GA-020-0.0-55D 0-0.5 ND (4.05) ND (11.1) ND (7.83) ND (10.6} ND (6.62
06346 ER-108-GR-021-0.0-8S 0-0.5 ND {4.05) ND (11.1) ND {7 .83) ND {10.6 ND (6.62)
06346 ER-108-GR-022-0.0-SS 0-0.5 ND (4.05) ND (11.1} ND (7.83) ND {10.6 ND (5.82)
06346 | ER-108-GR-073-0.0-§S 005 ND {4.05) ND(11.1) 'ND (7.83) ND (10.6 ND (6.52)
06346 ER-108-GR-024-0.0-85 0-0.5 ND (4.05) ND {11.1) ND (7.83) ND (10.8) ND (6.62)
06346 ER-108-GR-025-0.0-SSD 0-0.5 ND {4.05) ND (11.1) ND (7.83) ND (10.6) ND (B.82
06346 ER-108-BH-021-1.0-8S 1.0-1.5 ND (4.05) ND(t1.1) ND (7.83) ND {10.6) ND {6.62
06348 ER-108-BH-022-1.0-§S 1.0-1.5 ND {4.05) ND (11.1) ND (7.83 ND (10.6) ND (8.62
06346 R-108-BH-024-1 058 1.0-1.5 ND (4.05) ND {11.1 ND {7.83) ND (10.6) ND (6.82)
06346 ER-108-BH-025-1.0-58 1.0-1.5 ND (4.05) ND{11.1) ND (7 .83} ND {10.6) ND (6.62)
Quality Assurance/Quality Control Sampie {in pg/L —
06346 ER-108-GR-025-0.0-58 NA ND (0.02) ND (0.031) ND (0.024} ND (0.034) ND {0.21)
{Equipment Blank)
*EPA November 1986, D = identification. RDX = 1,3,5-trinitro-1,3,5-triazacyclohexane.
®Chain of custody record. J{) = The treported value is below the reporting limit, 1] = Surface soil sample.
BH = Borahole. shown in parentheses, but equal 1o or abova the SSD = Duplicate surlace soil sample.
EPA = .S, Environmental Protection Agency. effective detection limit. SWMU = Solid waste management unit.
ER = Environmental Aestoration. nglkg = Microgram(s) per kilogram. TETRYL = 2,4 6-trinitrophenylmethylnitramine.
ft = Foot {fest). poll = Microgram(s) per liter.
NA = Not applicable.
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Table 6.4.4-4
Summary of SWMU 108 Confirmatory Soil Sampling Gamma Spectroscopy Analytical Results, August 1997

Sample Attributes Gamma Spectroscopy Activity (pCl/g)
Sample
Record. ER Samgple ID Depth
Number (Figure 6.4.4-1) {tt) Uranium-238 Thorum-234 Thorum-232 Radium-228 Thorum-228 Uranium-235 Cesium-137
06347 ER-108-GR-001-0.0-S8 0-0.5 4.15E+00 6.43E+00 5.256-1 5.52E-01 5.85E-01 1.58E-01 1.82E-02
06347 ER-108-GR-002-0.0-55 0-0.5 ND (3.49E+00) 9.78E-01 7.09E-01 6.78E-01 8.07E-01 ND (2.67E-01) 2.56E-02
06347 ER-108-GR-003-0.0-S8 0-05 2.30E+00 1.98E+00 6.25E-01 6.83E-01 8.00E-01 ND (2.37E-01) 3.55E-02
06347 ER-108-GR-004-0.0-S8 0-0.5 6.05E+00 5.83E+00 5.19E-01 6.50E-01 8.056E-01 6.60E-02 1.61E-02
06348 ER-108-GR-005-0.0-58 0-0.5 1.27E+00 1.89E+00 5.02E-01 5.75E-01 6.16E-01 ND {(2.25E-01) | 2.11E-02
06347 ER-108-GR-006-0.0-53 0-0.5 2.24E+00 2.02E+00 5.99E-01 6.45E-01 5.28E-01 ND (2.50E-01} 2.44E-02
06347 ER-108-GR-007-0.0-S5 0-0.5 6.66E+00 6.04E+00 5.36E-01 6.64E-01 ND (8.13E-01) 1.43E-01 ND (3.61E-02)
06347 ER-108-GR-008-0.0-S5 0-0.5 4.67E+00 6.37E+00 5.30E-01 4.55E-01 4.59E-01 1.13E-01 1.51E-02
06347 ER-108-GR-009-0.0-55 0-0.5 ND (3.17E+00) 1.27E+00 5.52E-01 5.75E-01 6.80E-01 1.57E-01 J.12E-02
06349 ER-108-GR-010-0.0-SS 0-0.5 2.18E+00 2.75E+00 6.47E-01 7.55E-01 5.30E-01 ND (2.26E-01) 841E-C2
06347 ER-108-GA-010-0.0-850 005 ND (3.47E+00) 3.44E+00 6.00E-01 6.39E-01 7.24E-0 ND (2 40E-01) 7.31E-02
06347 ER-108-GA-011-0.0-S5 0-0.5 1.89E+00 2.39E+00 6.71E-01 4.86E-01 6.70E-01 1.17E-01 1.37E-02
06347 ER-108-GR-012-0.0-S8 0-0.5 ND (3.56E+00) ND (7.25E-01) 7.23E-01 5.62E-01 6.15€-01 ND (2.51E-01) ND (3.82E-02)
06347 ER-108-GR-013-0.0-58 0-0.5 ND (3.35E+0Q) ND (7.52E-01) 5.41E-01 5.50E-01 4.21E-01 ND (2.35E-01) 1.685E-02
06347 ER-108-GR-014-0.0-55 0-0.5 ND (3.85E+00) 9.09E-01 6.33E-01 5.689E-01 B6.47E-01 ND {2.68E-01) 3.27E-02
06349 ER-108-GR-015-0.0-S8 0-0.5 ND (1.37E+00) 1.14E+00 5.60E-01 6.94E-01 ND (4.08E-01) ND (1.89E-01) 1.80E-01
06347 ER-108-GR-016-0.0-S8 0-0.5 ND (3.26E+00) 6.30E-01 3.85E-04 3.46E-01 3.19E-01 ND (2.30E-01) 2.04E-02
06347 ER-108-GR-017-0.0-58 0-0.5 2.05E+00 2.40E+00 5.99E-01 8.53E-01 5.89E-01 ND (2.30E-01) 2.1E-
06347 ER-108-GR-018-0.0-5S 0-0.5 ND (3.27E+00) 9.69E-01 8.22E-01 ND (1.43E-01) 6.38E-01 ND (2.37€-01) 3.55E-02
06347 ER-108-GR-019-0.0-8S 0-0.5 ND (3.20E+00) 1.23E+00 5.50E-01 5.43E-01 7.32E-01 ND {2 26E-01) 4.44E-02
06349 ER-108-GR-020-0.0-55 0-0.5 2.92E+00 3.58E+00 5.00E-01 5.17E-01 5.17E-01 ND (2.55E-01) 5.80E-02
06347 ER-108-GR-020-0.0-SSD 0-0.5 ND (3.69E+00) 2.71E+00 5.76E-01 5.15E-01 7.69E-01 ND (2.69E-01) B8.24E-02
06347 ER-108-GR-021-0.0-S8 0-0.5 ND (3.15E+00) 8.34E-01 7.55E-01 8.74E-01 7.37E-01 ND (2.30E-01) ND {3.26E-02)
06347 ER-108-GR-022-0.0-5S 0-0.5 ND (2.61E+00) 5.44E-01 5.15E-01 5.29E-01 5.75E-01 ND (2.03E-01) ND (2.87E-02)
06347 ER-108-GA-023-0.0-58 0-0.5 ND (2.98E+00) 5,12E-01 4.03E-01 4.56E-01 6.81E-01 ND (2.20E-01) 2.42E-02
06347 ER-108-GR-024-0.0-85 0-0.5 ND (3.58E+00) ND {8.70E-01) 4.93E-01 5.84E-01 5.02E-01 ND {2.60E-01) ND ($.02E-02}
06349 ER-108-GR-025-0.0-55 0-0.5 ND (2.28E+00) 8.28E-01 6.67E-01 5.85E-01 ND {5.17E-01) ND (2.35E-01) 291E-02
06347 ER-108-GR-025-0.0-S50 0-0.5 ND (3.28E+00) ND (6.03E-01) 5.55E-01 7.16E-01 5.09E-01 ND {2.45E-01) 4.19E-02
06347 ER-108-BH-021-1.0-85 1.0-1.5 ND (4.02E+00) ND (9.63E-01) 6.48E-01 5.33E-01 7.08E-01t ND (3.03€-01) ND {4.22E-02)
06347 ER-108-BH-022-1.0-S8 1.0-1.5 ND (3.36E+00) 1.18E+00 6.42E-01 5.36E-01 5.64E-01 ND {2 4TE-01) ND {3.31E-02}
06347 ER-108-BH-024-1.0-85 1.0-1.5 ND (3.17E+00) 8.77E-01 8.02E-01 5.68E-01 5.35E-01 ND (2.45E-01) 1.33E-02
06349 ER-108-BH-025-1.0-88 1.0-1.5 ND {1.78E+00) ND (7.41E~01) 5.84E-01 5.88E-01 7.67E-01 ND (2.33E-01) 8.04E-02

Refer to footnotes at end of table.




Table 6.4.4-4 (Concluded)
Summary of SWMU 108 Confirmatory Soil Sampling Gamma Spectroscopy Analytical Results, August 1997
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Sample Aliributes Garmma Spectroscopy Activity (pCiig)
Sample

Record, ER Sample ID Depth
Number {Figure 6.4.4-1) th) Uranium-238 Thorum-234 Thorium-232 Radium-226 Thorum-228 Uranlum-235 Ceslum-137
Quality Assurance/Quality Control Sample (in pCimL

06347 | ER-108-GR-025-0.0-58 NA ND (1.86E+00) | ND (4.35E-01) ND (1.66E-01) | ND (1.48E-01) | ND (5.33E-01) NO (1.66E-01) ND (2.38E-02)

Equipment Blank}

SNL/NM SWTA Surlace Soll Background UTL or 14 14 1.01 1.0t 101 0.18 0.664
95th Parcantile Concentfaﬂons.
SNL/NM SWTA Subsurface Soll Background UTL 1.4 1.4 1.01 0.93 093 0.16 0079
of 95th Percentile Ooncanlraﬂons'

:Chlin of cusiody record.
=l.'m\wldt:le September 24, 1997,
Brown January 14, 1998.

= Borehole.

= Environmental Restoration.

= Fool {feel).

= Grab sampls

= Identification.

= Nol appiicable.

= Nof delected at or above the minimum delectabla activity, shown in parenthesis.
= Picocurle| s‘ pei gram,

" Ploocuﬂc’s per milliliter.

= Surface soll sample.

= Duplicale surtace soll sample.

= Sandla National Laboratones/New Maxico.
= Southwest Test Area.

= Upper tolerance Amit,




HE

All explosives were below detectable limits in both surface and subsurface soils except for

four samples from locations ER-108-GR-002-0.0-SS, ER-108-GR-003-0.0-SS, ER-108-GR-004-
0.0-S8, and ER-108-GR-005-0.0-88, which vielded 1,3,5,7-tetranitro-1,3,5,7-tetrazacyclooctane
{(HMX) concentration levels ranging from 71.7 micrograms (ug)/kg to 4,230 ng/kg.

The chemical constituents for metals and HE have been evaluated for human health and
ecological risk, as discussed in Section 6.6.3.

Radionuclides

Surface and subsurface soil radiological data for SWMU 108 have been compared to the
SNL/NM and NMED agreed-upon background levels for the Southwest Test Area for the
primary radiological constituents, uranium-238, thorium-234, thorium-232, radium-228,
uranium-235, and cesium-137. This includes the 16 post-VCM verification sampling results
coliected from July to October 1995 (Table 6.4.4-1) and the 32 confirmatory results collected in
August 1997 (Table 6.4.4-4). Although the minimum detectable activity for gamma-emitting
radionuclides was sometimes higher than the background levet for that radionuclide, they were
nevertheless orders of magnitude less than a risk-based preliminary remediation goal, which is
based upon a 15—millirem-per-year (mrem/yr) effective dose equivalent maximum dose limit
found in EPA’'s OSWER Directive No. 9200.4-18, “Establishment of Cleanup Levels for
CERCLA Sites with Radioactive3 Contamination” (EPA 1997). Therefore the analytical results
are acceptable. All confirmatory radiological data for gamma activity are presented in

Annex 6-B. For evaluation purposes, these constituents are representative of DU contamination
or its daughter. Additionally, cesium-137 is reported because it has been detected at some
SWMUs. The justification for evaluating these constituents is discussed in Brown (January 14,
1998). Of these constituents, thorium-232, cesium-137, and radium-228 were not detected at
above-background levels for surface or subsurface soils, although cesium-137 was detected
slightly above background in one subsurface soil sample. Nineteen surface samples yielded
above-background uranium-238 (maximum 5.4E+01 picocuries per gram [pCi/g]), but no
subsurface sampies yielded eievated uranium-238. Nineteen surface samples and one
subsurface sample yielded elevated thorium-234 (at maximum 6.44E+01 pCi/g and maximum
1.18E+00 pCi/g, respectively). Uranium-235 was present above background levels in three
surface samples, with maximum gamma activity of 8.93E-01 pCi/g. The elevated gamma
activities for radiological constituents have been evaluated for human health and ecological risk,
discussed in Section 6.6.3.

QA/QC Resul

Three soil duplicates and an equipment blank were analyzed for metails and HE (Tables 6.4.4-2,
and 6.4.4-3}). No HE compounds were detected in either the duplicates or the field blanks.
Barium (0.000417 J mg/liter [L]), chromium (0.00326 J mg/L), and lead (0.00105 JB mg/L) were
detected below the reporting limit in the equipment bianks. None of these metal concentration
levels indicated potential problems with the soil data.

Level lll data validation was performed on all chemical data reported for confirmation analyses.
Some of the soil sample results were influenced by matrix interference for cadmium, lead,
selenium, and silver. However, data were determined to be acceptable and within quality
control limits,
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6.5 Site Conceptual Model

6.5.1 Nature and Extent of Contamination

Corium thermite, the reaction product of the FCI tests at SWMU 108, is a metal alloy of depleted
uranium and chromium-bearing stainless steel. The metals, chromium and nickel and organics,
HE, possibly from earlier firing tests, are the only hazardous constituents along with depleted
uranium and its daughter products that were known to have been used at Building 9940.

HMX is confined to approximately a 900-square-foot area in the northeastern quadrant of the
SWMU. HMX was detected in four samples (ER-108-GR-002-0.0-SS, ER-108-GR-003-0.0-SS,
ER-108-GR-004-0.0-SS, and ER-108-GR-005-0.0-SS). All other explosives were less than
detection limits.

Elevated gamma activities occur across the site. Activities exceeding background were
detected in the surface soils for uranium-238, thorium-234, and uranium-235. Radiological
contamination areas were identified by the RUST Geotech Inc. radiation survey in conjunction
with the post-VCM and SNL/ER confirmation sampling (Figure 6.4.4-1). These areas are
confined to a 0.4-acre area within a 2.2-acre survey area identified by the Rad Survey Boundary
line in Figure 6.4.3-1.

One sample slightly exceeded background for cesium-137 for subsurface soil (Table 6.5.1-1).
This sample was collected in the ditch on the southern side and downhill of the test area
(Figure 6.4.4-1). Additionally, this was the only constituent collected from the ditch, both
chemical and radiological, that was above background level. The fact that no contaminants
were detected in the ditch downhill from the site indicates that contamination has not been
transported off site by surface runoff, Because radiological contamination is confined to the
0.4-acre area defined by the RUST Geotech Inc. radiation survey and does not appear to have
migrated off site, the lateral extent of contamination has been defined.

Because of the nature of the tests and the manner in which the contaminants were distributed,
metals contamination would be co-located with radiological contamination at SWMU 108. The
suspected metal COCs (chromium and nickel) were not present above background in the soils
associated with the radiological anomalies.

The elevated metals (barium, cadmium, lead, and silver) appear to occur sporadically in the
surface soils across the site. Elevated barium concentrations occur at four locations, and
elevated lead concentrations occur at three locations (see Table 6.5.1-1 and Figure 6.4.4-1).
While these metals concentrations are elevated above approved background levels in the soils,
there is no evidence they were used at Building 9940. This variance is the result of natural
variations of soil metal concentrations, which should be expected in natural soil environments.

All releases of COCs and surface discharges at SWMU 108 would have been to the surface
soils. Because of the relative low solubility of the radionuclides and organic compounds
occurring at SWMU 108, limited precipitation, and high evapotranspiration, the vertical rate

of contamination is expected to be low. The vertical extent of contamination would, therefore,
be expected to be insignificant. Based upon the premise that radiological contamination and
HE contamination are confined to the areas identified by the RUST Geotech Inc. survey and
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Table 6.5.1-1
Summary of COCs for SWMU 108

SwmMu

Number of
Samples

Greater than
Background

Maximum Background
Limit'SWTA®
{mp/kg except
where noted) |

108

Barium

130 surface
214 subsurface

Maximumn
Concentration
(mg/kg except

where noted)
384

Average

(mg/kg except
__where noted) |

106.8

GR-006-0.0-5S
GR-013-0.0-SS
GR-019-0.0-S§
BH-021-1.0-S8

Cadmium

<1 surface
0.8 subsuriace

183

0.363

GR.017-0.0-S5°

21.4 surface
11.8 subsurface

184

GR-008-0.0-55
GR-017-0.0-8S
GR-020-0.0-SS

[ Silver

<1 surface

5.56

0.279

GR0120.088

HMX

<1 subsurface
NA®

4230 ughkg

157.6
(.132) pg/kg

GR-002-0.0-58
GR-003-0.0-S8
GR-004-0.0-5S
GR-005-0.0-88

0.16 pCi/g surtace
0.16 pCi/g subsurface

0.843 pCirg

Not Caiculated”

For activities greater than
MDAs-~none axcesded.
For activities less than
MDAs—All MDAs were

greater than background.

0.664 pCi/g surface
0.079 pCl/g subsurface

0.084 pCi/g
subsurface
{maximum
concentration
for surface aoil
is 0.43pCigis
less than
background)

Not Calculated

8H-025-1.0-85

U-238

1.
1.

pCi/g surface
pCl/g subsurface

& b

54.0 pCilg

Not Caiculated

108E-001A-SS
10BE-002C-5S
108E-002E-SS
10BE-002F-85
108E-003A-SS
108E-004A-SS
108E-011A-SS
GR-001-0.0-55
GR-003-0.0-55
GR-004-0.0-SS
GR-006-0.0-85
GR-007-0.0-§8
GR-008-0.0-SS
GR-010-0.0-88
GR.011-0.0-§5
GR-017-0.0-S5
GR-020-0.0-S§

All MDAs except GR-015-
0.0-55 were greater than
background.

Refer to footnotes at end of table.
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Table 6.5.1-1 (Concluded)
Summary of COCs for SWMU 108

Maximum Background Maximum Average .
COCs LimivSWTA' Concantration | Concentration’ | Sampling Locations Where
Number of | Greater than (mg/ky except (mg/kg excopt | (mg/kg except | Background Concentration
SWMU | Samples | Background where noted) where noted where noted) Limit Exceeded

108 48 Th-234 1.4 pCi/g surface 64.4 pCifg Not Calcutated 108E~002C-SS

1.4 pCl/g subsurface : 108E-002E-88
108E-002F-85
108E-DD3A-SS
108E-004A-85
108E-005A-S5
108E-D06A-SS
10BE-011A-88
GR-001-0.0-SS
GR-003-0.0-SS
GR-004-0.0-55
GR-005-0.0-85
GR-006-0.0-SS
GR-007-0.0-8S
GR-008-0.0-8S
GR-010-0.0-8S
GR-011-0.0-5§8
GR-017-0.0-8S
GR-020-0.0-588
BH-022-1.0-SS

*No background for explosives since they are not naturally occurring.

*An average minimum detectable activity is not calculated due to the variability of the counting error-—and the number of reported
nondetectable activities. These nondetectable activities are solely a function of instrumant counting duration and not an indication of
presence or absence of a specific radionuclide in the environment.

“Background levels for these constituents are not quantified.

“Includes postverification VCM verification soil sampling, July to October 1995 (see Table 6.4.4-1) and confirmation samples
collected in August 1997 (see Table 6.4.4-4).
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the SNL/ER confirmation sampling, the extent of contamination at SWMU 108 has been
delineated.

6.5.2 Environmental Fate

The primary sources of COCs at SWMU 108 were primarily DU and metals from surface spills
associated with the FCI tests. The explosives residues may have been generated from firing
tests. Specific COCs detected above background include uranium-238, thorium-234, uranium-
235, and cesium-137. Specific metals detected above background include barium, cadmium,
lead, and siiver. HMX was the onily explosive constituent detected at SWMU 108.

Figure 6.5.2-1 diagrams the environmental fate for the constituents at SWMU 108. The current
and future land use for SWMU 108 is industrial (DOE and USAF March 1996). The potential
human receptor is the industriat worker. The primary pathways of the COCs to the industrial
worker would be through dust emissions and direct exposure. Indirect pathways to the
industrial worker are from surface runoff of total suspended solids and dissoived solids or by
entry of the contaminants into the food chain by biota uptake.

The contaminant pathways are surficial—primarily surface dust emissions, direct exposure, and
potential uptake by biota and ingestion by animals. Samples collected from the drainage ditch
downhill from the SWMU indicate there is no significant mobilization of the COCs by runoff.

Several factors preclude a groundwater pathway as a potential exposure route. The infiltration
rates have been determined to be on the order of 0.002 to 0.071 cm/yr, and seepage rates from
0.03 to 11.8 cm/yr (see Section 6.2.1). Depth to groundwater has been estimated to be at
depths ranging from 155 to 347 feet bgs. High partitioning coefficients and low mobility of these
ions in the transporting medium wouid even further dilute the low concentrations of these
constituents. For these reasons, groundwater was not evaluated as a contaminant migration
pathway. Additional discussion of the exposure routes and receptors at SWMU 108 is provided
in Annex 6-C.

6.6 Site Assessments

6.6.1 Summary

The site assessment concludes that SWMU 108 has no significant potential to affect human
health under an industrial land-use scenario. After consideration of the uncertainties associated
with the available data and modeling assumptions, ecological risks associated with SWMU 108
were found to be insignificant. Brief descriptions of the site assessments are provided below
and detailed in Annex 6-C.

6.6.2 Risk Screening Assessments
SWMU 108 had minor impacts consisting of some radioactive material, metals, and HE.

Because of the location of the site on KAFB, the designated industrial land-use scenario, and
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the nature of contamination, the potential exposure pathways identified for this site included soil
ingestion and dust inhalation for chemical constituents as well as dust inhalation and direct
exposure for radionuclides. Plant uptake was included as an exposure pathway for the
residential {and-use scenario. This site is designated for industrial Jand use for human heaith
evaluation (DOE and USAF March 1996); the residential land-use scenario is provided for
perspective only. The results are summarized below, and the detailed assessment parameters
and assumptions are presented in Annex 6-C. .

6.6.2.1 Human Health

SWMU 108 has been recommended for industrial land use (DOE and USAF March 1996). A
complete discussion of the risk assessment process, results, and uncentainties is provided in
Annex 6-B. Due to the presence of several metals in concentration levels greater than
background ievels, the presence of organics (HMX), and the presence of radiological materia! at
activities greater than background, it was necessary to perform a human health risk assessment
analysis for the site. In addition to metals, any volatile or semivolatile organic compounds
detected above their reporting limits and any radionuclide compounds either detected above
background levels and/or minimum detectable activities were included in this assessment. The
risk assessment process provides a quantitative evaluation of the potential adverse human
health effects caused by constituents in the site's soil. The risk assessment report calcutated
the Hazard Index and excess cancer risk for both an industrial and residential land-use setting.
The excess cancer risk from nonradioactive COCs and the radioactive COCs is not additive
(EPA 1989).

In summary, the Hazard Index calculated for SWMU 108 nonradiological COCs is 0.01 for an
industrial land-use setting, which is less than the numerical standard of 1.0 suggested by risk
assessment guidance (EPA 1989). Incremental risk is determined by subtracting risk
associated with background from potential nonradiological COC risk. The incremental Hazard
Index is 0.01. The excess cancer risk for SWMU 108 nonradiological COCs is 5 x 10™° for an
industrial land-use setting. Guidance from the NMED indicates that excess lifetime risk of
developing cancer by an individual must be less than 10 for Class A and B carcinogens and
less than 10™ for Class C carcinogens (NMED March 1998). The excess cancer risk is driven
by cadmium, which is a Class B1 carcinogen. Thus, the excess cancer risk for this site is below
the suggested acceptable risk value (10°). The incremental excess cancer risk for SWMU 108
is 5 x 107, The incremental total effective dose equivalent for radionuclides for an industrial
land-use setting is 1.5 millirems (mrem)/year (yr}, which is well below the standard dose limit of
15 mrem/yr (EPA 1997). The incremental excess cancer risk for radionuclides is 1.7 x 10 for
industrial fand-use scenario, which is much less than risk values calcuiated due to naturally
occurring radiation and from intakes considered background concentration values.

The residential land-use scenarios for this site are provided only for comparison in the risk
assessment report (Annex 6-C). The report concludes that SWMU 108 does not have
significant potential to affect human health under an industrial land-use scenario.

6.6.2.2 Ecological

As set forth by the NMED Risk-Based Decision Tree (NMED March 1998), an ecological
screening assessment that corresponds with the screening procedures in the EPA’s Ecological
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Risk Assessment Guidance for Superfund (EPA 1997) was performed. An early step in the
evaluation is comparison of COC concentrations and identification of potentially bicaccumulative
constituents. This is presented in Annex 6-C. This methodology also requires the development
of a site conceptual mode! and food web model, and selection of ecological receptors. Each of
these items is presented in the “Predictive Ecological Risk Assessment Methodology for
SNL/NM ER Program, Sandia National Laboratories/New Mexico™ (IT June 1998) and will not be
duplicated here. The screen also includes the estimation of exposure and ecological risk.

The results of the ecological risk assessment screen are presented in Tables 14, 15, 16, and 17
of Annex 6-C. Site-specific information was incorporated into the screening assessment when
such data were available. Hazard quotients greater than unity were originally predicted;
however, closer examination of the exposure assumptions revealed an overestimation of risk
primarily attributed to exposure concentration (maximum COC concentration was used in the
estimation of risk), exposure setting (area use factors of one were assumed), background risk,
quality of analytical data, and the use of detection limits as exposure concentrations. Based
upon an evaluation of these uncertainties, ecological risks associated with this site are expected
to be low.

6.6.3 Baseline Risk Assessments

6.6.3.1 Human Health

Based upon the screening assessment summarized in Section 6.6.2.1, a baseline human health
risk assessment is not required for SWMU 108.

6.6.3.2 Ecological

Based upon the screening assessment summarized in Section 6.6.2.2, a baseline ecological
risk assessment is not required for SWMU 108.

6.6.4 Other Applicable Assessments

No other applicable assessments have been performed at SWMU 108.
6.7 No Further Action Proposal

6.7.1 Rationale

Based upon historical and process knowledge, field investigation data, and human health and

ecological risk assessments, an NFA decision is recommended for SWMU 108 for the following
reasons:

« All radiclogical anomalies detected at SWMU 108 are confirmed remediated
following the VCM removal activities.
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» No nonradiological or radiological COCs were present in soil at concentrations or
activity levels considered hazardous to human health for an industrial land-use
scenario.

« Risk assessment for ecological receptors indicates that the acological risks
associated with SWMU 108 are insignificant.

6.7.2 Criterion

Based upon the evidence provided above, SWMU 108 is proposed for an NFA decision in
conformance with Criterion 5 (NMED March 1998), which states that the SWMU has been fully
characterized and remediated in accordance with current and applicable state or federal
regulations and that available data indicate that contaminants pose an acceptable level of risk
under current and projected future land use.
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ANNEX 6-A
Final Report, Survey and Removal of Radioactive
Surface Contamination at Environmental Restoration Sites
Sandia National Laboratories/New Mexico Volume 1
(SNL/NM September 1997, pp. 5-149 through 5-158)




5.8.6. Building 9940 - Firing Site (ER Site 108)

Overview

The Phase I survey at ER Site 108 was conducted during October 1993 and covered a total of
2.2 acres of flat alluvial terrain encompassing Building 9940. A gamma scan survey was
performed at 6-foot centers (100 percent coverage) over the surface of the site. Four point
sources and eleven area sources of gamma activity 30 percent or greater than the natural
background were identified during this survey. A detailed summary of the surface radiological
survey and anomalies found at the site is presented in Section 5.8.7 of the Surface Gamma
Radiation Surveys Final Report (Geotech 1994b).

Figure 5.8.12 shows the site, surface radiological survey boundaries, and anomalies found during
the Phase I survey.

In July 1995, pre-cleanup soil sampling for gamma spectroscopy analysis was conducted on

10 area sources to assess the need for remediation. VCM activities were conducted during
September to October 1995 and required a total of 18.5 days. Point sources and small area
sources were removed in September 1995. Large area sources were remediated in October 1995.
Cleanup activities included radiation scanning to verify anomaly location, removal of fragment
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and/or soil until readings were less than 1.3 times site-specific background levels, and post-
cleanup (verification) soil sampling for gamma spectroscopy analysis (see Section 3.1).
Table 5.8.32 summarizes field activities during the VCM.

Table 5.8.32 Summary of Field Activities at ER Site 108

Removal Action Procedures
Actual |Duration of| Verify Post- | Pre-Cleanup

Acreage | Cleanup |Anomaly] Rad |Cleanup; Sampling

Surveved | (davs) _|Location |Removal® [Sampling| (area sources) Comments
Pre-cleanup sampling of

2.20 18.50 X X X X original area sources

jadjacent o concrete and
asphalt areas

* Removal of fragment and/or soil until readings are less than 1.3 times site-specific background

Findings and Observations
Point and Area Source Status

Before cleanup was initiated on the sources identified during the Phase I survey, pre-cleanup soil
sampling for gamma spectroscopy analysis was performed on ten area sources to assess if
remediation is required. Due to the close proximity and similar appearance of two area sources
{108E10 and 108E11}), only one area source (108E10) was sampled.

For six small area sources (108E1, 108E2, 108E3, 108E4, 108ES, and 108E10), results of the
gamma spectroscopy analysis from pre-cleanup samples indicated the elevated radiation was
related to anthropogenic (man-made) material. During the initial cleanup, remediation was
completed on four of these area sources and the four point sources identified during the Phase 1
survey. Remediation of two of these area sources (108E4 and 108ES) showed them to be linked
to one large area source. Cleanup was not completed on one area source {108E2) and will
require additional remediation because radioactive contaminated soil extended under the concrete
pad and exceeded the capabilities of manual cleanup procedures. The remediation of two area
sources (108E10 and 108E11) was completed during subsequent cleanup activities.

The gamma spectroscopy results from pre-cleanup samples on four area sources (108E6, 108E7,
108ES, and 108E9) showed the elevated radiation was related to “shine” (gamma interference)
from adjacent buildings, and no remediation is required. No additional point or area sources
were identified during this VCM. Table 5.8.33 shows the pre-cleanup samples collected from
these sources, and Figure 5.8.13 shows VCM verification sampling locations {pre-cleanup and
post-cleanup).
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Table 5.8.33 Pre-Cleanup (Final Determination) Samples Collected at ER Site 108

Area Source
Sample Number
108EAASS 108EGBSS 108E6CSS
108E7ASS 108E8ASS 108E9ASS

Post-Cleanup (Verification) Sample Results

After the removal of radiologically contaminated soils, ten post-cleanup (verification) samples
were collected from areas exhibiting the highest residual gamma radiation readings. Gamma
spectroscopy analysis was performed on the samples to verify that the residual radionuclide -
concentrations met risk-based action levels. The radiological COC was DU (U-238, U-235, and
U-234). Table 5.8.34 summarizes the post-cleanup (verification) samples collected at the site,
and the maximum level of residual radiological COC in soils is presented in Table 5.8.35.

Table 5.8.34 Post-Cleanup (Verification) Samples Collected at ER Site 108

Area Source
Sample Number
108E1ASS 108E2CSS 108E2DSS
108E2ESS 108E2F5S 108E3ASS
108E4ASS 108E5ASS 108E10BSS
108E11ASS

Table 5.8.35 Maximum Residual Radionuclide Levels in ER Site 108 Soils

Radionuclide Maximum Activity (pCi/g) Background Activity (ECUE)
U-238 54.0 1.4
U-235 0.84 0.16
U-234 6.75 1.6

Risk Assessment Results

A risk assessment, using the DOE computer code RESRAD, was performed on ER Site 108
assuming both an industrial and a residential (loss of active control measures) land-use scenario,
consistent with Section 3.3.2. The RESRAD input parameters that were not site specific are
provided for both land-use scenarios in Section 3.3.2. Site-specific input parameters were
developed based on information provided by the Task Leader responsible for the site and were as
follows:
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Area of Contaminated Zone: 1,600 m’

Thickness of contaminated zone: 0.15m

Length Parallel to Aquifer Flow: 60 m

Density of Contaminated Zone: 1.85 g/cm’
Contaminated Zone Total Porosity: 0.4

Contaminated Zone Effective Porosity: 0.35
Contaminated Zone Hydraulic Conductivity: 3,650 m/yr
Contaminated Zone b Parameter: 4.9 (Silty Sand)

¢ Runoff Coefficient: 0.4

Site-specific risk assessment resuited in the following TEDEs to the RME individual:

s Industrial Land-Use: 2.1 mrem/yr
» Residential Land-Use: 5.8 mrem/yr

The calculated TEDE:s for both scenarios are well below the proposed EPA guidance discussed
in Section 2.2.2 of 15 mrem/yr maximum TEDE for industrial land-use and 75 mrem/yr for
residential land-use. The average radiation exposure due to natural sources (radon, internal
radiation, cosmic radiation, and terrestrial radiation) in the U.S. is approximately 295 mrem/yr
TEDE (NCRP 1987). Given the above, the potential effects on human health due to exposure to
radionuclides at the site are well within proposed standards when considering both an industrial
land-use scenario and a residential land-use scenario.

The uncertainties associated with this assessment are considered small because of the location
and history of the site. There is low uncertainty in the future land-use and the potentially affected
populations considered in making the risk assessment analysis. An RME approach was used to
calculate the risk assessment values. As a result, the parameter values used in the calculations
were conservative, and the calculated intakes are likely overestimates. Maximum measured
concentrations of the COCs were used to provide conservative results. Because the COCs were
found in the surface soils and because of the location and physical characteristics of the site,
there 1s little uncertainty in the exposure pathways relevant to the analysis.

Waste Management

The cleanup activities produced soil and PPE wastes. No metal fragment waste was generated.
All waste was contamnerized in 55-gallon drums. A total of 273 waste drums were generated
during cleanup activities: 272 soil drums and 1 PPE drum. The number of waste drums
produced at the site is shown in Table 5.8.36.

Five composite soil samples were collected from the waste drums and analyzed for gamma

emitters using standard laboratory gamma spectroscopy methods and for leachable RCRA metals
using TCLP analytical procedures. Mercury was not identified as a COC and was not included in
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Table 5.5.36 Summary of Waste Drums for ER Site 108

Soil Waste Metal Fragment PPE Waste
: Waste
30 Gallon|55 Gallon| |30 Gallon)55 Gallon| |30 Gallon|55 Gallon TCLP/ Comments
Drums { Drums Drums | Drums Drums | Drums Gamma
Spec
Samples
0 272 1] 0 0 1 6 Soil

the TCLP analysis. All samples passed the TCLP tests, and all waste was characterized as
“Radioactive-Low Level Only.” A summary of radiological activity for the waste is presented in
Appendix G.

Disposal of regulated VCM waste was handled by SNL/NM Department 7577 (Waste
Operations), which packaged and secured waste drums for transfer to Envirocare of Utah.
Nonregulated waste was disposed of using standard SNL/NM-approved waste disposal methods.

Conclusions

All point and area sources of garnma activity 30 percent or greater than the natural background
were removed from the site with the exceptions of five area sources. Four area sources were
related to “shine™ (gamma interference) from adjacent buildings, and one area source exceeded
the capabilities of manual cleanup procedures (beneath concrete pad). A radiological risk
assessment was performed assuming both an industrial and a residential (loss of active control
measures) land-use scenario, and using site-specific input parameters. The risk assessment
shows the potential effects on human health due to exposure to radionuclides at the site are
within proposed standards when considering both land-use scenarios.

Source removal is summarized in Table 5.8.37, and sources remaining after completion of the
VCM are shown in Figure 5.8.14.

Table 5.8.37 Summary of Point and Area Source Removal at ER Site 108

Anomalv Tvpe Total Identified Total Removed Comments
Point Sources 4 4 |Cleanup complete and no further
action is required.
Area Sources 11 6 One source extends beneath

concrete pad. Four sources are
retated to “shine * (gamma
interference) from adjacent
buildings.

ALOT-9TWP/SNL\SANDAS.R4190-5 5__ 1 5 6
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No additional cleanup activities were performed during this VCM. The status of other possible
COCs is not addressed in this report.

All waste was characterized as “Radioactive-Low Level Only” and managed in accordance with
SNL/NM Department 7572 (Waste Management) procedures.







ANNEX 6-B
Gamma Spectroscopy Results
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* o 9-11-95 1:09:28 PM *
dhkkkkkkhhkkbrhbhb kbt bbb hderrdotrdbbbrbrrbddddbhpbhatrrhbrbdrtrrrdris

* - 4
* Analyzed by: S.3:.vhale- c‘{”"c”’ Reviewed by:

hkkthkktkthkrdtkhh bk htddrrrhtttdrrddrtodrkrrrrbrhrdhrtrert

T XX R SR LSS R AR RS

Customer SMITHE (7714)
Customer Sample ID 108E3A-5S
Lab Sample ID 50075901

Sample Description : SOLID MARINELLI

Sample Type Solid

Sample Geometry 1SMAR

Sample Quantity 813.000 gram
Sample Date/Time 9-10-95 7:30:00 AM
Acquire Start Date 9-11-95 12:35:19 PM
Detector Name LABO1

1800 seconds
1801 seconds

Elapsed Live Time :
Elapsed Real Time :

Comments:
LA A ES SRS AR R LR AL AR LA AL RS AT IR IYSIELELLILS LSS SR Z RS SASE AR RS L A& 23
Nuclide Activity 28 Error MDA
(pCi/gram)

U-238 1.48 1.07 1.64

TH-234 2.14 7.55E-01 5.52E-01
U-234 Not Detected @  --=---c-- 8.17E-01
RA-226 1.21 5.71E-01 8.15E-01
bp-214 4.30E-01 9.98E-02 9.66E-02
BI-214 4.10E-01 9.31E-02 8.91E-02
Pz-Z.0 Not Detected TR 1.26

TH-232 4 .36E-01 1.91E-01 2.5BE-01
RA-228 3.95E-01 1.86E-01 2.51E-01
AC-228 5.69E-01 1.55E-01 1.55E-01
TH-228 6.06E-01 3.20E-01 6.67E-01
RA-224 Not Detected @ ---c---- 1.40

PB-212 5.56E-01 1.17E-01 5.54E-02
BI-212 5.00E-01 3.13E-01 4_.50E-01
TL-208 5.07E-01 1.23E-01 1.18E-01
U-235 Not Detected =  ----com-- 3.36E-01
TH-231 Not Detected @ -------. 6.55E-01
PAa-231 Not Detected @ «c---coo-. 2.17

AC-227 Not Detected @ -------- 2.60

TH-227 Not Detected @  -------- 5.14E-01
RA-223 Not Detected  --w-c.-- 2.27E-01
EN-219 Not Detected @ -c--o--- 6.72E-01
PB-211 Not Detected @ -------- 9.35E-01
TL-207 Not Detected ™ @ @ ---w---. 2.02E+01
AM-241 Not Detected = = -~--cce--- 2.58E-01
PU-239 Not Detected  ----.--- 3.59E+02
NP-237 Not Detected @ ---n-a-- 2.65E-01
PA-233 Not Detected @ -------.- 8§.76E-02
TH-229 Not Detected =  ---.____. 3.39E-01



-

[Summary Report] - Sample ID: 50075901

Nuclide Activity 28 Error MDA
(pCi/gram)
AG-110m Not Detected @ -=--===-~ 4 .90E-02
AR-41 Not Detected @ @ --=------ 3.95E+03
BA-133 Not Detected @ @ -~-=--=-=-=- 8.67E-02
BA-140 Not Detected @  -====-==-- 1.64E-01
CD-109 Not Detected @ ===e~==-- 9.12E-01
CDh-115 Not Detected @ ---+-=-~- 1.36E-01
CE-139 Not Detected  -====w~-=~ 4 52E-02
CE~-141 Not Detected @  -=--==--- 7.80E-02
CE-144 Not Detected @ -=--=-=--- 3.18E-01
CO-5¢6 Not Detected @ -=--=-=--- 4,.87E-02
C0-57 Not Detected @ -~--=-w-- 4 ,02E-02
C0-58 Not Detected  =-------- 4,66E-02
CO-60 Not Detected @  «~--c---- §5.71E-02
CR-51 Not Detected -------- 3.63E-01
C5-134 Not Detected @  ----»--- 7.01E-0Q2
CS-137 Not Detected @  -=-«c-=+-- 5.42E-02
CU-64 Not Detected -------- §.19E+01
EU-152 Not Detected @ -==-=--- 3.39E-01
EU-154 Not Detected -~==-=~-==- 2.70E-01
EU-155 Not Detected @ @ -=====-- 1.65E-01
FE-59 Not Detected ™ @ ~-=-=--=--- 1.02E-01
GD-153 Not Detected = --=---=--- 1.51E-01
HG-203 Not Detected ™ @ @ -==-c--- 4 _ 48E-02
I-131 Not Detected  --+----- 4 ,70E-02
. IN-115m Not Detected @  ===---c- 8.76
IR-182 " - Not Detected @ --+----- 4.23E-02
K-40 - 1.31E+01 1.94 3.53E-01
LA-140 Not Detected  -+------ 9.25E-02
MN-54 - . Not Detected @ =--==-=-- 4.88E-02
- MN-~56 -&--+Not-Detected --=--=--- 1.29E+02
MO-99 "Not Detected @  ~-=------ 5.02E-01
NA-22 Not Detected -------- 6.22E-02
NA-24 Not Detected @ +~-=-=-=--- 1.79E-01
NB-95 Not Detected -=---==-- 2.99E-01
ND-147 Not Detected @  «==-c-=w- 3.20E-01
NI-&7 Not Detected =  =~=------- 1.08E-01
BE-7 Not Detected @ =~-=--=---- 3.82E-01
RU-103 Not Detected  -=------- 4 .11E-02
RU-106 Not Detected = -=--=---- 4 21E-01
SB-122 Not Detected  <-------- B8.56E-02
SB-124 Not Detected  --=--=+-- 5.01E-02
S§B-125 Not Detected @ -------- 1.16E-01
SC-46 Not Detected @  --=------ 7.44E-02
SR-85 Not Detected @ =-----=--- 5.15E-02
Ta-182 Not Detected =  ---=----- 2.17E-01
TA-183 Not Detected @ -------- 2.60E-01
TE-132 Not Detected =  c-c----- 5.19E-02
TL-201 Not Dete¢ted @ -------- 1.77E-01
V-48 Not Detected = -=«-v--- 4.73E-02
XE-133 Not Detected @ -------- 2.29E-01
Y-88 Not Detected -=------ 3.14E-02
ZN-65 Not Detected @ -----=--- 1.49E-01
ZR-95 Not Detected @  ---=----- 8.07E-02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* o $-11-95 1:50:23 PM *

Tkt khktddhdrkdrdrertrrrrbbhbbdtdrrrhkhtbrrrrrd At bbbt thir

*
* Analyzed by:S?:. 5:603‘6- q’;,\,’q(' Reviewed by:

thkkkdkkkthkdkhrkhkrrrrdrhkbrkdedrrhrrdrdrrhbtbrrt bttt brhds

r *
fi*****i**

Customer : SMITH (7714)
Customer Sample ID : 108ElA-SS
Lab Sample ID : 50075902

Sample Description : SOLID MARINELLI

Sample Type : Solid

Sample Geometry : 1SMAR

Sample Quantity : 851.000 gram
Sample Date/Time : 9-10-95 7:30:00 AM
Acgquire Start Date : 9-11-95 1:16:18 PM
Detector Name : LABO1

1800 seconds
1801 seconds

Elapsed Live Time :
Elapsed Real Time

Comments :

L2 22222 XXX 2 432223222222l a2 ATl R RS X RR RS LA LS A R AR 2R 2Rttt a )
Nuclide Activity 28 Error MDA

(pCi/gram)

U-238 4.07 1.57 2.12
TH-234 - . Not Detected @  ---wv-=-- 7.98E-01
U-234 " Not Detected - ----- - 8.12E-01
RA-226 1.07 6.33E-01. - 9.51E-01
PB-214 4_.50E-01 1.02E-01 9.73E-02
RI-214 3.94E-01-. 8.65E-02 7.76E-02
PB-210 Not Detected:- = .----- SRR 1.16 -
TH-232 4.77E-01 1.67E-01 1.99E-01
RA-228 . 4,50E-01 1.82E-01 1.71E-01
AC-228 Not Detected @ ----c--- 2.74E~-01
TH-228 Not Detected @ ----~-- - 1.37
RA-224 6£.92E-01 3.53E-01 4.95E-01
PB-212 5.06E-01 1.27E-01 5.97E-02 -
BI-212 Not Detected ™ ----cw--- 7.90E-01
TL.-208 4 .42E-01 1.09E-01 1.03E-01
U-235 Not Detected = -=--c----- 31.66E-01
TH-231 Not Detected . --«--=--- 7.31E-01
PA-231 Not Detected @ -------- 2.25
AC-227 Not Detected @ -----c--- 2.60
TH-227 Not Detected @ --c----- 4.94E-Q1
RA-223 Not Detected @ ---c-ce--- 2.51E-01
RN-219 Not Detected @ ------=-- 6.84E-01
FB-211 Not Detected =  -------.-. 9.54E-01
TL-207 Not Detected @ --w-cn.--- 1.53E+01
AM-241 Not Detected ™ @ «------- 3.02E-01
PU-239 Not Detected ™ @ ---c-ea-- 2.71E+02
NP-237 Not Detected @ «--c----- 4.70E-01
PA-233 Not Detected =  --c-o---- $.03E-02
TH-229 Not Detected @ ---c----- 4.07E-01



[Summary Report] - Sample ID: 50075902

Nuclide Activity 28 Error MDA
(pCi/gram)
AG-110m Not Detected @ W -------- 5.05E-02
AR-41 Not Detected ™ @ --=-=---- 5.00E+03
BA-133 Not Detected @ +------- 8.48E-02
BA-140 Not Detected @  =-------- 1.68E-01
CD-109 Not Detected @ -=--==--- 1.69
CD-115 Not Detected @ ----=--- 1.34E-01
CE-139 Not Detegcted @ -------- 4,.42E-02
CE-141 Not Detected @ ---=---=-- 8.47E-02
CE-144 Not Detected  ---==-=-- 3.27E-01
CO-56 Not Detected @ -------- 4.93E-02
Co-57 Not Detected @ -~--=--- 4.36E-02
CO-58 Not Detected ---=----- 4.58E-02
CO-60 Not Detected @ @ -------- 5.02E-02
CR-51 Not Detected ™ @ @ ---===-=-- 3.56E-01
CS-134 Not Detected @ c-w-e--e 6.69E-02
CS-137 2,48E-02 2.15E-02 3.31E-02
CU-64 Not Detected  «---=c-- 5.39E+01
EU-152 Not Detected @ ----=--- 3.36E-01
EU-154 Not Detected  -¢-=---- 2.58E-01
EU-155 Not Detected @  --=-c-v-- 1.87E-01
FE-58 Not Detected @ -------- 1.02E-01
GD-153 Not Detected ™  -+==-=-=--- 1.87E-01
HG-203 Not Detected @ -------- 4.46E-02
I-131 Not Detected @ @ -=--w--c-- 4.81E-02
- IN-115m Not Detected @ -------- 9.49
~-~TR-192 Not Detected @ -------- 4 .25E-02
-~ K-40 " 1.40E+01 2.05 4.07E-01
LA-140 Not Detected @ ---+---- 8.60E-02
.- MN=54 Not -Detected @ -------- 4.47E-02
o MN=56:-. - Not-.Detected @ -------- 1.57E+02
- MO-99 Not Detected @ --=-=--=-.- 4.88E-01
"+ NA=22 Not Detected ™ @ @ -=------- 6.07E-02
NA-24 Not Detected @ ~-v----- 1.57E-01
NB-95 Not Detected @ @ ------.- 2.90E-01
ND-147 Not Detected ™ @ ---~---- 3.14E-01
NI-57 Not Detected @  ---=--+«-- 1.10E-01
BE-7 Not Detected ™ @ @ -==-=-=--- 3.67E-01
RU-103 Not Detected ™ @ @ ----=--- 4.27E-02
RU-106 Not Detected ™ @ --=w-w-- 4 .30E-01
SB-122 Not Detected @ @ -------- 8.41E-02
SB-124 Not Detected @ -------- 4 .75E-02
SBr-125 Not Detected ™ @  -=---=--c- 1.22E-01
S5C-46 Not Detected @ ---c----- 6.92E-02
SR-85 Not Detected @  -------- 5.32E-02
TA-182 Not Detected @ -+«-=---- 2.06E-01
TA-183 Not Detected @  -------- 3.04E-01
TE-132 Not Detected  ------=2- 5.33E-02
TL-201 Not Detected @ -------- 2.01E-01
V-48 Not Detected @ -------- 4 87E-02
XE-133 Not Detected @ @ ---==---- 2.52E-01
Y-88 Not Detected @ --~--=-- 3.80E-02
ZN-65 Not Detected @  ---ec--s- 1.40E-01
ZR-95 Not Detected ™ @~ @ -~-=---w-- 8.73E-02
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* Sandia National Laboratories *
* Radzatlon -Protection- ‘Sample Diagnostics Program [881 Laboratory] *
* 10-19-95 5:36:10 PM *

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

k4

. - -
* Analyzed by: ZQﬂ/ Reviewed by: 10/54/4; *
(22221223 2222222272222 222} 2 kkktt kbbbt d ***********tt***t***

Customer : D.SCHWEITZER (7714)
Customer Sample ID : 108E2C-SS
Lab Sample ID . ......:.530084101.

Sample Descrlptlon : MARINELLI SOIL SAMPLE

Sample Type : Solid

Sample Geometry : 2S8MAR

Sample Quantity : 1000.000 gram
Sample Date/Time : 10-17-95  3:00:00 PM
Acquire Start Date : 10-19-95 3:51:39 PM

Elapsed Live Time 6000 seconds

Detector Name : LABO2
Elapsed Real Time : - 6004 -seconds

Comments:
L2 22222222 RRR 222223222222 dli il ddl iR YRS LSILRELASRZS AR AR RS AR R R
Nuclide Act1v1ty 28 Error MDA
(pCi/gram)

U-238 2.15E+01 4 .89 4.41

TH-234 2.07E+01 5.73 7.28E-01

U-234 Not Detected @ ----e--- 4.70E-01

RA-226 5.7¢ 1.13 1.02

PB-214 4 _50E-01 7.81E-02 5.66E-02

BI-214 3,772-01 6.66E-02 5.71E-02

PB-210 Not Detected @ -------- 4.93E+02

TH-232 5.52E-01 1.42E-01 1.55E-01

RA-228 3.84E-01 1.36E-01 1.82E-01

AC-228 5.27E-01 1.13E-01 1.12E-01

TH-228 5.65E-01 2.02E-01 4.18E-01

RA-224 Not Detected @  ---v--.- 7.07E-01

PB-212 4,.84E-01 8.60E-02 3.41E-02

BI-212 5.22E-01 1.78E-01 2.26E-01

TL-208 4.15E-01 8.87E-02 9.32E-02

U-235 2.54E-01 1.3%E-0Q1 2.11E-01

gﬁ-gsl Not Detecteg -------- 6.88E-01

-231 Not Detecte e, 1.15 :

AC-227 S-FIE~§2 S 57E 63 9.46E-01 #7 ¢ LT 74 .
TH-227 Not Detected @ -----... 2.59E-01 /o/’-‘/’
RA-223 Not Detected — -------- 2.41E-01

RN-219 Not Detected R 3.72E-01

PB-211 Not Detected =  -----J.. 4.85E-Q1

TL-207 Not Detected @  ~------- .99

AM-241 Not Detected  -~------- 5.96E-01

PU-239 Not Detected -------- 2.69E+02

NP-237 Not Detected =  ----cn.o--- 4.06E-01

PA-233 Not Detected = -----.-- 4.82E-02

TH-228 Not Detected  --w----- 3.65E-01




[Summarys:Report] - Saﬁple ID: 50084101

Nuclide ,=Activity. .- -

——————————

| sl ~(pCi/gram) T

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

Detected
Detected
Detected
Detected
Detected
Detected

Detected . ..
~Detected -

Detected
Detected
Detected
Detected
Detected
Detected
Detected
5.04E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.40BE+01
Detected
Detected
Detected
Petected
Detected
Detected
Detected
Detected
Datected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

28 Error

--------
--------
--------
________
--------
--------
--------
--------
--------
--------
--------
--------
--------

........
--------
........
--------
--------
--------
--------
________
--------

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

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

2 - GSE"OZ
4.19E+06

. 4.25E-02

9.13E-02
1.39
9.02E-02
2.77E-02
5.46E-02
2.34E-01
2.59E-02
3.23E-02
2.52E-02
2.69E-02
1.92E-01
3.43E-02
2.73E-02
8.00E+01
1.89E-01
1.33E-01
1.48E-01
5.31E-02
1.54E-01
2.40E-02
2.68E-02
1.03E+02
2.28E-02
2.87E-01
5.65E-02
2.67E-02
1.61E+04
3.75E-01.
3.00E-02
2.41E-01
1.77E-01
1.81E-01
9.18E-02
2.01E-01
2.20E-02
2.23E-01
5.52E-02
2.45E-02
6.81E-02
3.66E-02
2.73E-02
1.08E-01
6.84E-01
3.66E-02
2.75E-01
2.77E-02
2.82E-01
1.79E-02
7.10E-02
4 ,59E-02




*ttt***t*i;iii};;¥£*}tt¥itéi*itt***t**ttttt*tt***********t***********tt**

* ' -Sandia National Laboratories *
* Radlatlon Protection Sample Diagnostics Program [881 Laboratory] *
* 10-19-95 7:27:03 PM *

****************t***t**i‘**************************t*********t**t*********

* / r *
Reviewed by? lofre /7 *
********************* 2233222222222 22 X420

* Analyzed by

1222222222242 22 22 **i‘*****[k*

Customer :- ... _.:i:flan2D. SCHWEITZER (7714)
Customer Sample ID-:" 108E2D-SS
Lab Sample ID : 50084102

Sample Description : MARINELLI SQIL SAMPLE

6000 seconds
6003 seconds

Sample Type ... : Solid

Sample Geometry : 2SMAR

Sample Quantity : 1034.000 gram
Sample Date/Time : 10-17-95 3:08:00 BM
Acquire Start Date : 10-18-95  5:42:45 PM
Detector Name . --- - : LABQ02

Elapsed Live Time
Elapsed Real Time

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

Nuclide Activity 28 Error MDA

: {pCi/gram)

U-238 "7+ ""Not Detected .  -~-c-e---- 2.45 T 7

TH-234 T S S4B 6.78E- 01»/57&];\"/”(7“

U-234 Not Detected @ ---e---- 3.76E-01 ¢/HJ

RA-226 1.33 4.51E-01 6.13E-01 ‘

PR-214 4.60E-01 8.21E-02 6.59E-02

BI-214 . 3.70E-01 6.03E-02 4.01E-02

PBE-210 Not Detected ™ -=---a--- 3.54E+02

TH-232 5.27E-01 1.42E-01 1.63E-01

RA-228 4.98E-01 1.32E-01 1.314E-01

AC-228 5.71E-01 1.10E-01 8.83E-02

TH-228 4 .95E-01 1.82E-01 3.77E-01

RA-224 3.03E-01 1.73E-01 3.62E-01

PB-212 5.59E-01 9.85E-02 3.06E-02

BI-212 7.10E-01 2.06E-01 2.47E-01

TL-208 §.21E-01 1.01E-01 9.46E-02

U-235 Not Detected @  ---oc--- 1.77E-01

TH-231 Not Detected @ -------- 4.17E-01

PA-231 Not Detected @ -------- 9.67E-01

AC-227 Not Detected ™~ -------. 1.24

TH-227 Not Detected  --.c----- 2.49E-01

RA-223 Not Detected = -------. 1.50E-01

RN-21% Not Detected e m e ai-. 3.19E-01

PB-211 Not Detected @ -----.-.. 4.32E-01

TL-207 Not Detected = -~-..-.-.. 9.44

AM-241 Not Detected @ ---.---- 4,.05E-01

PU-2339 Not Detected =  --------. 2.10E+02

NP-237 _ --Not Detected @ = ----c---. 2.66E-01

PA-233 Not Detected @ -----.-. 4_21E-0Q2

TH-229 Not Detected @ = -----... 2.21E-01




R P r-=' TRty

"'v-'ar T

[sum'ary “Report} = Samplé “ID: 50084102

Nuclide

Activity
(pCi/gram)

-----

Detected
Detected
Detected
Detected

--Detected ..
Detected
" Detected’

Detected
Detected
Detected
Detected
Detected
Detected
Detected

-Detected .

- 1.74E-02

Not
Not
Not

Not
Not
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
1.68E+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

--------
--------
........
--------
........
........
________
--------
........
........
........
........
A
.........

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

P N L

________
--------
--------
--------
--------
--------
--------
---------
--------
--------
--------
--------
--------
--------
--------
---------
--------
--------

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

2.38E-02
9.00E+06
4.03E-02

' 8.1SE-02

9 -OOE'OI
8.79E-02
2.17E-02
4.16E-02
1.80E-01
2.56E-02
2.43E-02
2.27E-02
2.67E-02
1.68E-01
3.22E-02
2.21E-02
9.13E+01
1.78E-01
1.27E-01
1.05E-01
5.55E-02
B.75E-02
2.10E-02
2.35E-02
1.28E+02
1.98E-02
2.96E-01
5.82E-02
2.45E-02
2.52E+04
3.0.E-01
3.00E-02
2.57E-01
1.72E-01
1.53E-01
8.89E-02
1.70E-01
2.01E-02
2.05E-01
4.96E-02
2.14E-02
5.87E-02

3.74E-02
2.51E-02
1.10E-01
4.69E-01
3.09E-02
1.83E-01
2.78E-02
1.80E-01
1.82E-02
7.24E-02
4.17E-02
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* Sandia National Laboratories *
* Rad1at1on Protection Samgle Diagnostics Program [881 Laboratory] *
* kU 10 .19 9 17 57 PM *

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

ol ---——--.. .

* - e sl
* Analyzed by 4/Ld/f'f’ Reviewed by: )D/GOZGJ' *
kkkrkkhtktkrkdkidte *********************************** thtkkkbtrthrhrdbrtrdad

Customer I : D.SCHWEITZER (7714)
Customer Sample ID : 108E2E-SS
Lab Sample ID : 50084103

MARINELLI SOIL. SAMPLE

Sample Description :
-y Solid

Sample Type. -
Sample Geometry 28MAR
Sample Quantity 943.000

: gram
Sample Date/Time : 10-17-95

3:15:00 PM
Acquire Start Date : 10-19-85 7:33:45 PM
Detector Name LABO2 ‘
Elapsed Live Time 6000 seconds

Elapsed-Real-Time - 6003 seconds

Comments: --o-.0 - s f
************i**********t**********-l-******************************t*t***t*
Nuclide Activity 28 Error MDA
(pCi/gram)

U-238 6.61 2.38 3.16

TH-234 3.47 1.12 9.15E-01
U-234 Not. Detected @ -----e.- 4.02E-01
RA-226 1.89 4.68E-01 5.33E-C1
PBE-214 4 _5BE-Q1 8.23E-02 6€.62E-02
BI-214 3.76E-01 €.44E-02 5.00E-02
PB-210 Not Detected @  ---c----- 31.67E+02
TH-232 3.42E-01 1.32E-01 1.81E-01
RA-228 4.40E-01 1.15E-01 1.25E-01
AC-228 4.45E-01 9.35E-02 8.36E-02
TH-228 3.85E-01 1.54E-01 3.59E-01
RA-224 Not Detected = ----ea-.- 7.10E-01
PR-212 4.58BE-01 8.15E-02 2.97E-02
BI-212".- 5.16E-01 2.24E-01 3.17E-01
TL-208 4,.30E-01 7.68E-02 5.41E-02
U-235 Not Detected @ -------- 1.78E-01
TH-231 Not Detected @ -------- 4.45E-01
PA-231 Not Detected @ -~-----a- S.77E-01
AC-227 Not Detected @ ----c--- 1.27

TH-227 Not Detected @ ------.-. 2.41E-01
RA-223 Not Detected @ -------. 1.63E-01
RN-219 Not Detected R R 3.26E-01
PB-211 Not Detected @ ------.- 4.40E-01
TL-207 Not Detected @ ------.-. 95,31

AM-241 Not Detected @ = ------.- 4.26E-01
PU-239 Not Detected @ -----.-.-- 2.07E+0Q2
NP-237 Not Detected @ ------.. 2.80E-01
PA-233 Not Detected = -------. 4.12E-0Q2
TH-228 Not Detected = =  ------.- 2.24E-01




[Summary Report] - Sample ID: 50084103

Nuclide -

-------

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-192
K-40
LA-140
MN-54 ..

-

n

MN-56 ..

MO-92
NA-22
NA-24 .
NB-95
ND-147
NI-57
BE-7 -
RU-103
RU-106

S§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-95

Activity
(pcl/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

Detected'"

Detected
Detected
Detected

Detected

Detected

_Detected

Detected
Detected

" Detected

Detected
Detected
Detected
Detected
Detected
4,21E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.35E+01
Detected
Detected
Detected
Detecteld
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

25 Error

--------

- o ==

I A K

--------

- =

- e W om ww

- e o o

- o m -

- = - - - -

--------

- mom = o-

--------

--------

--memewem--

--------

- ———mmw -

1.73E-02
9.82E+01
1.69E-01
1.26B-01
1.07E-01
§.07E-02
8.88E-02
2.07E-02
2.25E-02
1.61E+02
1.96E-02
2.40E-01
6.26E-02
2.42E-02
3.95E+04
3.30E-01
3.08E-02
2.77E-01
1.6%E-01
1.60E-01
9.06E-02
1.75E-01
2.05E-02
2.09E-01
4.B8E-02
2.27E-02
€.12E-02
3.86E-02
2.64E-02
1.13E-01
4.98E-01
3.17E-02
1.97E-01
2.68E-02
1.98E-01
1.68E-02
7.38BE-02
4.37E-02




**tttt***tit**tt******tt*t************************t**t***tt**************
. £ o Sandia Natiomal Laboratories .
* Radlatlon Protection Sample Diagmostics Program (881 Laboratoryl  *

* B Tt RRPIP PRR N P : 10 20 95 3 47 22 PM

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

. ; o i
R -"méﬁéwy;kﬂﬁﬂ-ﬁ

* Analyzed by-'bvt el J/ 777 Reviewed by: /b/gz/}f’ *

khkkbkkkhktktkrrit ************* tkdkrthkbktrhtkrhhkrbrr ettt bt bty

Customer : D.SCEWEITZER (7714)
Customer Sample ID : 108E2F-SS
Lab Sample ID : 50084104

Sample. Degscription : MARINELLI SOIL SAMPLE

Sample Type : Solid

Sample Geometry: :- 28MAR

Sample Quantity : B85.000 gram
Sample Date/Time 10-17-95 1:40:00 PM
Acquire Start Date : 10-15-95  9:24:35 PM
Detector Name LABO2

6000 seconds

Elapsed Live Time :
6005 seconds

Elapsed Real Time :

Comments:
****************'k**i*********************************t**i***************t
Nucllde Act1v1ty 28 Error MDA
(pCi/gram)

U-238 S.40E+01 1.08E+01 7.089

TH-234 6.44E+01 1.76E+01 2.11

U-234 1.28 5.09E-01 7.31E-01
RA-226 1.72E+01 2.87 €6.62E-01
PE-214 5.08E-01 1.06E-01 1.12E-01
BI-214 ) ~4.30E-01 7.31E-02 5.67E-02
PB-210 - Not Detected @  --=----- 7.20E+02
TH-232 4 ,26E-01 1.36E-01 1.72E-0Y
Ra-228 4,50E-01 1.31E-01 1.27E-01
AC-228 4.99E-01 1.07E-01 1.02E-01
TH-228 S.37E-01 2.43E-01 6.38E-01
Rh-224 4.99E-01 2.22E-01 4.12E-01
PB-212 _ - 4 .96E-01 9.06E-02 4 ,42E-02
BI-212 6.6%E-01 3.33E-01 4 .93E-01
TL-208 4.48E-01 9.69E-02 1.03E-01
U-235 8.43E-01 2.85E-01 3.98E-01
TH-231 Not Detected = ~-w-a--- 9.29E-01
PA-231 Not Detected ™ @ -----e.-. 1.52

AC-227 ~ Not Detected @ -------- 2.34

TH-227 Not Detected ---c-.-- 3.09E-01
RA-223 Not Detected @  «----a.- 3.94E-01
RN-219 Not Detected = -------. 4.88E-01
PB-211 Not Detected  -----:.- 6.42E-01
TL-207 Not Detected @ @ -----.-.- 1.15E+01
AM-241 Not Detected @ = ~--~---- 8.98E-01
PU-239 Not Detected @ @ -------- 3.94E+02
NP-237 Not Detected = -------.. 6.61E-01
PA-233 Not Detected  ------.. €.36E-02
TH-229 Not Detected ------.-- 5.53E-01
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[Summary Report] - Sample ID: 50084104

Nuclide _  Activity
+-7  (pCi/gram)

. AG:;110m_.... Not -Detected .
AR-41 T 7777 Not Detected
BA-133 Not Detected
BA-140 -— ‘Not-Detected -
CD-109%8 Not Detected
CDh-115 Not Detected
CE-139 Not Detected
CE-141 Not Detected
CE-144 Not Detected
CO-56 Not Detected
C0-57 Not Detected
CO-58 Not Detected
Co-60 Not Detected
CR-51 Not Detected
CS-134 Not Detected
Ca-137 2.30E-02
CU-64. Not Detected
EU-152 Not Detected
EU-154 Not Detected
EU-155 Not Detected
FE-59 . Not Detected
GD-153 Not Detected
HG-203 Not Detected
I-131 Not Detected
IN-115m Not Detected
IR-192 Not Detected
K-40 - 1.36E+01
LAa-140 Not Detected
MN-54 Not Detected
MN-56 Not Detected
MO-99 Not Detected
NA-22 Not Detected
NA-24 Not Detected
NB-85 Not Detected
ND-147 Not Detected
NI-57 Not Detected
BE-7 Not Detected
RU-103 Not Detected
RU-106 Not Detected
§B-122 Not Detected
SB-124 Not Detected
SB-125%5 Not Detected
SC-46 " Not_Detected
SR-85 Not Detected
TA-182 Not Detected
TA-183 Not Detected
TE-132 Not Detected
TL-201 Not Detected
vV-48 Not Detected
XE-133 Not Detected
Y-88 Not Detected
ZN-65.  Not Detected
ZR-95 — Not Detected

28 Error

- -

- -

e -

-———" -

--------

- em e o m -

-- e w ow om o-

-- e - -

--------

- o =

- -———- - -

- e eamameam

-—- - - - -

--------

--------

- - em oo o= o-

--------

--------

-----------

3.20E-02
€.50E+07

. 5.11E-02

1.24E-01
2.21

1.24E-01
4 . 07E-02
g8.22E-02
3.45E-01
3.25E-02
4.73E-02
3.17E-02
3.03E-02
2.59E-01
4.12E-Q2
2.23E-02
1.30E+02
2.22E-01
1.67E-0Q1
2.25E-01
£5.60E-02
2.34E-01
3.16E-02
3.60E-02
3.75E+02
3.00E-02
3.28E-01
7.94E-02
3.20E-02
1.28E+05
S.68E-01
3.29E-02
3.44E-01
2.24E-01
2.30E-01
1.11E-01
2.57E-01
3.01E-02
2.85E-01
7.69E-02
3.07E-02
8.61E-02
4.01E-02
3.48E-02
1.18E-01
1.07

5.27E-02
4.51E-01
3.40E-02
4.94E-01
2.34E-0Q2
7.61E-0Q2
6.05E-02
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***********************************tt****t*******t**t******!****t*t*t**t*

y :LhﬁWHSandza National laboratories *

* ,Ré&igﬁ?' FERrotection Sample Diagnostics Program (881 Laboratory] *
* TTTTEEIRSAT ST 10420-95  9:58:52 AM *

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

. ) *
* Analyzed by:- /d/ée 51’ Reviewed by o
**************t** *********t** ***i**tt************ ******** *******

6000 seconds

Elapsed Live Time
-----6003 seconds

Elapsed Real Tlme -

'\-!‘_ T E

Customer : D. SCHWEITZER (7714)
Customer Sample ID : 108E6C-SS

Lab Sample_ID -3 50084110..”.“.

Sample Descrlptlon : MmRINELLI SOIL SAMPLE
Sample Type N : Solid

Sample Geometry : 25MAR

Sample Quantity , : 1034.000 gram
Sample Date/Time™*:::10-17-95 4:10:00 BM
Acquire Start Date : 10-20-95 8:16:15 AM
Detector Name : LABO2

Comments:
******!?***?ttﬁf?tﬁ*i***i*************t**t*******************************
Nuclldg;:m?,Act1v1ty - 28 Error MDA
ﬁ*“W*-(pCi/gram)"‘~

U-238 Not Detected @ -~-v----- 2.44
TH-234 Not Detected @ -=--cw--. 6.25E-01
U-234 . “Not Detected --------. 3.74E-01
RA-226" === g 8B8E-01 3.34E-01 4,.48E-01
PE-214 4 .7%E-01 7.92E-02 4.75E-02
BI=-214 e - 4,.30E-01 7.33E-02 5.98BE-02
PB-210 .'Not Detected -------- 3.50E+02
R 3 64E 01*’l' 1.37E-01 1.87E-01
- 4.03E-01- 1.12E-01 1.31E-01
4.83E-01 1.03E-01 9.84E-02
~ 4.89E-01 1.64E-01 3.35E-01
Not Detected = = ----~--- 6€.75E-01
) 5.20E-01 5.88E-02 2.92E-02
4.66E-01 2.22E-01 3.23E-01
4.67E-01 8.36E-02 6.37E-02
i Not Detected="  -------- 1.69E-01
TH-231"" " Not Detected = -------. 4_01E-0Q1
Not Detected = @ --c---a--s 9.54E-01

Not Detected @ «-------. 1.23
Not Detected = -------. 2.35%E-01
7. Not Detected @ @ -------. 1.48E-01
Not Detected Temeenaa 3.20E-01
Not Detected @ -«----1-.. 4.26E-01

Not Detected @  -~--c-o-. 9.02
AM-241 i‘é.f,'mot'netected e 3.87E-01
PU-239 " Not Detected = = @ -------. 2.04E+02
NP-237 Not Detected @ ~-------. 2.56E-01
PA-233 Not Detected @ -------. 4.12E-02
TH-229 Not Detected -------. 2.08E-01
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ISumary Report]—- Sample ID: 50084110

wrve wmp

-+ NuclidegmEactivity™ '“- 25 Error MDA
(pCl/gram}
AG-110m -~ Not Detected @  -------- 3.12E-02
AR-~-41 . .Not‘Detected -------- 1.35E+0%
I ~Not:Detécted ¢ . ~------- ~ 4.01E-02
~. Not ' Detected = =-~--=--=- 8.35E-02
Not Detected  -------- 8.73E-01
_Not Detected = == -------- 1.02E-01
= - Detected ™ -------- 2.18E-02
"Detected = @ 0o ~-e--c--- 4.02E-02
Detected  ---~---- 1.74E-01
Detected @  ~------- 2.42E-02
Detected @  -~c=-=-wu- 2.3BE-02
‘-Detected . @ ---c---- 2.21E-02
:Detecced ™ 0 -e------ 2.63E-02
Detected @~ ~--+---- 1.6%E-01
Not Detected <-=<=ec--- 3.37E-02
- . - 1.358E-01 2.48E-02 2.11E-02
- CU-64- sz Not Detected @ = ~v--e--a- 1.81E+02
EU-182""""""Not Detected @ -~---=---- 1.67E-01
EU-154 Not Detected  ---=----- 1.23E-01
EU-155 .+ "Not Detected @ ---=-=--- 1.02E-01
FE-59 Not Detected @  -=====-- 5.12E-02
GD-1534.;# =~ Not -Detected . ~~------ 8.21E-02
HG-203 - Not Detected @ = =--c-=--- 2.11E-02
I-131" Not Detected @ =---«---- 2.37E-02
IN-115m Not Detected @ =-+--=-=-- 1.01E+03
IR-192 - .Not Detected @ = ---~---- 1.97E-02
. K- 40"3‘"ﬁ§:4 1,.48E+01 2.02 3.00E-01
LA-140 ““'Not Detected @ ~--=-=---- 6.84E-02
MN-54 Not Detected @ -------- 2.37E-02
MN-56 - - Not Detected @ = -------- 9.00E+05
MOD-59 _.. Not Detected @ -------- 3.52E-01
NA- zzzqézﬁ;NOQ;DetECCEd_g -------- 3.06E-02
NA-24 “i-- Not Detected -~ -------- 4_.51E-01
NB-95 Not. Detected @  -------- 1.85E-01
ND-147 Not Detected ™ @ ---=----- 1.60E-01
NI-§57- Not Detected @ -------- 1.11E-01
BE-7 -+ ... Not Detected -------- 1.87E-01
RU-103 Not Detected @ ~------- 2.03E-02
RU:106  _.Not.Detected = ~-------- 2.01E-01
SB-122"" T Not Detected @ W -------- 5.66E-02
SB-124.....— Not _Detected . -------- 2.14E-02
SB-125iF i NotiDetected & . -------- 5.92E-02
§C-46 -~ 'Not Detected @ =-------- 3.7%E-02
SR-85 Not Detected @ -------- 2.59E-02
TA-182 Not Detected = <--=---- 1.12E-01
TA-183  _ Not Detected @ ----=---- 4.84E-01
TE-132 - - Not Detected e L 3.41E-02
TL-201 Not Detected @ ---=----. 2.08E-01
V-48 . Not Detected @ -------- 2.75E-02
XE-133 Not Detected  -------- 2.01E-01
Y-88 ~.. . _Not Detected - ~-------- 1.63E-02
ZN-65". Not Detected @ -------- 7.21E-02
ZR-95 Not Detected -~--===--- 4 .08E-02




**********ttt**‘********t*****************t*****t*t****************t****t

* Sandia National Laboratories *

-w%RadiationsProtection-Sample Diagnostics Program [881 Laboratory] *
* U A TR ST 10-20-95. B:11:40 AM *
Ttk EERERERRESREL ; % tmsttt***t*******t*************************t*
+"Analyzed by ony. e R gD JEGLE 7 Reviewed by *
khkkkkbkkbhdbhirti 1222223222122 4222222 AX2 222222 Xs ]} ******* ****t*t

Customer. szt =4 Dy SCHWEITZER (7714)
Customer” Sample ID 2 108E7A-SS
Lab Sample ID 3ﬂ50084109

RMARINELLI SOIL SAMPLE

' w.""'-y""' R R

Sample Descrlptlon
--Sample-~!
Sample Gecmetry :
Sample Quantity : §13. 000 gram

Sample Date/Time : 10-17-95 3:48:00 PM
Acquire Start Date : 10-20-95 6:28:55 AM

..-,,.-o-.-

Detector Name -~ --.---:-=LABQ02 . °
Elapsed Live’ Tlme 6000 secconds
Elapsed Real Tlme 6003 geconds

-

herr

Comments. .. :
***t*************t*******i******************ttt************t******i*i*t**

..... .p._..__-pl..-—-.-i. AU St Bl e e 4---.——-- .

- b e

Nuclide Act1v1ty 28 Error MDA
{pCi/gram)
U-238 7 F=Not Detected =~  ~------- 2.27
TH-234 ‘Not Detected ™ @ -=--=--u-. 4.05E-01
- -U=234 .. __Not Detected  -«--v--- 3.B4E-01
- St - 7 B8.658E-01 3.69E-01 5.31E-01
_ . 3.66B-01 e 6.30E-02 3.97E-02
"‘*_ TEIEITA2BT0I YT 5.54E-02 3.66E-02
PB 210"’ ‘Not ‘Detected’™ -------- 3.35E+02
TH-232 3.70E-01 1.08E-01 1.29E-01"
RA-228 ..., 4.98E-01 1.63E-01 2.15E-01
AC-228 .- - 4.49E-01 9.89E-02 9.60E-02
TH-228 3.07E-01 1.43E-01 3.34E-01
RA-224 .=...-Not Detected @ -------- 6.63E-01
PB-212 4.02E-01 7.76E-02 3.03E-02
- BIR2l20 i wn-4.08E-01 - 1.71E-01 2.33E-01
TL: 209_’? FRE30208701 " 6.83E-02 6.73E-02
U-235 Not Detected -------- 1.63E-01
TH-231 -  Not Detected @ -------- 3.84E-01
. PA-231--;~.:Not -Detected @ -------- 9.42E-01
AC-227 °- - Not Detected @ -------. 1.17
TH-227 Not Detected @ ----=----. 2.29E-01
" RAZ223=%:--Not Detected  ------. -- 1.44E-01
RN-219 Not Detected @ -----. -- 3.15E-01
PB-211-=Z-+v :Not Detected :* = ------ -- 4.21E-01
TL-207°~ ~ ~Not Detected 9.63
AM-241 Not Detected @ «--c---- ‘3.80E-01
PU-239 . Not Detected = = -------- 1.96E+02
NP-237 -7~ -Not Detected = --------. 2.38E-01
PA-233 Not Detected @ -------. 3.8%E-02
.TH.229 = Not Detected = = -------- 2.03E-01




ISummary.Report] - Sample In 50084109

AR-41%: = Not Detected
BA-133 :: ~ Not Detected
BA-140-~. Not.Detected
CD-10% Not Detected
CD-115 - Not Detected .
: ;Not-Detected e
METVE Not “Detected
CE-144 Not Detected
- +COF56 xmivii Not - Detected’
CO-57 ° Not Detected

. CO<5832

. CO-60" ‘

CR-51 Not
. C8-134 ~_ Not
----C8-137::~~-NoOt
-..CU-64 - a‘-“-'_g';; Not

EU-182  ° ~ Not
___EU-154 ... Not
TTTEUFIBS FEEY Not

- Not
rNPt

-
-3

- s‘? ‘:'i._- .'...
’—*Nuclide ks nctiviﬁy s
(pCi/gram)

Detected
Detected

-Detected -

el .-

NotDetected .. -

.Detected .-

Detected
Detected

“Detected .

Detected

‘Detected
Detected’
Detected
Detected

L':; -1741E+01

“Not

.. Not
¥ Not
: .=:Not

f Not
Not
Not

‘Detected
Detected
Detected
.Detected

Detected
Detected
Detected

énetected-wf]

NI-57.-=;:-;Not Detected
- BET7 F¥EsENot*Detected

Not

Detected

s RUzL06 s g0 NOL Detected
‘§B-122"

_ SB-124 ...A..;u: Not Detected -

Not

"Detected

SB- 125'**6=N0t TDetected --

SC-46 "~ Not Detected.
SR-85 Not Detected
TA-182 - . Not Detected
TA-183 "' "Not Detected
TE-132 ”‘- .Not Detected
TL-201 Not Detected
V—48=.. === NOot Detected
XE-133 Not Detected
Y-88 -y~ l,ﬂot_Detect:ed
T ZN- 65' T “Not “Detected ™
ZR-95 Not Detected
e e e AL -

Sl b ) Tk S e

2S Error

--------

- o - -

- o =

EIETE I W S N Y

LR I R

LI IR NN A Y

--mem.w - -

- o

--------

--------

--------

--------

--------

--------

--------

--------

- eem - o= oa

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

2.14E-02
8.32E+08
3.82E-02

- B8.04E-02

8.12E-01
9,.58E-02
2.03E-02
3.87E-02
1.72E-01
2.50E-02
2.29E-02
2.25E-02
2.78E-02
1.60E-01
3.16E-02
2.458E-02
1.62E+02
1.77E-01
1.21E-01
9,.50E-02
5.34E-02
8.01E-02
2.06E-02
2.36E-02
7.76E+02
1.87E-02
2.25E-01
7.51E-02
2.45E-02
6.35E+05
3.44E-01%,
3.05E-02
4 46E-01
1.75E-01
1.56E-01
1.16E-01
1.69E-01
1.90E-02
1.99E-01
5.40E-02
2.17E-02
5.60E-02
3.73E-02
2.58E-02
1.09E-01
4 .71E-01
3,29E-02
1.88E-01
2.79E-02
1.94E-01
1.69E-02
7.24E-02
4.16E-02
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********** * b3 37 **’***ﬁﬁ*tﬁt&*****************************t*******t***tt

RS 5££ﬁ58 andia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 10-20-95 4:35:09 aM *

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

" st

R S R :
o LT g T *
* Analyzed bys: /D?' Reviewed by: K* t*tt*i*t

**************** ******** * *********************** L2 2 4 2 % 4

Customer' R SCHWEITZER (7714)
Customer: Sample-ID“ ulanaA SS.

Lab Sample ID :"50084107 “

Sample Descrlptlon : MARINELLI SOIL SAMPLE
Sample Type ... .- : Solid.

Sample- Geometry.' 3. 28MAR T

Sample Quantity : 786. 000 gram
Sample Date/Time . : 10-17-95 3:47:00 PM
Acquire Start- Date :10-20-95 2:52:20 AM
Detector. Name . :. LABOZ
Elapsed Live’ Tlme -~'“‘6000 seconds
Elapsed Real -Time :----6002 seconds

Comments:
*t****itt*t**t******t*i*****i**********************************t****tt***

Nucllde Act1v1ty 2S Error MDA
oo ke = (pCl/gra.m)
0-238, .. Not Detected ~.  -iiiii. 2.44 .
5,238 Mot Detacted . - o d il
U-234"° - ° Not Detected  ---~---- 4., IGE 01 ./;¢
RA-226 7.16E-01 3.49E-01 5.12E-01 7
bB-214 3.84E-01 7.11E-02 5.75E-02

- BI-214 .. . - 3.26E-01 5.82E-02 4 S55E-02
PE-210 ~ - Not Detected @ ---ceu-- 3.56E+02
TH-232 .. 3.01E-01 9.67E-02 1.17E-01
RA-228 4.19E-01 2.15E-01 1.14E-01
AC-228 .- ,.--... 3.91E-01 .. 9.25E-02 9.31E-02
TH-228 --"~ ' -3.05E-01 1.55E-01 3.64E-01
RA-224 ’ 5.07E-01 2.87E-01 3.76E-01
PB-212 3.76E-01 7.0BE-02 2.97E-02
BI-212 5.14E-01 2.21E-01 3.06E-01
TL-208.4:. . | 3.34E-01 7.07E-02 6.66E-02
U-235 Not Detected @ -------. 1.74E-01
TH-231.~+- Not Detected -------. 4 .09E-01
PA-231 Not Detected ., = ------ .- 1.0
AC-227-3.%: Not- betected = @ -------. 1.25
TH-227 ~  Not Detected = = -------. 2.44E-01
RA-223 Not Detected @ -------. 1.52E-01
RN-219 Not Detected @ ------ .- 3.45E-01
PB-211 Not Detected ™ -------. 4 _58E-01
TL-207 . Not Detected @ -------. 1.06E+01
AM-241 Not Detected @ -------- 4.12E-01
PU-239°%"" Not Detected = -------. 1.99E+02
NP-237 Not Detected . -------- 2.62E-01
PA-233ﬂ“-‘thVDetECtedff -------- 4,31E-Q2

TH-229 -~ Not Detected @  -=--==--- 2.10E-01




"it-\q'gra."“_,.;...\: s - P P e
.-usaqple ID. 50084107

‘* ‘28 Error MDA
AG- 110m S Not Detected -------- 2.46E-02
AR-41 Not Detected @  -~=--~=---- 2.28E+08
BA-133 Not Detected ™ @ ---===--~ _ 4.,22E-02
. BA-140 . .--Not Detected @ --------~ 8.68E-02
CD-109 """ Not Detected .  =-------- ' 8.85E-01
CD-115..... -th Detected --:©  ce-e--r- 9.54E-02
.. CE- 13935&;LNotéDetecteq_““_, -------- 2.23E-02
“CE-141 Not Detected . . -------- 4.16E-02
CE-144 Not Detected ™ @ -=-=-==--~-- 1.74E-01
CO-5¢6 "Not Detected ™ --=-=-=---- 2.68E-02
CO-57 Not Detected ™ @ @ -=-=-===-- 2.42E-02
CO-58 ~ . -Not Detected @ ~------- 2.35E-02
Co-60 Not Detected @ -==-=--- 2.85E-02
CR-51 Not Detected @ -------- 1.74E-01
CS-134 Not Detected @  -----=--~ 3.43E-02
C8=137 - = L ,43E-02-~- - 1.18BE-02 1.83E-02
n--CU 64 iz th‘Detectedm_. R LR R 1.52E+02
EU-152 - - Not Detected = =--=-m--- 1.88E-01
EU-154 Not Detected @  --====-- 1.32E-01
EU-155 Not Detected @ ----=---- 1.02E-01
FE-59 .~ "Not Detected @  -------- 5.71E-02
GD-183 “Not Detected @ --=-=---- 8.25E-02
HG-203 Not Detected @ -+=-=2--- 2.19E-02
I-131.. - Not Detected @ -==vrv-=-- 2.51E-02
IN- 115m Not Detected @ ---=----- 4,.64E+02
IR-192 . Not -Detected = --==~=---- 2.05E-02
K-40 e 37E+01 - 1.88 3.47E-01
LA-140 Not Detected @ -------- 7.40E-02
MN-54 Not Detected @ «-=-=---- 2.69E-02
MN-56- = Not Detected @ -------- 2.59E+05
MO-%9 - #"- Not Detected @ -------- 3.60E-01
NaA-22 Not Detected @ ---=---- 3.30E-02
'NA-24 Not Detected @ ----w--- 4.23E-01
NB-S5 - "~ “Not Detected @ =-=---=---- 1.81E-01
ND-147 Not Detected @ -------- 1.62E-01
" NI- 57“‘*- :th Detected @ ~ -e-evc--- 1.19E-01
BE-7 - -7 1,289E-01 1.19E-01 1.86E-01
RU-103 Not Detected ---=---- 2.15E-02
RU-106 Not Detected @ --====--- 2.16E-01
SB-122 Not Detected @ -=--==--- S.64E-02
S§B-124 ° ‘Not Detected @ -------- 2.37E-Q2
§B-125 Not Detected @ -~------ 6.05E-02
' 8C-46 . _Not Detected @ ------ - 3.98E-02
SR-85 ° =~ Not Detected @ ----~--- 2.81E-02
TA-182 .. Not Detected .. @ =----=-=~-- 1.16E-01
TA-183 -~.."” Not.Detected :  -------- 5.02E-01
TE-132 Not Detected @  ----=--=- 3.43E-02
TL-201 Not Detected @ -------- 2.03E-01
V-48 Not Detected @ -------- 2.96E-02
XE-133 . Not Detected @ = -------- 1.98E-01
Y-88 Not Detected --=--=---- 1.78E-02
ZN-€5 Not Detected @ -=-===--- 7.64E-02

ZR-95 . . Not Detected = -------- 4.29E-02

AreeTm L e RITOA LN enT




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

* VTEITY ST ‘sandid "National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* . 10-20-95 12:57:55 aM *

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

I ,.-'_-.._-._,-.-.:;_.-.., e R T AR

*
*+ Analyzed by: IO}LO §r Reviewed by: v zu/ff’ *
**************** *****t***** 12222122 3222232222222 )y [TX22 2222324822 02k

Customer. .. . : D.SCHWEITZER (7714)
Customer: Sample.ID ~:7108E9A-SS " -

Lab Sample D : 50084105

Sample Description : MARINELLI SOIL SAMPLE
Sample Type . : Solid

Sample Geometry 28MAR

Sample Quantity 850.000 gram
Sample Date/Time 10-17-95 3:45:00 PM

10-19-95 11:14:29 PM
-LA302 -

6000 ‘seconds

6002 seaconds

Acquire Start Date
Detector Name....
Elapsed Live ‘Time--
Elapsed Real Time

e ou'oo [T Y Y

Comments: |

********************t**************************t***t**********t*********t
Nuclide Activity 28 Error MDA
U-238 =7----- Not Detected . @ -------- 2.26
m-zae—%——e—%—a—ea_———ée%-ea——s.ow-ouf-ﬂéf«ﬂ
U-234 Not Detected @ --v----- 3.88E-01
RA-226 8.63E-01 3.36E-01 4.70E-01
PB-214 3.62E-01 €.74E-02 5.60E-02
BI-214 _ . 2.85E-01 5.98BE-02 6.33E-02
PB-210 Not Detected @ -------- 3.32E+02
T=-232.: - 3.75E-01 1.10E-01 1.29E-01
RA-228 2.61E-01 1.11E-01 1.55E-01
AC-228-:w " - - 4.47E-01 - 1.10E-01 1.23E-01
TH-228 3.51E-01 1.49E-01 3.21E-01
RA-224 Not Detected @ -------.- 6.6%9E-01
PB-212 3.46E-01 €.48E-02 2.81E-02
BI-212 . 3.19E-01 2.38E-01 3.69E-01
TL-208 . 3.01E-01 6.36E-02 €.00E-02
U-235 Not Detected @ -------- 1.61E-01
TH-231 Not Detected @ -------- 3.83E-01
PA-231 = Not Detected e 9.58E-01
AC-227 -+ " Not Detected’ @ -------. 1.16
TH-227 Not Detected @ = -------- 2.23E-01
RA-223 Not Detected @ @ ----w--- 1.37E-01
RN-219 Not Detected @ -------- 3.29E-01
PBE-211 Not Detected = @ -------.. 4.22E-01
TL-207 Not Detected Seeeemo- 9.71
AM-241 Not Detected @ -------- 3.64E-01
PU-239° Not Detected =  -------. 1.87E+02
NP-237 = Not Detected = -------- 2.44E-01
PA-233 - Not Detected @ -w-----.- 4.01E-02
TH-229 Not Detected @ -----.--- 2.00E-01




50084105

285 Error MDA
Not Detected -------- 2.15E-02
Not Detected -=--=---- 5.70E+07
Not Detected ™ === --=--- 3.70E-02
- Not-Detected  -~+-=-w-=-- 8.01E-02
Not Detected @ -------- 8.26E-01
v NOt ;Detected s . - ~ece--e- 8.52E-02
. 2l NotiDetected .00 -ee----- 2.00E-02
CE-141 Not Detected ™ @ ---=w-=- 3.80E-02
CE-144 Not Detected @  -------- 1.62E-01
CO-56. . . Not Detected @ -~-==-=~~ 2.43E-02
Co-57 - .Not Detected @  ---=---- 2.27E-02
CO-58 Not Detected = --==---=-- 2.17E-02
Co-60 = Not Detected = ------~-- 2.78E-02
"CR-51 . Not Detected @ -~------ 1.59E-01
CS5-134 Not Detected ™= =--v-=-=-=- 3.15E-02
v"CS-137"-_*Not—Detected~mJ -------- 2.47E-02
CU-64 ----.. Not Detected -  ----<--- 1.21E+02
EU-152 Not Detected @ -~--=----- 1.69E-01
EU-154 Not Detected @ -~=-+----- 1.21E-01
EU-1585 Not Detected @  --=-=---- 9.52E-02
FE-55 “'Not Detected --=w-=-~-- 5.25E-02
GD-153 Not Detected @ = ---~---- 7.88E-02
HG-203 .  Not Detected @ --=<----- 2.00E-02
I-131 " - Not Detected @ ----w--- 2.26E-02
IN-115m Not Detected ™  -===---- 2.49E+02
IR- 192"‘”'th'Detected L emmemas 1.89E-02
K-40 — - 1.38E+01 1.88 2.73E-01
LA-140 Not Detected @ -=-v-=---- 6§.23E-02
MN-54 Not Detected @ --=-=----- 2.36E-02
MN-56 . Not Detected @ W --+--s-- 8.95E+04
MO-99 " Not Detected = -------- 3.27E-C1
Na-22 Not Detected = =-=-===---- 3.14E-02
NA-24 .. Not Detected = ---=----- 3.16E-01
NB-55 Not Detected -r=--r=--- 1.61E-01
ND—147;_‘vLNot Detected . @ -------- 1.53E-01
NI-57° -Not Detected * = -------- 9.58E-02
BE-7 - -~ Not Detected @ = -------- 1.73E-01
RU-103 Not Detected ~--=-=-+-- 1.90E-02
RU-106 Not Detected @ --=-+~-=--- 1.95E-01
Se-122 Not Detected @ = -------- 4 .88E-02
SB-124 Not Detected = -------- 2.19E-02
SB-125 Not Detected -«=«---- 5.558E-02
SC-46 - Not Detected = === ---~- 3.68E-02
SR-85 Not Detected @ -------- 2.53E-02
TA-182 ... .. Not Detected -. = ~--=------ 1.08E-01
TA-183 '~ 'Not Detected -~  -------- 4.33E-01
TE-132 Not Detected  --=----~- 3.02E-02
TL-201 Not Detected @ -------- 1.77E-01
V-48 . Not Detected @ ----=--- 2.85E-02
XE-133 . Not Detected  ~-~------ 1.70E-01
Y-85 Not Detected  --=-=--=-- 1.57E-02
ZN-65 Not Detected @ <«+=------ 7.12E-02
ZR-%5 Not Detected  -------- 3.87E-02




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

* '.*?'-'-'e‘-:.wac-.-..-z...,*—-.Sandia ‘National Laboratories :
* Radiation Protection Sample Diagnostics Program [881 Laboratoryl :
* * ot iy Y ,_._,-.f-.4~102095 24634111!‘1

*********’**‘l’***************i***********************i******i*tt**t********

e mtiep 8 ®,
T B .
; T /6/16 fi’ Reviewed by: *//
2 R L L T X TS L 2 A ***** ThkWhkkkrkkhk kL

* i o= Sy e
e 4.“-‘.'2? g

W % % ok g %k ke ok ok kR W

6000 seconds

Elapsed Live Time
6003 seconds

Elapsed Real Time--

Customer ': D.SCHWEITZER (7714}
Customer Sample ID : 108E10B-8S

Lab ‘Sample ID -1 "50084106

Sample- Descrlptlon - MARINELLI SOIL SAMPLE
Sample Type : Solid

Sample Geometry.:. :_2§MAR;. =

Sample Quantity- -::- '983.000 gram
Sample Date/Tlme : 10-17-95  3:48:00 PM
Acquire Start Date : 10-20-95 1:03:25 AM
Detector Name : LABO2

Comments:-- .- '
t******i-*******t*****************************ii***********t*t*******i****
NUCllde"' Act1v1ty St 28 Error MDA
(pCi/gram)

U-238- Not Detected @ ---c-w--. 2.34

TH-234 - Not Detected @ =  ~=----a-. 6.71E-01
U-234 Not Detected @ -=-----. 3.81E-01
RA-226 1.05 4.09E-01 5.79E-01
PB-214 .4,14E-01 6.93E-02 4.11E-02
BI-214 . 3.57E-01 . 5.70E-02 3.27E-02
PB-2107:-+ + Not Detected. " = =---+---- 3.47E+02
TH-232 4.18E-01 1.13E-01 1.25E-01
RA-228 2.99E-01 1.10E-01 1.47E-01
AC-228 4.76E-01 7.73E-02 7.20E-02
TH-228 - . - 6.06E-01 1.86E-01 3.23E-01
RA-224 - Not Detected = = -------. 6.90E-01
PE~-212 . 4,.79E-01 8.46E-02 2.84E-02
BI-212 - 5.14E-01 2.17E-01 3.05E-C1
TL-208 . 4.20E-01 - 7.69E-02 5.92E-02
U-235 Not Detected @ =  «-c-o-o-.. 1.67E-01
TH-231 Not Detected @ -------. 3.99E-01
PA-231 Not Detected @ -------. 9.59E-01
AC-227 Not Detected @ = ---..--- 1.21

TH-227 . Not Detected @ = -----.-. 2.40E-01
RA-223 Not Detected @ ---c-e.-. 1.44E-01
RN-219 . - Not Detected @ = --=----- 3.28E-01
PB-211 Not Detected = = -----.-. 4 .39E-01
TL-207.. . Not Detected = = -----.-. 9.5%

AM-241 - Not Detected @ -~-----.-. 3.83E-01
PU-239 Not Detected @ «-e---.-.. 1.99E+02
NE-237 Not Detected @ -----.-- 3.14E-01
PA-233 _ Not Detected @ = ------.. 4.15E-02
TH-229 Not Detected = = ------.. 2.08E-01

D S Y- Ao S SR




[Summary Reportl-- Sample ID 50084106

----- “Activity
T ::‘»?-';:‘:-:Lﬁ*’ ApCi/gram) -

Nuclide

3 AG2110m .

. Not .Detected. . .
Ry ereE N S erected

BA-133  Not Detected
. - BA- 140-~35-Not.netected§h-.
"CD-109~ 'Not Detected"
CD-115 Not Detected
"CE-139 - Not Detected
CE- 141--ﬁ . Not Detected .
L CR-14 4= th—Detected*i‘
Co-5¢6 Not Detected
-.COr57 . ..Not Detected-
Co-58" "Not Detected
--CO- so.m o.-Not Detected...’
‘CR-51" “”Not Petected - --
CS- 134 Not Detected
- £8-137 1.84E-01
CU-64. - Not Detected
EU-152 : .- Not Detected .
-~ EU-154:"“~""Not Detected
EU-155 Not Detected
-~ FE~59-: ... - Not- Detected
GD-153 - Not Detected
HG- 203~"?§;Not_Detected““
I-131-=-% Not Detected
IN- 115m Not Detected
IR-152 Not Detected
EK-40 . 1.53E+01
LA-140 . Not Detected
MN-54 -~ = Not Detected
MN-SG* Not Detected
MOT59* 1 Not Detected
NA-22 . Not Detected
‘NA-24rf_,.,Not :Detected -
NB-95 " 7 - Not Detected
ND-147 Not Detected
NI-57 Not Detected
BE-7 - - Not Detected
RU-103 : ." .Not Detected
RU-106 "Not Detected
§B-122 Not Detected
SBE-124 ™ ~ "Not Detected
§B-125 ...__Not Detected .
SC-467F ~=Not -Detected -
‘SR-85 Not Detected
TA-182 Not Detected
TA-183 Not Detected
TE-132 Not Detected
TL-201 Not Detected
V-48 Not Detected
XE-133 Not Detected
Y-88 - Not Detected
ZN-€5 .. Not Detected
ZR-55 Not Detected

28 Error
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3.49E-02
1.01E+08
. 3.98E-02
8.08E-02
1.08
8.89E-02
2.10E-02
3.94E-02
1.69E-01
2.43E-02
2.34E-02
2.31E-02
2.66E-02
1.66E-01
3,.19E-02
2.68E-02
1.22E+02
1.69E-01
1.23E-01
9.90E-02
5.18E-02
8.28E-02
2.01E-02
2.29E-02
3.34E+02
1.97E-02
2.26E-01
6.38E-02
2.44E-02
1.44E+05
3.27E-01,
3.06E-02
3.40E-01
- 1.75E-01
1.53E-01
1.03E-01
1.76E-01
1.99E-02
1.96E-01
5.19E-02
2.15E-02
5.97E-02
3.69E-02
2.57E-02
1.07E-01
4_.60E-01
3.19E-0C2
1.87E-01
2.79E-02
1.87E-01
1.77E-02
7.17E-02
4.01E-02
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* - Sandia National Laboratories *
* -mRadiatxon-Protecczon Sample Diagnostics Program [881 Laboratoryl :

* ¥e= ot .=10-20-95 6:24:18 AM

FHEREELRELLLLL uxtit*ttlttt*tg***t****t*ti*******tt*****t********t*******
it - i

v A ,

e e i AL L . *
P R s T PRl -l--
e R A T .
*- Analyzed'by;v. iipdary w2 Reviewed by.
***************t;,******* P 2 222222 R 2222 L) ****** *********

Customer - ..o -3 D.SCHWEITZER (7714)
Customér’ Sample ID : '108E11A-SS
Lab Sample 3 50084108

Sample Description : MARINELLI SOIL SAMPLE
Sample~Type<unumiem:—Solid--
Sample Geometry ™ ~*:"2SMAR -

Sample Quantity : 939. 000 gram
Sample Date/Time : 10-17-95 3:55:00 PM
Acquire Start Date : 10-20-85 4:41:33 AM
Detector Name °7: - : LABO2 .

6000 seconds

Elapsed Live Time
€003 seconds

Elapsed Real Tlme

. P-lﬂu;:_ ‘e
Comments:
****t*t??::gﬁtf?:*qf::fgt*f**?t?****************t**********t*************

Nuclide Act1v1ty 28 Error MDA

(pC;/gram)

U-238 -~ 4.26 2.56 3,86

TH-234 4.10 1.21 5.22E-01

U-234 ~~ Not Detected @ =  ~------- 4 ., 45E-01

"RA=226° """ 2,36 6.78E-01 8.69E-01

PB-214 . . 5.35E-01 . B.72E-02 4,77E-02

BI-2147 = =57 5U14B-01z% 8.00E-02 4.75E-02

PB-210-7" - Not Detected = -------- 4. .04E+02

TH-232 5.38E-01 1.53E-01 1.81E-01

RA-228 5.51E-01 1.39E-01 1.08E-01

AC-228" ' 5.06E-D1 1.08E-01 1.02E-01

TH-228 5.94E-01 1.96E-01 3.88E-01

RA=224 ... ... 5.74E-01 2.06E-01 3.43E-01

PB-212" 5.16E-01 9.95E-02 3.30E-02

_ BI-212 ez 2t aerm, 24 72E201 - 2.07E-01 2.92E-01

TL- 203-~::r?%*~52195'01?3 9.28E-02 7.07E-02

U-235 Not Detected ™ @ -----c-. 1.91E-01

TH-231 Not Detected @  -------- 4.94E-01

PA-231 ... Not Detected mmemmea 1.07

AC-227 -Not Detected ™ @ -------- 1.41

TE-227 Not Detected @ ----c----. 2.60E-01

RA-223 - Not Detected @ @ @ -------- 1.81E-01

RN-219 Not Detected ™ ----v--- 3.49E-01

PB-211 . Not Detected - =  «------. 4.69E-01

TL-207° - Not Detected = -----.-.. 1.06E+01

AM-241 Not Detected @ -------- 4.55E-01

PU-239% Not Detected -----.--. 2.29E+02

NB-237.:. -~ Not Detected @ -------.. 2.56E-01

PA-233 ° '~ Not Detected = = -------- 4 38E-02

TH7229 Not Detected @ = ----ca--. 2.55E-01
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[Summary Report] - Sample ID: 50084108

T~ ?:_Z-’Nti“c'];ici’g%q‘-‘Mtivity “ 28 Error MDA
' (pCi/gram)
ek aa T ST -’f § eeeaaa- - 2.47E-02
AR-nl-'- ~. Not Detected =~  -------- 4.29E+08
BA-133 "Not Detected @ =--=------ 4.47E-02
BA-140 -;g-Not Detected. @ -------- 8.78E-02
CD-109 " Not Detected @  --=-==-- 8.83E-01
CD-115 . . Not Detected  -=-+---- 1.04E-01
© .CE-139.: . Not Detected .. = ~---~----- 2.46E-02
. CE-141:%+5:'Not Detected ~. -------- 4.53E-02
CE- 144 Not Detected - -  ~srw-n-- 2.03E-01
= CO25H6. - NOt Detected @  ----~--- 2.63E-02
. CO-57 Detected ..  -<---=-= 2.72E-02
--=C0-587++ ---Not Detected .....  ====-=--=- 2.47E-02
T CO-607 _<¢ " Detected " | sciece-e-- 2.79E-02
CR-581 - Detected =------- 1.80E-01
CS-134 Not Detected @  -e-~=-=-- 3.79E-02
- C8-137- .Not Detected -  -----=-- 2.84E-02
CU-64 - Not_Detected -------- 1.66E+02
© EU-152 Az *Not Detected ~------- 1.83E-01
EU-154 Not Detected @  -------- 1.38E-01
EUf155+%x4¢ Not -Detected =~~~ -------- 1.18E-01
FE-59° - Not Detected =~~~  -=~-=----- 5.37E-02
‘GD=153: --t;;Not. Detected =+ -------- 1.02E-01
HG-203 " Not Detected ™ @  +«-=-=--- 2.29E-02
I-131 Not Detected @ -c-c-=--- 2.61E-02
IN-115m Not Detected @ @ --=-==~-- £.40E+02
IR-192 . Not Detected @ ----c---- 2.07E-02
K-40 " - 7 1.51B+01 2.06 2.33E-01
LA-140 Not Detected @  -=-=-=--=- 7.46E-02
MN-54 Not Detected @ -------- 2.55E-02
MN-56 -== ;= Not "Detected @ =-------- 4.00E+05
MO-85 . Not Detected .  -------- 3.99E-01
NA- 22453;-th4Detected;§ -------- 3.18E-02
NA-24" Not Detected ™ ----~---- 4.46E-01
NB-95 Not Detected” -------- 1.95E-01
ND-147 Not Detected = -------- 1.60E-01
NI—S?;,_. .Not Detected @ -------- 1.24E-01
. BE~7 . =% .Not ‘Detected =~  -------- 1.85E-01
RU-103 "Not Detected @ @ ---=-»-- 2.06E-02
RU-106 Not Detected @ -------- 2.10E-01
EB-122 " Not Detected @ -------- 5.60E-02
SB-124 . Not Detected = = ~-------- 2.36E-02
SB-125 i..:Not Detected .  -------- 6.44E-02 -
8C-46 - Not Detected R R 4.18E-02
SR-85 Not Detected @  --==---- 2.84E-02
TA-182 Not Detected -------- 1.22E-01
TA-183 -,.. Not Detected @ ~-------- 5.58E-01
TE-132 * “i*Not Detected @  -------- 3.65E-02
TL-201 Not Detected ™ @ r~r==e=--- 2.29E-01
V-48 . . Not Detected @ ------=- 2.92E-02
XE- 133 Not Detected ™ =-=--=-~-- 2.42E-01
Y-88 . ... .. Not Detected .. = -------- 1.77E-02
ZN-65" “-~'-Not Detected r @ -------- 8.03E-02
ZR-95 Not Detected  -----=--- 4 .40E-02
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AR/C0C-01310 -

pace _ 4 _of_
Department No.: 753: 5 Date Samples Shippod:; H» 5‘437/ lﬂj/ 93 T f'h h‘ Billlo: Sandia National Laboratories
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2 S #LATLF A SMO ContactPhone:tX U ¥IYE) (s /i Conlract No.:
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* Sandia Nationzl Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Lazo*atory] *
* 5-13-95 1:44:53 PM *

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

*
* Analyzed by: ‘f'lv 7 Reviewed by: f/¢¥ it *
*hkkkkr kb dd * %k ok (23RS RIS 222222 R XS AR R XN ] Tkttt rrrrr e

Customer : G.COULTER (7714)
Customer Sample ID 108E5Aa-88
Lab Sample ID 50077001

Sample Descrlptlon : MARINELLI SOIL SAMPLE
Sample Type : Solid

Sample Geometry 2SMAR

Sample Quantity 802.000 gram
Sample Date/Time 9-12-95 8:00:00 AM
Acquire Start Date $-13-95 1:12:02 BM
Detector Name LABOZ2

1800 seconds
1801 seconds

Elapsed Live Time :
Zlapsed Rzal Time

Comments:
(3 X AR L EL L2 E LSRR LRI EAEEASEASA RS I AR RS E R ETEELEEEEELSEES AR EEEA SRR R & 82K,

Nuclids Activity 2% Error MDE
{pCi/gram)

U-238 €.87 3.7% S.ED

T=-234 6.65 z2.09 1.42

U-23¢ Not Detected @ -----.-- €.3312-02
Ra-225 2.26 7.892E-02 1.03

PE-212 4 5BE-01 1.00E-01 &.822-C2
Ei-212 3.82E-Q1 8.96E-Q2 8.1¢=2-02Z
b=-210 Not Detected ™ @ @ -------- . 9.75z-01
T=-232 5.00E-01 2.03E-01 2.£5E-01
Rn-228 3.86E-01 2.12E-02 2.8E€2-01
AC-228 Not Detected @ @ -------- 2.52E8-0%
T=-228 7.12E-01 3.38E-01 €.35E-01
RRA-224 Not Detected @ ----e--- 1.45

P3-212 5.40E-01 1.17E-01 5.37E-02
BI-212 7.97E-01 3,45E-01 4. 27E-01
TL-208 5.0BE-01 1.17E-01 ©.47E-02
U-235 Not Detected @ ---c---- 3.83E-01
TH-231 Not Detected @ -------. §,.25E-01
PA-231 Not Detected @  «c--c-aa-. 2.02

AC-227 Not Detected @ --------. 2.85

TH-227 Not Detected @ ----c---. S.08E-01
RA-223 Not Detected = -----.-. 3.20E-01
RN-219 Not Detected @ ------.. 7.312-01
b=-212 Not Detected ------.. €. 80zZ-02
T-207 Not Detegted @ --c-c--.-. 2.082+01
AM-247 Not Detected @ -----.-. €.i3z-01
P_U-239 Not Detected @  -------. L, 23e+02
Nz-237 Not Detected =  -----_.. £.0s=2-01
PA-233 Not Detected @  -----.-- g.822-Cz
TE-225 Not Datected @ -----.-. 4.832-02



[Summary Report] - Sample ID: 50077001

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

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
8.13E-02
Datected
Detactaed
Detected
Detactad
Datectad
Detectad
Detectsd
Detacted
Detected
Detect=24
1.46E+03%
Detected

~ s A

28 Error

.- mm .-

- s E -- -

--------

--------

--------

--------

--------

--------

--------

--------

--------

- - - -

-~ -

1.40E-01
4 _.52E-02
8.98E-02
3.64E-01
5.63E-02
5.09E-02
5.11E-02
6.06E-02
3.64E-012
7.09E-02
3.82E-02
S5.63E+01
3,.62E-0C
2.632-0CC
2.24E-(CC
Z=-C.
.002-CC
.12z-Cz2
.TLE-G2Z
iy

.32E-Cz
L23E-C2

.82x-Cz

NN L
W IO Ol

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
Detacted
Detectad
Detacted
Detected
Detected
Detected
Detected
Detected
Detacted
Detected
Detected
Deteacted
Detactad
Detected
Detected
Detacted
Datacted
Detectad
Derectad
Decactsd

--------

--------

--------

--------

--------

--------

........

--------

.582-C2
.54E+02
LT7=-CC
.04E2-02
.08=-CC
L87E-CC
.05E-C2
L1BE-Q2
76E-GZ
.94E-CzZ
L3%E-C2
.11E-G2
.78E-02
.25E-QZ
.67E-Q2
53E-Cz
22E-02
.372-00
.33E-C2

.382-CC

R WMMLNWOWNUN-JR RO B WWRWNRB WD QBB
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* Radiation Protection Sample Diagnostics Program [821 Laboratoryl
2:21:52 BPM
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-

Customer

Sandia National Laboratories

9-13-95

* .
* Analyzed by:’:;?P/ Reviewed by:
(2 X2X3 2R 2L 24 hkhkkdkhkkrhkkdrtkdrhhkhrtrrtdrethkrthtdtk

: G.COULTER (7714)

Customer Sample ID :

Lab Sample ID

Sample Description
Sample Type

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

Commsants:

A4 AL R AL AL R AL AL AR LRl Al Rl RSl Al lldis iR R2 R Rlll RSt XR R X

108E4A-SS
50077002

: MARINELLI SOIL SAMPLE

-
.

Solid
2SMAR

845.000 gram

5-12-95
9-13-85

LaBO2

1800 seconds
1801 seconds

Nuclide Activizy
{pCi/gram)

U-238 1.583=+01
TH-234 1.30z2+01
U-234 Not Detcected
B-226 4.00
PR-214 5.112-01
3I-214 3.e3E-01
BP3-210 Not Datected
TH-232 4,.01E-01
Ra-228 4 .03E-01
AC-228 5.772-01
TH-228 3.50E-01
RA-224 Not Detscted
PR-212 5.08E-01
BI-212 4.57E-01
TL-208 4 47E-01
U-235 Not Detected
TE-231 Not Detected
PA-231 Not Detacted
AC-227 Not Detected
TH-227 Not Detected
RA-223 Not Detected
RN-21¢ Not Detected
Br-211 Not Detacted
TL-207 Not Det=cred
BM-241 Not Detsctad
PU-23% Not Datsecrted
NB-2237 Not Datected
PA-2233 Not Datactad
THE-2282 Not Detactead

8:00:00 AM
1:45:22 PM

--------

........
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(Summary Report] - Sample ID: 50077002

Nuclide Activity 28 Error MDA
(pCi/gram)

AG-110m Not Detected @ <=~-==--- 5.02E-02
AR-41 Not Detected R 4.52E+03
BA-133 Not Detected = = ==-==~=e- . 8.59E-02
BA-140 Not Detected LT 1.62E-01
CD-109 Not Detected @ -r=-=--- 2.40
Cb-115 Not Detected @ -=--==----. 1.35E-01
CE-139 Not Detected @  ~-==-=-- - 4.85E-02
CE-141 Not Detected @  =-=------ $.43E-02
CE-144  Not Detected @ ~ --==--e-- 4.18E-01
CO-56 Not Detected @  ~=-=--=-= 5.35E-02
C0-57 Not Detected @ = =-=-=----- 5.75E-02
CO-58 Not Detected =  ===--=--- 4,85E-02
CO-60 Not Detected =  ====s-=- 5.52E-02
CR-51 Not Detected =s==e=--- 3.46E-01
CS-134 Not Detected @ @ -------- 7.32E-02
C5-137 Not Detected @ -+--a--- 5.8lE-02
CU-64 Not Detected ™ @ «------- 5.50E+01
EU-152 Not Detected ™ ~-==----- 3.74E-01
EU-152 Not Detegcted @ ce--e--- 2.61E-Q12
EU-1585 Noc Detected ™ ~e------ 2.63E-01
FE-C3 Not Detected @ @ -=+----- L.08E-0Q2
GD-153 Not Detected = -------- 2.38E-01
72z-203 Not Detected @ @ @ -c-se---- 2 50E-02
I-132 Not Daetectad @ @~ -=--»--- £.44E-0Z
IN-1L5m wor Dstected 0 -------. .65
TR-192 Not Detected ™ -------- &2,12E-02
X-20 1.37E+01 2.08 =.60E-02
LB-140 Not Detected ™= -------- 2,.36E-02
MN-52 Nege Detescted =~ ---+---- £ . 85E-0Z
MN-E§ Not Detected ™ @ -e------ 1.73E+02
MO-G9 Not Detected ™ -------- 2.59E-01
NA-22 Not Detected ™ -------- £.14E-02
NA-224 Notc Detected @ -------- 1.88E-01
N2-&: Not Detected @ @ -ce-e---- 3.02E-01
ND-147 Not Detected --=----- 3.18E-0%
NI-57 Not Detected @ ---=---- 1.18E-01
EE-7 Not Detected  ~-==-a--- 3.42E-01
RU-103 Not Detected @ <-=--v--- 3.86E-02
RU-1086 Not Detected ---=---- 4.60E-01
SB-122 Not Detected @ -------- 8.73E-02
SB-122¢ Not Detected @ ~ ---=-e--. 4.91E-02
SB-1235 Not Detected @ --=-=---- 1.32E-01
SC-a¢ Not Detected ™ ---=--a--- 7.53E-02
SR-85 Not Detected @  -------- 5.44E-02
TA-182 Not Detected @ @ -------- 2.22E-01
TA-183 Not Detected @ @ @ -------- 1.01
TE-132 Not Detected W ~c-ec-c-n 5.79E-02
TL-201 Not Dertacted = ----e--- 31,94E-01
V-48 Not Dstagrad 0 ----a-a- S.5BE-02
XE-133 Not Detected =™ ---=-=--=- 3.68E-01
Y-Bg& NozT Dstagted = e-e--e-- 3.75E-0z
ZN-¢52 Noo Deragred= ---=---- 1.44E-01
Zn-63 NoT Detacge2d --eme--- 5.22E-02
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**i*******tt*t*****i***t*i**************************************i****tt**

*

Sandia Natiocnal Laboratories

* Radxatzon Protection Sample Diagnostics Program [881 Laboratoryl *
"9-13-95 3:56:49tPM

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

*

* -
* Analyzedfby. t/
(122232222222 2% 4 *******t *

Customer
Customer Sample ID
Lab Sample ID

Sample Description
Sample Type

Sample Geometry
Sample Quantity
Sample Date/Time
Acquire Start Date
Jetector Name
Slapsed Live Time
3lapsed Real Time

4
Reviewed by:

t**t*****************::;;E;****i kb hEw

C.BYRD/D.McLAUGHLIN (7585/SMO)

MARINELLI SOIL SAMPLE

885.000 gram
2:30:00 PM
3:21:40 PM

026136-01
50076701
Solid
1SMAR
7-13-95
5-13-95
LABO1

1800 seconds
1801 seconds . :.... i

*

*
*

B( ;; [
BanmH

k********************t**i***t********t***********************************

_omments. e
Nuclide Activity 28 Error
(pCi/gram)

U-238 1.12 1.35 -
TH-234 9.61E-01 4.06E-01
U-234 Not Detected @  -=-=vc-a-.
RA-226 1.37 6.97E-01
PB-214 5.87E-01 1.29E-01
BI-214 4,.70E-01 9.82E-02
PB-210 Not Detected-f" ---------
TH-232 5.36B-01 1.94E-01
RA-228 3.80E-01. 5.56E-01
AC-228 5.17E-01 1.43E-01
TH-228 4.1BE-01 3.08E-01
RA-224 2.68E-01 2.87E-01
PR-212 6.23E-01 1.27E-01
BI-212 5.74E-01 3.50E-01
TL-208 5.81E-01 .1.34E-01
U-235 Not Detected = -----...
TH-231 Not Detected @ -------..
PA-231 Not Detected @ @~ --c-c-a-.
AC-227 Not Detected @ @ «-c-caa-..
TH-227 Not Detected = ----vca.-.
RA-223 Not Detected @ -------.
RN-219 Not Detected @  -----...
PB-211 Not Detected @ --c-n--.
TL-207 Not Detected @ @ ------..
AM-241 Not Detected = = --o-o-__._
PU-239 Not Detected @ = --.---..
NP-237 Not Detected @ --cc-e---.
PA-23) Not Detected @ ---cec-aa.
o~ TH-229 Not Detected ™ = c;ceaa--.

- aem = w -

2.42E-01
1.87E-01
1.44E-01
7.71E-01
4.61E-01
5.89E-02
5.06E-01
1.23E-01

3.39E-01
6.16E-01
2.36
2.63
4.99E-01
B.46
7.30E-01
1.04

1.86E+01 .

2.32E-01
3.56E+02
2.44E-01
8.62E-02
3.35E-01



t,
-, : Nl e

; [3ummary Report] - Sample ID--50076701

Nuclide Actlvity 28 Error MDA
(pCi/gram) -~ < cesiae

*. ~AG-110m. 'Not Detected - cewees-= °  "1,07B-01

-..AR-41.-° -Not Detected ' . rimimtmem—a i - 1.00E+26

, . BA-133 ‘Not Detected = = ---=--- ~- - 9.37E-02
uno.BA-140 th,Detected'..3#¢annﬂi;ﬂ9535;3¢ 4.50
custoCD-109u-~: = Not Detected:: ~° = LR 9.21E-01
Lap 5 CDs115;%: Not Detected. . - -- 2.24E+07

CE-139 Not Detected’ -l 6.10E-02

am,, CE-141-':: Not Detected - .- 2.88E-01
T CB=144 ‘Not Detected 3.74E-01
- CO-56 . Not Detected 8.66E-02
.-, . C0-87 . . Not Detected 4.71E-02
.:~- CO-58 - - -Not Detected 8.39E-02
~, ... CO-60C Not Detected §.4BE-02
1. CR-51 - Not Detected 1.63
sl €8-134 Not Detected . 7.68E-02
... o C8-137 : 4. 30E-01--~- 4.45E-02
" CU-64 Not Detected 1.00E+26
Tors. BU-152 Not. Detected 3.58E-01
‘«xv, BEU-154 - - Not Detected :. = - 2.50E-01
EU-155 Not Detected . 1.71E-01
FE-59 Not Detected R 2.64E-01
GD-153 Not Detected ) - 1.66E-01
¢ . JHG-203 . Not Detected  ---. - .. 1.16E-01 -
. I-131 Not Detected - ' ' Z-=% SR 9.27 :
,  IN-115m Not Detected . 1.00E+26
IR-192 Not Detected 7.28E-02
K=-40:- ‘1.48E+01 3.18E-01
La-140 Not Detected 6.87E+09
MN-54: " Not Detected 5.63E-02
MN-S%6 " Not Detected 1.00B+26
MO-99 Not Detected 2.20E+06
NA-22 Not Detected .6.49E-02
NA-24 Not Detected 1.00B+26
NB-95 Not Detected 3.43E+04
ND-147 Not Detected 1.45E+01
NI-57 Not Detected .2.36E+11
BE-7 Not Detected 8.43E-01
RU-103 Not Detected 1.26E-01
RU-106 Not Detected 4.69E-01 .
SB-122 Not Detected 4.71E+05S
SB-124 Not Detected ' 1.05E-01
SB-125 Not Detected Smmmem = 1.38E-01
SC-46. Not Detected e -—— 1.21E-01
SR-85" " Not Detected - 1.01E-01
TA-182 Not Detected ——m———— .3.00E-01
.TA-183 Not Detected - - 9.07E+02
TE-132 Not Detected m———ma—- 2.15E+04
TL-201 Not Detected B 1.81E+05
~V-48 Not Detected @ = «c-n---- 6.94E-01
XE-133 Not Detected @ ---+--+- 4 .94E+07
Y-88 Not Detected @ «--e-ee- 5.17E-02
ZN-65 Not Detected  -------- 1.71E-01

ZR-95 Not Detected @ --=-v---- 1.65E-01

2.3.235 pc/-,\.-. X m fams = B 107 pa <3 amo = ne,
Qg X0
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* ) 9-14-95 10:10:24 AM *

L 222222 22222222222222 2232222322 2222 2 A Y30 SRS 22X A 2 AR A A h b dl &ALl S

. | ?/1 57 .
+ Analyzed by: ﬂ{ Reviewed by: / *
122232222222 X 2 L2 2 2 3 ************************ *********************

Customer : C.BYRD/D.MCLADGHLIN (7585/SMO)
Customer Sample ID : 026140-01

Lab Sample ID : 50076705

Sample Descrlptlon : M@RINELLI SOIL SAMPLE

Sample: Type :.Solid . .-

Sample Gecmetry .. : 1SMAR - = --se-...
Sample'Quantity 924.000 gram e e

Sample Date/Time + 7-13-895 1:50:00 PM

Acquire Start Date : 9-12-95 8: 25*10 PM
Detector Name LABOL

~Elapsed Live Time

: 1800 seconds
‘Blapsed Real Time :

1801 seconds

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

U-238 5.00 2.14 3.03
TH-234 5.64 1.75 6&6.77E-01
U-234 Not Detected @  ---=-an. 7.91E-01
RA-226 2.58 ‘ 6.78E-01 7.54E-01
PB-214 5.92E-01 1.18E-01 9.56E-02
BI-214 5.09E-01 1.02E-01 8.52E-02
PB-210  Not Detected -------- 1.02
TH-232 S 62E- 01 A1.90E-01 2.29E-01
RA-228 5.70E-01 2.08E-01 1.74E-01
AC-228 ' £.66E-01 1.61E-01 1.45E-01
TH-228 Not Detected: --cecem--- 1.48
RA-224 6.35E-01 3.48E-01 -6.13E-01
PB-212 6.49E-01 1.31E-01 S5.99E-02
BI-212 7.42E-01 3.43E-01 4.56E-01
TL-208 5.89E-01 1.32E-01 1.19E-01 -
U-235 Not Detected ™  --cceca-- 3.62E-01
TH-231 Not Detected = =  <«c-c---- 7.33E-01
PA-231 Not Detected ™ @ -eecea-- 2.22
AC-227 Not Detected ™ @ @ --vccean. 2.74
TH-227 Not Detected ™ @ -~---c---- 5.08E-01
RA-223 Not Detected @  -------. 9.58
RN-219 Not Detected = -cceo----- 7.63E-01
bB-211 Not Detected @ @ ce-c---. 1.03
TL-207 . Not Detected @ «c-cco--. 2.02E+01
AM-241 Not Detected ™ @ ~------- 2.97E-01
PU-239 Not Detected ™  =scec-a.- 3.82E+02
‘NP-237 Not Detected  -ce-emc.. 2.79E-01
PA-233 Not Detected @ =  a+-cee-o-. 9.17E-02
TH-229 Not Detected @ --w---.. 3.88E-01




[Summary Report] - Sample ID: 50076705“§'

Nuclide

Activity
(pCi/gram)

- W W W oy o W

Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not

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

33.% pafr~¥F 4

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
8.94E-02

Detected
..Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.50E+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 Brror

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

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

BRI I AR

--------
--------
————————
--------
--------
---------
--------
--------
........
--------
--------
--------
........
--------
........
--------
........
--------
--------
--------

“

\.l
-%ch

6.94E-02
1.00E+26
9.07E-02
4.74
1.05
1.77E+Q07
6.37E-02
3.01E-01
3.91E-01
8.97E-02
4.96E-02
8.27E-02
5.31E-02.
1.62
7.66E-02

4.96E-02

1.00E+26
3.52E-01
2.62E-01
1.94E-01
2.56E-01
2.16E-01
1.14E-01
8.20

1.00E+26
7.64E-02
4.11E-01
4 .57E+09
5.64E-02
1.00E+26
1-91E+06
€.12E-02
1.00E+26"
3.01E+04
1,.45E+01

.1.85E+11

8.40E-01
1.24E-01
4,.54E-01
3.97E+05
9.94E-02
1.31E-01
1.28E-021
1.06E-01
3.30E-Q2
1.05E+03
1.86E+04
1.80E+05
6.64E-01.
4.52E+07
5.84E-02
1.78E-01
1.69E-01
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* Sandia National Laboratories . *
* Radiation Protection Sample Diagnostics Program [881 Laborztorvi *
* 8-13-97 4:01:22 PM i
23S EE TR RIS A SRS E LRSS 2R RS RSN ER RS L LS AL SRS AL LSS ARRERRARERESES,
* i *
* Analyzed by: fZéf 77 Reviewed by: jﬂuﬂﬁY *
i AR SRR L E SRS R RS RS tE A A E A A AR R RS AR R EEREEEREEESEEEESSE S * ThkrkrEATTTXTLTYYTT
Customer : B.GALLOWAY/MAC (6682/SMO)

Customer Sample ID : 032483-002

Lap Sample ID : 70141601

Sample Description : MARINELLI SOLID SAMPLE

Sample Quantity : 757.0C0 gram

Sample Date/Time : 8-12-¢7 8:53:00 aM

Acguire Start Date/Time : 8-13-57 2:18:37 PM

Detectcr Name : LABQ2

Elzpsec Live/Resal Time : 6000 / 6003 seconds

Commencs:

KETFEEXEX AT T r ek drrrrrrrrbrrrhrhrrrrdtrrrrrtrrrhrrrrddrrrrrrrerrrrrrrrrxer

Nuclide Activity 2-sigma MDA
Name (oCi/gram) Error (pCi/gram)
U-238 4 . 15E+0Q0 2.732+00 2.73E+00
TH-234 6.43E+00 2.97E+00 7.30E-01
RA-226 Not Detected @ ----=---- 5.47E-01
PE-214 5.3%E-01 1.10E-01 6.40E-02
BI-214 S.00E-01 5.38E-01 4 75E-02
TE-232 5.25E-01 2.68E-01 1.45E-01
RA-228 5.82E-01 1.612-01 1.33E-01
AC-228 5.88E-01 3.1%E-01 8.13E-02
TH-228 5.85E-01 2.145-01 4 ,52E-01
RaA-224 6.S0E-01 2.37=2-01 S.95E-Q2
pPE-212 5.67E-01 1.11E-02 3.72E-02
BI-212 6..3E-01 5.08Z-01 3.17E-01
TL-208 5.07E-01 1.122-01 5.90E-02
U-235 1.58E-01 1.892-01 1.68E-01
T=H-231 Not Detected @ --------- 1.37E+01
p2-2131 Not Detected --------- 1.41E+00
T=-227 Not Detacted @ --=---=--- 31.09E-01
RA-223 Not Detected - --------- 2.30E-01  — 7;;5
RN-215 z—goo o W 3.63E-01/U“'(j'/z::/
PE-211 Not Detected @ --------- 8.23E-01 d’/f/
TL-207 Not Detscted @ ----=--=--- 1.28E+01
AM-221 Not Detscted ™ --------- 4 86E-Q1
BU-239 Not Detected @ --------- 4 48E+02
NP-237 Not Detacted  --------- 3.08E-01
Pa-2233 Not Detscted --------. 5E.57E-Q2
T=-229 Not Detected @ --------- 2.83E-01




(Surmary Report] - Sample ID: 70141601
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected  -~==-=----- 3.686E-02
AGZ-110m Not Detected @ -~------- 3.07E-02
BA-133 Not Detected @ --------- S.9%E-02
BE-7 Not Detected @ -=------- 2.50E-01
CDh-109 S DS e 1.04E+00
CD-115 Not Detected  ~---=--~-- 8.57E-02
CE-139% Notr Detected @ --=~------ 3.01E-02
CE-141 Not Detected @ --------- 5.50E-02
CE-144 Not Detected @ --------- 2.46E-01
C0-58 Not Detected = --~------- 31,43E-02
C0-587 Not Detected @ --------- 3.07E-02
C0O-58 Not Detected @ -=--=------ 3,.14E-0Q2
C0-60 Not Detected ------==-=- 3.24E-02
Ck-51 Not Detected @ --------- 2.278-01
C&-132 Not Detected @ ----=-=---- 4 . 52E-02
Ce-137 1.82E-02 1.25E-02 1.82E-02
EU-152 Not Detected @ --------- 9.24E-02
EU-154 Not Detected @ =--=------- 1.70E-0QL
EU-185 Not Detected  -=------- 1.54E-01
FE-S9 Not Detected @ --------- 7.00E-02
GD-153 Not Detected  -++------ 1.25E-01
HG-203 Not Detet¢ted  --------- 3.01E-02
I-131 Not Detected @ --------- 3.09E-02
Ik-192 Not Detected @ -~--=----- 2.581E-02
K-40 1.5%E+01 2.35E+00 2.16E-01
MN-S52 Not Detected @ --------- 3.00E-02
MN-54 Not Detected @ --------- 3.27E-02
MO-%89 Not Detected @ --------- 3.26E-01
Na-22 Not Detected - --------- 3.94E-02
Na-2¢ Not Detected @ --------- 1.24E-01
N5-85 Not Detected @ -~-------- ~.80E-01
ND-147 Not Detected = --------- 2.08E-01
NI-37 s Ty e 4
P2-210 Not Detected -==«----- 3.51E+01
RU-103 Not Detected  -=-------- 2.79E-02
REU-106 Not Detected @ --------- 2.8B2E-01
Sg-122 Not Detected @ -=------- 5.13E-02
S5-124 Not Detected @ --------- 2.94E-0Q2
§=-125 Not Detected @ --------- 7.5BE-02
SN-113 Not Detected @ --------- 3.83E-Q2
SE-85 Not Detected  --------- 3.35E-02
TR-182 Not Detected = -=-------- 1.34E-01
TA-183 Not Detacted @ ~-=-=---=--- 2 .90E-01
TC-99m Not Detected @ --------- g§.78E-01
TL-201 Not Detected @ ------=--- 2.51k-01
XE-133 Not Detected @ --------- 2.23E-01
v-88 Not Detected @ --------- 2.43%-02
ZN-65 Not Detected - --a------ ¢ _0CE-02
Zx-5S Not Detected - --------- S.12E-02

Wadde T4 Q&/r/s;

.SSE-02 T b Gt 2% y/;7
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* Sandia National Laboratories *
* Radiation Protecticn Sample Diagnostics Program [881 Labcratlry! *
* 8-13-97 5:46:12 PM *

L2 22 AL AR LR A ARl ARERll st el sd il iRl 22 A0 Attt it Rl hll ]

& /3'/57 Reviewed by: i1l *

!
* Analyzed by: j
(A S A AR SRS R EE RS AL EE XL SRR R R R & PR EFE L AR AL LR RS E R KT

Ttk hbrririrx
Customer B.GALLOWAY/MAC (6682/SMO)
Customer Sample ID 032484-002

70142602

Leb Sample ID

Sample Description

: MARINELLI SOLID SAMPLE
Sample Quantity :

582.000 gram

Sample Date/Time 8§-12-87 $:00:00 AM
Acguire Start Date/Time 8-13-97 4:03:30 PM
Detector Name LABQ2

zlapsed Live/Real Time 60C0 / 6002 seconds

Comments:
(AR E XS EL LSRN L RS E R LS R L LS R4 LS R LA AR AR ALl d XA LA SFE LR R A AR LS AR R A EEEEEEEE S E XS KRS

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {pCi/gram)
U-238 Not Detected @ ----c--w- 3.49E+00
TH-234 §.78E-01 S.25E-01 7.44E-01
RA-226 1.07E+00 5.46E-01 5.15E-01
PB-214 S.33E-01 3.85E-01 7.73E-02
BI-214 4.66E-01 1.76E-02 S.37E-02 )
ThR-232 7.09E-01 3.51E-01 1.352E-01
RA-228 6.78E-01 3.27E-02 1.84E-01
AC-228 £.38E-01 1.96E-01 8.23E-02
TE-228 8.07E-01 2.90E-01 5.12E-01
RA-224 5.762-01 2.10E-01 8.82E-02
PR-212 €.15E-C1 T.78E-02 4.37E-02
3I-212 €.43E- . 2.2z22-01 3,i85-01
TL-208 §.5¢E-01 1.26E-01 7.27E-02
-23¢5 Not Detected  -----=--- 2.57E-01
TE-231 Not Detected @ ---=----- L.23E+01
Dr-231 Not Detsctsd  ---+«----- 1.51E+0Q0
TH-227 Not Detected  --------- 3.60E-01
RA-223 Not Detected @ -----=---- 2.25E-01
EN-219 Not Detected @ --------- 3.97E-01
25-211 Not Decscted @ --------- 8.80E-01
TL-207 Not Detscted - -------=-- 1.47E+01
AM-241 Not Detected @ -~-------- 5.0CE-Q1
2U-239 Not Detegcted = --------- 4.68E+02
NP-237 S e 3.22E-012
2A-233 Not Detegted  -~--=------ £.38E-02
TE-22¢% Not Detscted --------- 2.68E-Q1




(Summary Report] - Sample ID: : 70141602
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {(pCi/gram)
AG-108m Not Detected  --------- 4 . 2%E-Q2
AG-110m Not Detected @ ---=--=---- 3.61E-02
BA-133 Not Detected @ --------- £€.81E-02
BE-7 2.90E-01 1.48E-01 1.56E-01
CD-108% Not Detected @ --------- 1.08E+00
CD-115 Not Detected @ --------- 1.08E-01
CE-139 Not Detected @ --------- 1.10E-02
CE-141 Not Detected  --------- S.60E-02
CE-144 Not Detected @ -----=---- 2.57E-01
CO-56 Not Detected  ~«-=«-s--- 1.28E-01
CO-57 Not Detected = --------- 3.23E-02
CO-58 Not Detected  --------- 3.42E-02
C0-60 Not Detected  ---w--cw-- 3.65E-02
CR-51 Not Detected @ --------- 2.63E-01
CS5-134 Not Detected @ --------- 5.00E-02
CS-137 2.56E-02 1.95E-02 2.38E-02
EU-152 Not Detected @ --------- ¢.71E-02
EU-154 Not Detected @ --------- 1.86E-01
EU-155 Not Detected @ --=-------. 1.56E-01
FE-59 Not Detected @ =--------- 7.87E-02
GD-153 Not Detected @ -----=---- 1.12E-01
HG-203 Not Detected  --------- 3.34E-02
I-131 Not Detected  --ww=--a-- 3.582E-02
IR-192 Not Detected @ --------- 3.07E-02
K-29 1.61E+01 2.46E+00 2.87E-01
MN-52 Not Detected  --------- 4 ,07E-02
MN-54 Not Detected @ --------- 3.77E-02
MO-99 Not Detected @ --------- 3.60E-01
NA-22 Not Detected @ =-----=-=-w- 4 ,55E-02
NaA-24 Not Detected @ --------- 1.54E-01
NB-95 Not Detected @ --------- 2.12E-01
ND-147 Neot Detected @ --------- 2.355-C1
NI-S7 Not Detected @ --------- §.44E-02
PB-210 Neot Detectsd @ --------- 3.74E=Q1
RU-103 Not Detected @ --------- 3.24E-02
RU-10¢ Not Detected @ ---=------ 3i.072-01
SB-122 Not Detected @ --------- 6.23E-02
SB-124 Not Detected @ --------- :.42E-02
SB-125 Not Detected @ --------- E.762-02
SN-113 Not Detected @ --------- 4 _ 13E-02
SRK-85 Not Detected  --+------ 3.98E-G2
TA-182 Not Detectzd W --------- 1.58E-01
TA-183 Not Detected @ --«------- S.11E-01
TC-99m Not Detected @ --------- 1.11E+00
TL-201 Not Detected @ --=------- 2.64E-01
XE-133 Not Detected = --------- 2.23E-01
Y-88 Not Detesctsed @ --------- 2.92E-02
ZN-65 Not Dete=cted  ~----=---- 1.072-01
ZR-85 Not Detected @ --------- 5.40E-02




(T2 ETEATERE LRSS RS LR S48 2SR TR LSS AR 2RSSR L2422 RS2 R ARt l sl ),

* Sandia National Laboratories . *
* Radiation Protection Sample Diagnostics Program ({881 Labcratory] *
* 8-13-97 7:31:02 PM *

222 TA LSRRI SLEIL LTS SR AS A AR SR IR R AR R SRR R R R A R R AR R R R R LA ARl R Rk

b 4 ) *
* Analyzed by: ¥ [¥/9'7 Reviewed by: %:-5[18 h)( *
TRk r LI hkdhkh T r btk dd bbb T FrArr ek rrrrrrrrey

: B.GALLOWAY/MAC (6682/SMO)

*hh kKR FE XL L LT H K
032485-002

customer
70141603

Customer Sample 1D

Lab Sample ID

Sample Description
Sample Quantity

Sample Date/Time
Acguire Start Date/Time
Detactor Name

zlapsed Live/Real Time

MARINELLI SOLID SAMPLE
702.00C gram
§-12-¢7 $:09:00 AM
8-13-57 5:48:16 PM
LABO2
6000 / 6003 seconds

Comments:
P E X R R A R T X R A2 A R R il A E R al il R R R R FELEEFLEELE L EALELE R RS R R &R £ 2 &4

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {(pCi/gram)
U-238 2.30E+00 1.56E+00 2.18E+00
TH-234 1.98E+00 7.90E-02 6.92E-01
RA-226 1.95E+00 8.07E-01 5.72E-01
PB-214 5.38E-01 1.51E-01 6.80E-02
3I-214 4 _56E-01 1.03E-01 4.93E-02 _
TH-232 6.25E-01 3.1SE-0Q1 1.38E-01
RA-228 6.EB3E-01 2.61E-01 1.38E-01
AC-228 5.22E-01 2.01LE-02 8.06E-02
TH-228 8.00E-01 2.4%E-01 4. 49E-01
RA-224 £.58E-01 2.15E-03 7.74E-02
PB-212 £.08E-01 2.54E-01 3.9%E-02
BTr-212 7.27=-02 S.2C0=-C 2.812-01
TL-208 S.69E-01 1.27E-0: 6.17E-02
U-23E Not Detescted @ --------- 2.37E-Q1
TE-231 Not Detscted @ --------- 1.26E+01
2A-231 Not Detected @ -w------- 1.42E+00
TE-227 Not Detected @ --+------ 3.26E-01
RA-223 Not Detected @ -----+--- 2.08E-01
EN-219 Not Detected @ --------- 3.49E-01
PR-211 Not Detected  --------- 7.88E-01
TL-207 Not Detected  --------- 1.35E+01
AM-241 Not Detscted @ --------- 4,68E-01
3U-23% Not Detscted --------- 4 .25E+02
NP-237 Not Detzcted ------c--- 3.78E-01
DA-233 Not Detected --«-=----- 5.58E-02
TE-22¢ Not Detscted @ --------- 2.48E-01




[Surmary Reportl - Sample ID: 70141603

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected =~=-=-=---- 3.7%E-02
AG-110m Neot Detected @ --------- 3.33E-02
3A-133 Not Detscted @ -~-==--=--- 6.18E-02
BE-7 Not Detected @ =--=-=-=--- 2.57E-01
CDh-109 sy o A meg e $.67E-01 A
CD-115 Not Detected @ --------- 5.41E-02
CE-139 Not Detzcted @ --------- 2.88E-02
CE-141 Not Detected ™ --------- 5.22E-02
CE-144 Not Detected = ~=--=------ 2.31E-01
C0-5¢6 Not Detected @ --------- 3.45E-02
Co-57 Not Detected @ -=wv==---- 2.83E-02
CO-58 Not Detected  ~-=----=--- 3.02E-02
CC-¢60 Not Detscted @ -~~-------- 3.56E-02
CR-51 Not Detected  --------- 2.27E-01
CS-134 Not Detscted --------- 4 .55E-02
CS-137 3.55E-02 2.%5E-02 2.15E-02
zU-152 Not Detected @ --------- B.82E-02
=EU-154 Not Detected @ --------- 1.74E-01
EU-158% Not Detected @ -==s------ 1.52E-01
FE-59 Not Detected @ --------- 7.08E-02
GD-183 Not Detscted ™ --------- 1.08E-01
HG-203 Not Detected @ --------- 3.13E-02
r-131 Not Detected @ --------- 3.10E-02
IR-192 Not Detected @ -~-------- 2.61E-02
X-a0 1.5%E+01 2.40E+00 2.54E-01
MN-S2 Not Detescted @ --------- 3.E1E-G2
MN-52 Not Detected  --------- 3.326E-02
MO-9% Not Detscted @ ---=-w=-«- 3.27E-01
Na-22 Not Detected -=-=------- 4,.21E-02
Na-22 Not Detected @ --------- 1.36E-01
NE-95 Not Detscted @ --------- 1.54E-01
ND-147 Neot Detscted  --=------- 2.17E-01
NI-S7 Sezo=_coo s—£Es—55 4. 8%E- oz,v/#ﬂ/ﬂd
PBR-210 Not Detacted = =--=------ 3.£4E+01
RU-103 Not Detected @ --------- 2.80E-02
RU-106 Not Detscted @ --=------- 2.84E-01
SB-122 Not Detscted ™ --------- 5.58E-02
SB-122 Not Detected @ --------- 2.€9E-02
SE-125 Neot Detscted  --------- 7.86E-02
SN-113 Not Detscced  --------- 3.67e-02
SR-85 Not Detected @ --------- 3.55E-02
TA-182 Not Detected — --------- 1.412-01
TA-183 Not Detscted @ --------- 4.57E-01
TC-99m Not Detected  ----w=--- 1.22E+00
TL-201 Not Detectad @ --------- 2.45E-01
XE-133 Not Detscted  --------- 2.20E-01
v-88 Not Detscted  «--w-w--- 2.21E-02
ZN-65 Not Detscged  -=-------- 8 .30E-02
ZR-95 Not Detacred --=------. 5.4g82-02

prdd Lo,

4 /;’/'f/b
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Procram [881 Laboratcry] *
* 8-13-97 9:15:59 PM *

T TR LR T LT R AT T A AT A e d b d b rr T rrrrrrrrrrery

* Analyzed by: X//zf/g") Reviewed by: e%ﬂlgm *

'S4 2R X XA AR SR LA RS L] kTt rrxrrerrrrrrrrxrrrfrertdrrerrertrrhrrrer
Customer . B.GALLOWAY/MAC (6682/5M0)

Customer Sample ID 032486-002

Lap Sample ID 70141604

Sample Description MARINELLI SOLID SAMPLE

Sample Quantity 646.000 gram

Sample Date/Time B-12-97 ©:15:00 AM
Acquire Start Date/Time 8-13-97 7:33:1¢4 BM
Detector Name LABQ2

Zlapsed Live/Real Time 6000 / 6002 seccnds

Comments:
PP PP E TR S EE EEEEREETETE L EELELE A ELFEEEE L EE L R EEE EFEEFEEEEELEFEEFELEELEEELEEEE LR LR LR ]

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {(pCi/gram)
U-238 6.0SE+0Q0 3.48E+00Q 3.17E+00
TE-234 §.83E+00 1.37E+00 7.30E-01
RA-226 1.23E+00 6.85E-01 5.01E-01
PB-214 4.72E-01 1.10E-01 6§.21E-02
BI-214 4 5SE-01 7.42E-02 4, .82E-02 .
T=-232 5.18E-01 3.38E-01 1.388-01
RA-228 6.50E-01 2.66E-01 1.41E-03
AC-228 5.9%E-01 2.63E-01 7.48E-02
TE-228 §.058-01 2.80E-021 4.48%5-01
RA-224 6.37E-01 2.23E-01 8.132-02
583-212 S.61E-01 1.84E-01 2.847-02
=1-212 4, 74E-01 2.85z-01 2.86=Z-01
TL-208 ¢ .B80E-01 1.252-02 £€.622-02
U-235 £€.60E-02 7.7%2-02 1.445-01
TE-231 Not Detectegd @ --------- 1.41=z+01
DA-231 Not Detectsd @ --------. 1.43E+00
TH-227 Not Detected @ -----=---- 1.2E8z-01
Ra-223 Not Detectcsd  --------- 2.382-01
aN-21¢ Not Detected W -----+--- 3.8EBE-01
PR-211 Not Detecte2d -------=-u §.78E-01
TL-207 Not Detected  --------- 1.382+01
AM-241 Not Detected @ --------- £.14=-01
2U-239 Not Detected @ --------. 4. 472+02
NB-237 Not Detected @ ---«--=--- 2.57%-01
PRA-233 Nct Detected mmmeea--- 5.835-02
TE-22% Not Detegted  --------. 2.71=-01




[Summary Report]

- Sample ID: : 701416024

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram}
AG-108m Not Detected @ ----=----. 3.95E-02
AG-110m Not Detected @ ---------. 3.29E-02
BA-133 Not Detected @ -----=--. 6.05E-02
BE-7 Not Detecced --------- 2.66E-Q1
CDh-1098 o r—waoa e 1.01E+00 A/
Ch-115 Not Decected --------- 9.76E-02
CE-139 Not Detected @ ---=------ 2.99E-02
CE-141 Not Detected @ -=---=---=-- 5.52E-02
CE-144 Not Detected @ ---=-=-~---- 2.43E-01
C0-56 Not Detected  --------- 1.15E-01
CQ-57 Not Detected @ ---~------ 3.24E-02
CO-58 Not Detected @ --------- 3.25E-02
Co-60 Not Detected -=-------- 3.37E-02
CR-51 ‘Not Detected @ --------- 2.41E-01
CS-132 Not Detected @ ---=------ 4 .49E-02
CS-137 1.61E-02 1.64E-02 2.22E-02
EU-182 Not Detected @ --------- 9,73E-02
EU-154 Not Detected @ -~-------- 1.83E-01
EU-15% Not Detected --------- 1.58E-01
FE-59 Not Detected @ --------- 7.29E-02
GD-183 Not Detected @ --------- 1.18E-01
HG-203 Not Detected  --------- 3.13E-02
I-131 Not Detected @ ---------. 3.33E-02
IR-192 Not Detected = ------+--- 2.82E-02
X-20 1.46E+01 2.37E+00 2.61lE-01
MN-52 Not Detected  ---------. 3.62E-02
MN-54 Not Detected --------- 3.44F-02
MO-99 Not Detected  ~«svc----- 3.29E-01
NA-22 Not Detected @ ---------. 4 .36E-02
NA-24 Not Detected @ --------- 1.46E-01
NB-95 Not Detected @ --------- 1.88E-01
ND-147 Noc Detectad @ --------- 2.17=-01
NI-57 Not Detected  -----w--. 8.87E-02
PB-210 Not Detected @ --------- 3.64E+01
RU-103 Not Detected  «--ve-w-- 2.52E-02
RU-106 Not Detected  --------- 2.82E-01
SB-122 Not Detected  --------. S.6%E-02
S=2-3124 Not Detected = --------- 31.04E-02
£5-125 Not Detected - ------+«-- B.23E-02
SN-113 Not Detected @ ---=-«--w- 3.76E-02
SR-85 Not Detected ™ --------- 3.75E-02
TA-182 Not Detected @ --------- 1.48E-01
Ta-183 Not Detected - --------- 5.31E-01
TC-29m Not Detected @ --------- 1.58E+Q0
TL-201 Not Detected  © --«=----- 2.70E-01
XT-133 Not Detected @ --------- 2.532-01
¥-88 Not Detected @ --------- 2.772-02
ZN-65 Not Detectad @ -~-------- S .79E-02
ZR-95 Not Detectsd @ =~----=--=---. 5.81-02

/J’/f/’b



***************t******************t*t************t**t*******tf**r***T*Tf*

* Sandia Natiormal Laboratcries . *
* Radiarion Protection Sample Diagnostics Program (881 Lakoratory] *
* §-13-97 11:01:00 BPM *
********************t*******************t**********************!t**r*r***
x *
* Analyzed by: ~ £/18/57 Reviewed by: o@ *
ke rd kb kikkh ******i*************** kT Thrrkdrtrrrdrerhrr

Customer : B.GALLOWAV/MAC (6682/SMO)
Customer Sample ID : 032488-002
Lab Sample ID : 7014160S

MARINELLI SQLID SAMPLE
687.00C gram

Sample Description
Sample Quanticty

Sample Date/Time 8-12-%7 9:32:00 AM
Acguire Start Date/Time §-13-¢7 9:18:10 BM
Detector Name LAROZ

Elapsed Live/Real Time €000 / 6003 seconds

Comments:
I E R ERE R SRR EREERSEE LA SR LS A SRS R AR AR AL AR SRR REY RS RS AR AL LA A SRRl AR08 d &0 &

Nuclide Activity 2-sicma MDA
Name (pCi/gram) Error (pCLi/gram)
U-238 2.24E+00 1.71E+00 2.27E+00
TE-234 2.02E+00 6.73E-01 6.58E-01
RA-226 Not Detected @ -~---=----- 5.6%9E-01
PB-214 7.62E-01 1.43E-0Q1 £.94E-02
BI-214 6.98E-01 1.36E-01 §.17E-02
TH-232 5.99E-01 3.43E-01 1.42E-01
Ra-228 6.45E-01 2.28FE-07 1.36E-01
AC-22&8 5.88E-01 1.24E-01 §.17E-02
TE-228 5.28E-01 2.14E-01 4 82E-01
RA-224 5.06E-02 2.1%E-02 7.€E3E-02
PR-212 6.2%9E-01 1.08=Z-22 3.86%-02
BI-212 7.05E-01 1.18E2+00 2.1¢8-01
TL-208 S.18E-01 1.1582-01 £.14E-02
U-235 Not Detected  --------- Z.50E-01
TH-231 Not Detected - --------- L.31=+01
PA-2231 Not Detected @ -~-------- 1.45E+00
TL-227 Not Detected --------- 3.33E-01
RA-223 Not Detgcted @ ---=---=+-- 2.24E-01
RN-219 Not Detected @ --------- 3.77E-01
BPB-211 Not Detected @ --------- €.46E-01
TL-207 Not Detected’  --=------ L.28E+01
AM-241 Not Detected ™ --------- 4.87E-01
PU-239 Not Detected @ «-------- 4 5BE+Q2
NP-237 Not Detected @ -~-------- 2.5ZE-01
PA-233 Not Detcected @ --------- £.842-02
TH-226 Ngr Detected  -~-------. Z2.53=2-021




{Summary Report] - Sample ID: : 70141605

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ ----=---- 3.88E-02
AG-110m Not Detected @ --------- 3.33E-02
BA-133 Not Detected  -=-------- 7.03E-02
BE-7 5.48E-02 6.22E-02 §.98E-02
Ch-109 Not Detected  «=--=----- g.585E-01
Ch-115 Not Detected ---=--=---- 1.01E-01
CE-139 Not Detected @ --------- 3.02E-02
CE-141 Not Detected  --------- 5.54E-02
CE-1l44a Not Detected  ----=----- 2.50E-01
C0-56 Not Detected -=-------- 3.6%9E-02
CO-57 Not Detected @ --------- 3.09E-02
C0-58§ Noz Detected  --------- 3.15E-02
CO-60 Not Detected @ ---------~ 3.67E-02
CR-51 ..Not Detected  -=-------- 2.43E-01
CS5-134 Not Detected @ ----=----- . 5.07E-02
£s-137 2.44E-02 1.7¢E-02 1.90E-02
=U-152 Not Detected = --=------- 9.29E-02
EU-154 Not Detected @ -==------- 1.79E-01
EU- 185 Not Detected @ --------- 1.45E-01
FE-5% Not Detected @ --------- 7.18E-02
GD-153 Not Detected - --------- 1.08E-01
HG-203 Not Detected = --------- 3.18E-02
I-131 Not Detected  --------- 3.30E-02
IR-1982 Not Detected @ ----=---- 2.76E-02
K-40 1.40E+01 2.18E+00 2.51E-01
MN-52 Not Detected @ --------- 3.56E-02
MN-54 Notr Detected @ --------- 3.51E-0Q2
MO-95 Not Detected --------- 3.47E-01
NA-22 Not Detected  --------- 4.06E-02
NR-24 Not Detected = --------- 1.66E-01
NEB-85 Not Detected @ ----=----- 2.04E-01
ND-147 Not Detscted @ --------- 2.258E-0Q1
NI-S7 Not Detected @ ---+----- 4,76E-02
PB-210 Not Det=scted @ -==-=----- 3.57E+01
RU-103 Not Detected @ ---=-~---- 2.91E-02
RU-106 Not Detected  -==-«=----- 2.88E-0Q1
SB-122 Not Detected @ ---=------ 5.71E-02
SB-124 Not Detected  -~-=------- 3.14E-02
SB-12% Not Detected @ --------- 8.01E-0C2
SN-1313 Not Detected @ --------- 3.71E-02
SR-85 Not Detected @ --------- 3.70E-02
TA-182 Not Detected  --------- 1.54E-01
TA-183 Nct Detected - --------- 5.1QE-01
TC-99m Not Detected @ --------- 1.84E+00
TL-201 Net Detected --------- 2.82E-01
X=E-~133 Not Detected  --------- 2.36E-01
v-88 Not Detected @ ---------~ 2.63E-02
ZN-&5 Not Detected = --------- 1.04E-01
ZR-¢5§ Not Detected @ ---=------ S.72E-02
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* Sandia Naticnal Laboratories . *
* Radiation Protection Sample Dizgnostics Program [881 Lakboratcryvi *
* €-14-97 12:45:57 AM *
(222 EX SRS L RS AL LEL LSS AR R R R R AR S SRR RS R RR AR R Rt a R R R R R Rt b il
* x
* Analyzed by: f/;d’ 52 Reviewed by: %' *
*hHEFTAX R ET AT r ¥ Tk Tkt kAt ******************** LA ***********r*tff*
Customer B.GALLOWAY/MAC (6682/SMO)

032485-00z
70141606

Customer Sample
Lab Sample ID

Sample Description MARINELLI SOLID SAMPLE

Sample Quantity €42.000 gram

Sample Date/Time g8-12-¢7 $:40:00 AM
Acguire Start Date/Time §-13-%7 11:03:15 PM
Detactor Name LAROZ2

Elapsed Live/Real Time 5000 / 6002 seconds

Comments:
tE X R R L R E XL LSS S L LR EL LIS SR RS SR S A AR AR ARl Rl TEE S S LR LA A S L E RS B A ST E L TR L X TR TR

Nuclide Activity 2-sicma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 6.66E+00 3.28E+00 2.5%4E+00
TE-234 6.04E+00 1.36E+00 7.14E-01
RA-226 2.67E+00 7.98E-01 5.91E-01
PB-214 5.20E-01 2.97E-01 7.18E-02
BI-214 4 85E-01 1.2458-01 5.14E-02 N
TH-232 5.36E-01 2.77E-01 1.52E-01
RA-228 €.64E-01 2.082-02 1.47E-01
AC 228 6.41E-01 4 Z3E-Q1 §.04E-02
TH-228 Not Detscted - --«------ 8.13E-012
Rp-224 6.41E-01 2.385-01 7.66E-02
BB-212 6.0e=-01 2.33=-01 4 ,31E-02
BZ-212 §.032-01 3.02=2-01 3.03E-01
TL-208 5.57E-01 1.3232E-01 6.82E-02
U-235 1.43E-01 2.0.E-Q1 2.59E-01
TE-231 Not Detecrsed @ -=------- 1.448+01
PA-231 Not Detected @ --------- 1.46E+00
T=-227 Nct Detscged @ -=-------- 3.42E-01
RA-223 Not Detsctsed  -=-------- 2.47E-01
RN-219 Not Detected @ --------- 3.83E-01
PE-211 Not Detscted @ --------- g8.76E-02
TL-207 Not Detectsd @ --------- 1.39E+01
AM-241] Not Detected @ ---«----- 5.21E-01
PU-23% Not Detected  --------- 4,58E+02
NE-237 Not Detected @ --------- 2.824E-01
Pn-233 Not Detectsd  --------- 5.77E-02
TE-22¢ Not Detscted --------- 2.83E-01




(Surmary Report] - Sample ID: 70141606
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------. 4 _(06E-02
AG-110m Not Detecteg --------- 3.37E- g%
SA-133 Not Detected @ --------- £.42E-
BE-7 Noc Detected - --------- 2.78E-01 . lzjﬂzgggf
CD-109 D e AT 1.00E+00 V¢ € /J’/fz'
CDh-115 Not Detected @ --------- 1.07-01
£-139 Not Detected @ --------- 3.09E-02
CE-141 Not Detected @ --------- 5.68E-02
CE-1l44 Not Detected @ --------- 2.572-01
CD-56 Not Detectted @ ----=----- 1.16E-01
C0-57 Not Detected  -----=--- 3.27E-02
CO-58 Not Detected @ --------- 31.48E-02
Co-80 Not Detected @ --------- 3.48E-02
CrR-51 Not Detected @ --------- 2.46E-01
C5-134 Not Detected @ ---=------ 4,59E-02
CS-137 Not Detected @ --------- 3.61E-02
EU-152 Not Detected  --------- 9.83E-02
EU-154 Not Detected  --------- 1.87E-01
EU-155 Not Detected @ --------- 1.58E-01
FE-59 Not Detected @ --------- 7.18E-02
GD-153 Not Detected  ------=--- 1.22E-01
EG-203 Not Detected @ ---=--u-- 3.33E-02
I-131 Not Detected @ --------- 3,24E-02
IrR-182 Not Detected @ --------- 2.83E-02 .
K-40 1.S6E+01 2.40E+Q0Q 2.32E-01
MN-52 Not Detected @ --------- 3.42E-02
MN-54 Not Detected @ --------- 3.41E-02
MO-99 Not Detected  --------- 3.69E-01
NA-22 Not Detected @ --------- 4,178-02
NA-24 Not Detected @ --------- 1.80E-01
N3-85 Not Detected @ --------- 2.12E-01
ND-147 Not Detec ed  --------- 2.27E-01 o/ o
NI-57 —=—52 T 5 35E-02 M Aetd .F’/r!%')
PE-210 Not Detected --------- 3.80E+01
=U-103 Not Detected @ --------- 2.14E-02
RU-106 Not Detectad @ --------- 3.00E-01
gB-.22 Not Detected @ --------- &.02E-02
sS3-124 Not Detected  --------- 3,.24E-02
SB-1253 Not Detected  --------- §.46E-02
SN-113 Not Detected  --------- 3.73E-02
SR-85 Not Detected  --------- 3.92E-02
TA-182 Not Detected @ --------- 1.468E-01
TA-183 Not Detected @ -----==--- 5.57E-01
TC-99m Not Detected @ -------.-. 2.2S8E+00
TL-201 Not Detecteu --------- 2.8%E-01
£-133 S EE—5E EEIE—SE 1.23E-0L V7 ﬂ%/f/ﬁ
v-88 Not Detected @ --------- 2.71E8-02
ZN-€5 Not Detected @ --------- g.88E-02
IR-95 Not Detected @ --------- 5.85E-02




L 22 222 Y Y EIIA222 222 222 22 YRR X222 R A A LSRRl bt i it i

* Sandia National Laboratcries *
* Radiation Protection Sample Diagnostics Program (681 Lazboratczy] -
* 8-13-97 3:29:25 PM *

R AT A A A R T T R T R T T P T T R A A kP T X P T T XA TN T AT X F T T LR T I YA AR CTYY

* -
* Analyzed by: ’f./[ J/j? Reviewed Dby: ﬁ’ﬁ[{ﬁ/‘ﬁb b
kXTI AT Xdd * k* * %% bt h ke ke rererr ey FETIEEEX R A S L & 5 8 5 R AR R

Customer BE.GALLOWAY/MAC (6682/8MO)
Custcomer Sample ID : 0324%0-002

Lab Sample ID : 70141607

Sample Description : MARINELLI SOLID SAMPLE
Sample Quantity : 706.000 gram

Sample Date/Time : g§-12-¢7 9:4%:00 AM
Acquire Start Date/Time : 8-13-57 11:00:52 AM
Detector Name : LABQ2

Zlapsed Live/Rezl Time : 600C / 6003 seconds
Comments:

IR AR AR L EL R ARERSA LSS AL LRt il s iRl lli il lil sl iR R s R Rlat Rl d R b AR

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 2,67E+00 3.30E+00 3.23E+00
TH-234 6.37E+00 1.66E+00 7.36E-01
RA-226 2.51E+00 6.23E-01 5.57E-01
EB-214 7.4%E-01 1.45E-01 6.61E-02
BI-214 7.10E-01 1.36E-01 4 ,54E-02 R
TH-232 5.30E-01 2.72E-01 1.S1E-01
RA-228 4 S5E-01 1.56E-01 1.20E-01
AC-228 4,.76E-01 1.265-01 £.032-02
THE-228 4_.5%E-01 2.00E-01 E.18E-01
RA-224 5.50E-01 2.03x-01 £.33E-02
bB-212 £.42E-01 1.05E-01 1.912-02
BI-212 S.88E-CL Z.s7=-01 3.0€E-C2
TL-208 4,26E-01 1.058=-01 6.25E-02
U-235 1.13E-01 1.845-01 2.50F-01
TH-231 Not Detected @ --------- 1,.40E+01
PR-231 Not Dete¢cted @ --------- 1.45E+00
TE-227 Not Detected @ --------- 3.12ZE-01
RA-223 Not Detected @ --------- 2.3Z2-M
RN-219 Not Detected  --------- 3.60E-01
bBB-211 Not Detected  --------- §.402-01
TL-207 Not Detected @ --«------ 1.29E+01
AM-241 Not Detscted @ -~-------- 5.19E-01
bPU-239 Not Detected @ --------- 4.525+02
NP-237 Not Detected @ ---------. 4 . 27E-01
PA-233 Not Detscted @ --------- S.68E-02
THE-228 Not Cetected --«<------ 2.80E-01




(Summary Report] - Sample ID: : 70141607

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Errox (pCi/gram)
AG-108m Not Detected @ =---==-=---- 3,76E-02
AG-110m Not Detected @ -----=---- 3.13E-02
BA-133 Not Detected  ~-=------- 6.87E-02
3E-7 Not Dercected  --------- 2.87E-01
Ch-108 e et - Tl 1.18E<00 /¥
CD-115 Not Detected @ -~-------- 8.4QE-02
CE-139 Net Detected ™ -+«------- 2.97E-02
CE-141 Not Detected --------- 5.48E-02
CE-144 Not Detected  ---=-=~--- 2.48E-01
Co-5¢ Not Detected  --------- 1.08E-01
C0-57 Not Detected  -----=---- 3.10E-0Q2
C0-58 Not Detected  =-=---=-=-- 3_.11E-02
Co-60 Not Detected  --------. 3,20E-02
CR-51 Not Detected  --------- 2.48E-01
C&-134 Nct Detected --------- S.16E-02
CS8-137 1.51E-02 1.122-02 1.82E-Q2
=U-152 Not Detected  --------- G.32E-02
gU0-154 Not Detected @ ~-------- 1.73E-01
EU-1%85 Not Detected @ ----=----- 1.55E-01
FE-59 Not Detected @ --------- 6.76E-02
GD-1583 Not Detected --------- 1.22E-01
HG-203 Not Detected @ --=--~---- 3.08E-02
I-131 Not Detected @ «-------- 3.08E-02
IR-182 Not Detected @ ~==~-=--=-- 2.77E-02
X-40 1.41E+01 2.15E+00 2.51E-01
MN-S52 Not Detected  ~-------- 3.28E-02
MN-54 Not Detected  --------- 3.48E-02
MO-99 Nct Detected @ --------- 3.14E-01
NA-22 Not Detected @ --=------ 3.82E-02
NA-24 Not Detected @ --=-=---- ¢ .56E-02
NB-95 Not Detected  --------- 1.76E-01
ND-147 Not Detected @ --=------ 2.04E-0Q1
NI-57 S Cir = O s 3.
PB-210 Neot Detected --------- 3.71E+01
xU-103 Net Detected ™  --------- 2.%4E-02
RU-108 Not Decected ™ ~-=------ Z2.85E-01
£3-122 Not Detected - --------- 4 . %1E-02
S=Z-124 Not Detected @ --------- 3.08E-02
SB-125 Not Detected @ --------- 7.92E-02
SN-21123 Not Detected ™ --------- 3.61E-02
ER-E5 Not Detected @ --=------- 1.68E-02
TRh-182 Not Detected  --------- 1.46E-01
TA-183 Not Detected @ --------- 5.14E-01
TC-99m Not Detected  ----=----- 5.37E-01
TL-201 Not Detected @ --------- 2.41E-01
XE-133 Not Detected  -=-------- 2.15E-01
Y-88 Not Detescted @ --=r----- 2.41E-02
ZN-65 Not Detected @ --------- 1.02E-01
ZR-98 Not Detected @ --------- 5.20E-02

2/ J’/ﬂ
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory! *
* §-14-97 2:30:48 AM h

A AT R kA T A T Tk A A T R A R A A A AT R T TR XL T T LT AT T AT AT T T T ETTTY

* *
* Analyzed by: a"// §/5 Reviewed by: %ﬂbﬁt‘ﬂ ¥
(222 R R R AR AL SRS AT TRk T LT T T A kXA T d e LT rrherrrrdrrrrrrrrery

Customer B.GALLOWAY/MAC (6682/SMO)
Customer Sample ID 032451-002
Leb Sample ID 70141608

Sample Description MARINELLI SOLID SAMPLE

Sample Quantity 750.000 gram

Sample Date/Time 8-12-97 8:54:00 AM
Acguire Start Date/Tims 8-14-97 12:48:04 AM
Betector Name LABQZ

Zlapsed Live/Real Time 6000 / 6002 seccnds

Ccrments:
IS AR XS R SR ARSI SRR AR RS S a2 AR RSS2 X2 RS XSS RS2SRRSR LS R

Nuclide Activity 2-sicma MDA
Name (pCi/gram) Error {(pCi/gram)
U-238 Not Detected @ --------- 3.17E+00
TE-234 1.27E+00 6.02E-01 6.17E-01
RA-226 1.43E+00 5.52E-01 4 . 84E-01
PR-214 4 67E-01 1.21E-01 €.18E-02
BI-214 4.72E-01 1.87E-01 4 _04E-02
TH-232 5.52E-01 2.75E-01 1.24E-01
RA-228 5.75E-01 1.92E-021 1.24E-01
AC-228 4 ,72E-01 7.822-02 6.51E-02
TH-228 6.80E-01 2.222-01 4 ,24E-01
FA-224 S.64E-01 1.92E-01 5.96E-02
2E-212 5.524E-01 1.12E-01 3.66E-02
21-212 4 28E-01 2.30E-01 2.54E-021
TL-208 §5.08E-01 1.30E-01 5.86E-02
U-23% 1.87E-01 1.18E-01 Z2.17E-01
TE-231 Not Detected ™ @ --------- 1.14E+01
Br-231 Not Detacted @ --------- 1.29E+00
TE-227 Not Detscted  --------- 3.04E-0C1
RR-223 Not Detected  -=-=------ 1.85E-01
=N-216% Not Detected @ --------- 3.22E-01
283-211 Not Detected @ ----+---- 7.41E-01
TL-207 Not Detected - --------- 1.15E+01
AM-241 Not Detected = ~-------- 4.43E-01
PU-239 Not Detegted = --------- 3.98E+0Q2
NP-237 Not Detected  --------- 2.44%-01
FA-233 Not Detectad @ --------- 5.322-02
TH-2289 Not Detscted  --------- 2.31E-01




(Summary Report] - Sample ID: : 70141608
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected  --------- 3.4€E-02
AG-110m Not Detected @ --------- 3.20E-02
Z2A-133 Not Detected @ -~«------- 5.57E-02
SE-7 1.02E-01 8.29E-02 1.158E-01 -— T
CD- 109 ER-E N z oo o s 285-01 pe defred
CD-115% Not Detected @ --------- 9.44=2-02
C=-139 Not Detected  --------- 2.682-02
CE2-141 Not Detected  --cww---- 4 . 84E-Q2
CxZ-1a4 Not Detected  --------- 2.18E-01
£0-56 Not Detected = -=-=-=----=-- 9.812-02
Co0-57 Not Detected  -=-=-=-c-w-- 2.70E-02
C0-58 Not Detscted  --------- 2.82E-02
Co-860C Not Detected @ --------- 3.15=2-02
CR-51 Not Detected  =--=------- 2.11E-01
CS-134 Not Detected @ =-=---=-=- 4 ,28E-02
CS-137 3.12E-02 1.83E-02 2.10E-02
EU-152 Not Detected @ --------- 8.11E-02
EU-154 Not Detected @ --------- 1.882-01
=U-1585 Not Detected --=-=-=-=-- 1.35=z-01
FE-59 Not Detected @ --------- £.45E-02
GD-153 Not Detected @ --------- $.57E-02
HG-203 Not Detected @ --------- 2.73E-02
I-131 Not Detected @ --------- 2.582E-02
IR-1¢2 Not Detected @ =-=-------- 2.50E-02
K-40 1.47E+01 2.18E+00 2.18E-01
MN-52 Not Detected @ --------- 3.152-02
MN-54 Not Detected =-=-=------- 2.92E-02
MO-99 Not Detected @ --------- 3.26E-01
NA-22 Not Detected  --------- 3.8iE-02
NA-24 Not Detected @ --------- 1.87%-01
NB-95 Not Detected @ --------- 1.812-01
ND-147 Nct Detsacted W --=------- 1.842-01
NI-57 Not Detscted  --------- g,252-02
2-210 Not Detected --v------ 31.202+01
XU-103 Not Detscted @ --=------- 2.612-02
RU-106 Not Detected @ --------- 2.83Z-01
S=2-122 Not Detected @ --------- £.32%2-02
SB-12¢ Not Detected @ --------- 2.73=-02
$B-125 Not Detected @ --------- 7.18E-02
SN-113 Not Detected  --------- 3.231E-02
SR-85 Not Detected = -~-------- 3.33E-02
TR-182 Not Detected — =~=-------- 1.3C=-01
TA-183 Not Detected @ --------- 4. 7.E-01
TC-9¢m Not Detected @ --------- 1.23E+00
TL-201 Not Detscted @ --------- 2.38E-01
XE-133 Not Detected  ~-==------ 2.1€E-01
7-88 Not Detected @ ---==----- 2.18E-02
ZN-85 Not Detected = ----=---- 8.GE-02
ZR-95% Not Detscted - --------- 5.3€2-02
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* Sandia National Laboratories . *
* Radiation Protection Sample Diagnostics Program (881 Labcratorvi N
* §-124-97 4:15:42 AM -
R R R A T RN A A A AT A A A AT TN T A AR T AT T b rrr T rrrrrrxrery
- w
* Analyzed by: ‘ J’/37?7 Reviewed by: j *
kXL ETE TS rT YT trkkh AT T XXX T Rk r T e Erdrtrr e x T rerrarrrrex
Customer : B.GALLOWAY/MAC (6682/8MO)
Customer Sample I : 032493-002
ab Sample ID : 7014160¢
Sample Description : MARINELLI SOLID SAMPLE
Sample Quantity : 718.000 gram
Sample Date/Time : 8-12-%7 10:03:00 AM
Acguire Start Date/Time : 8-14-97 2:33:00 AM
Detector Name : LABQ2
zlapsed Live/Real Time : 6000 / 6003 seccnds
Comments:
IR Z SRR R R AR R LR AR Al RSl iR A Rl ddd Rl E R R R ER TRTE L TR R R R T LR T E XL T T I I I IR R
Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error (pCi/gram)

U-238 Not Detected  --------- 3.47E+00

TH-234 3.44E+00 5.0SE-01 7.41E-01

RA-226 1.75E+00 7.53E-01 5.43E-01

PB-214 5.12E-01 1.20E-01 6.34E-02

BI-214 4.41E-01 §.21E-02 4.86E-02 -

TH-232 6.00E-01 3.04E-01 1.42E-01

RA-228 6.35E-01 2.58E-01 1.36E-01

AC-228 6.21E-01 2.80E-01 7.52E-02

TH-228 7.24E-01 2.52E-02 4_6%E-01

RA-224 6.45E-01 2.18E-01 7.22E-02

PB-212 6.16E-01 L.11E-01 3.96E-02

BI-212 7.03E-01 2.872-02 2.80E-01

TL-208 5.73E-01 1.32E-01 6.11E-02

U-235 Not Detscted  --w------- 2.40E-01

TH-231 Not Detected W --------- 1.2%E+01

BA-231 Not Detected @ --------- 1.42E+00

Eg-%%g Not Detected  «-------- 3.23E-01 4

RA- Not Detect@d --------- 2.23E-01 &(

RN-21% S5 e 3.58E-01 A/ eﬂu‘*“é J>.h/
PB-211 Not Detnctea --------- 8.12E-01

TL-207 Not Detscted @ --------- 1.29E+C1

AM-241 Not Detected W --------- 4 98E-0Q1

PU-239 Not Detscted - --------- 4.39E+02

NE-237 Not Detecred - --------- 2.77E-01

Pa.233 Not Detscted  --------- 5.68E-02

TH-229 Not Detscted  --------- 2.61E-01




:933—02M7}J‘;Z/ 2/( t/54

[Summary Report] - Sample ID: : 70141608
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 3.78E-02
AG-110m Not Detected @ ----=----. 3.76E-02
BA-133 Not Decected  ~-------- 5.92E-02
BE-7 6.85E-01 06E-Q01 1.64E-01
CD-109— R rm D G _40E-01
CD-115 Not Detected @ --------- 1.03E-01
CE-139 Not Detected  --------- 2.93E-02
CE-141 Not Detected @ --------- §.39E-02
CE-124 Not Detected - --------- 2.42E-01
CO-56 Not Detected - --------- 1.04E-01
C0-57 Not Detected @ --------- 2.90E-02
CO-58 Not Detected @ --------- 3.08E-02
CO-60 Not Detected @ --------- 3.45E-02
CrR-51 Not Detected @ -=-------- 2.36E-01
C5-134 Not Detected  -=~-c=----- 4.44E-02
CS-137 7.31E-02 31.18E-02 2.18E-02
EU-152 Not Detected @ --------- 8.71E-02
EU-154 Not Detected  --------- 1.74E-01
EU-15% Not Detected @ ---=--=---- 1.853E-01
FE-59 Not Detected @ -=---=-=---- 7.19E-02
GD-153 Not Detected @ -----=---- 1.11E-01
HG-203 Not Detected @ ----=-=---- 3.02E-02
I-131 Not Detected @ --------- 3.09E-02
IR-182 Not Detected  --------- 2.74E-02
K-40 1.60E+01 2.37E+00 2.44E-01
MN-52 Not Detected  +--===--- 3.56E-02
MN-52 Not Detected @ --------- 3.34E-02
MO-99 Not Detected @ --------- 31.46E-Q1
NA-22 Not Detected @ --------- 3.96E-02
NA-24 Not Detected @ --------- 2.06E-01
NE-95 Not Detected @ --------- 2.05E-01
ND-147 Not Detected @ --=------ 2.14E-01
NI-57 == e 4
PB-210 Not Detected @ --------- 3.40E+Q1
RU-103 Not Detected  --------- 2.83E-02
RU-10¢ Not Detected  --------- 2.71E-01
SB-122 Not Detected @ --------- 5.83E-02
SE-124 Not Detected = --------- 2.8¢E-02
SE-125 Not Detected @ --------- 7.88E-02
SN-113 Not Detected  --------- 3.62E-02
SR-85 Not Detected @ --------- 3.53E-02
TA-182 Not Detected - --------- 1.42E-01
TA-183 Not Detected  --------- 5.36E-01
TC-9%m Not Detected @ --------- 3.08E+00
TL-201 Not Detected @ --------- 2.66E-01
XE-133 Not Detected @ --------- Z.47E-01
Y-88 Not Detected @ --------- 2.44E-02
ZN-65 Not Detegted @ --------- €.63E-02
ZR-55 Not Detected  -----=---- 5.58E-02
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* Sandia National Lzboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory! *
* 8-14-97 6£:00:35 hi
kTR T r T ek AT e Tkttt rrrwrdrrrerrrtrrrrrerdrrrrrrrrrrrrarrrrt
* i *
* Analyzed by: g5 />'> Reviewed by: 5!!8 m *
Ttk T Xk s (R EFEFELEAEEEE A AR R E R EEETEIEE LR EE RS Tkt kT rT Y
Customer : B.GALLOWAY/MAC (6682/SMO)
Customer Sample ID : 032484-002
Lab Sample ID : 70141610
Sample Description : MARINELLI SOLID SAMPLE
Sample Quantity : 687.000 gram
Sample Dats/Time : 8-12-97 10:09:00 AM
Acquire Start Date/Time : B8-14-57  4:17:33 AM
Detector Name : LABQ2
Zlapsed Live/Real Time : 6000 / 8003 seconds
Comments:
(22 S LA A LA RA XSS LR A LA SR AL A A Rl il s Rl AR R R RS R At il Al LA R XL X' X K2R R EE]
Nuclide Activity 2-sigms MDA
Name (pCi/gram) Errer (pCi/gram)
U-238 1.89E+00 1.67E+0Q0 2.45E+00
TH-234 2.39%E+00 €.88E-01 7.21E-01
RA-226 Not Detected @ --------- 5.37E-01
PB-214¢ Not Detected @ --------- €.64E-02
BI-214 4 45E-01 9.31E-02 4.91E-02 -
TE-232 6.7LE-01 3.43E-01 1.3%9E-01
RA-228 4.86E-01 1.S0E-01 1.71E-01
AC-228 E.61lE-01 8.08E-01 8.40E-02
TH-228 €.70E-01 2.48E-01 4.52E-01
RA-224 6.02E-01 2.41E-01 9.00E-02
bPE-.212 6£.48E-01 1.28E-0: 3.81E-0Q2
BI-212 7.368-01 3.12E-0Q% 2.66E-01
TL-208 5.88E-01 4.58E~-01 6.07E-0Q2
J-2235 1.17E-01 . ESE-G2 1.40E-01
TE-231 Not Detscted  --------- 1.31E+01
ER-231 Not Detected  --------- 1.44E+00
TE-227 Not Detected @ --------- 3.35E-01
RB-223 Not Detected — --------- 2.28E-01
RN-219 Not Detected @ --------- 3.58E-01
PB-211 Not Detected  ----+---- B.15E-01
TL-207 Not Detected @ --------- 1.35E+01
AM-241 Not Detected - --------- 4 .75E-01
PU-239 Not Detected = --------- 4.39E+02
NP-237 Not Detected @ --------- 3.98E-01
ba-233 Not Detescted = --------- 5.60E-Q2
TE-229 Not Detected @ -~-------- 2.56E-01




[Summary Report] - Sample ID: 70141610
Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram)
AC-108m Not Detected  --------- 3.85E-02 -
AG-110m Not Detected  --------- 3.%5E-02 . C/,——j)
BA-133 Not Detected @ ---+----- 6€.02E-02
3E-7 Not Detected - --------- 2.66E-01 j 7,_,/7;/ /"_/ /
CD-109 PRy it 1.02E+00 M @ gHeE)s
Ch-115 Neot Detected --------- 1.08E-01
CE-1139 Not Detected @ --------- 2.90E-02
Cz-141 Not Detected @ --------- 5.30E-02
-144 Not Detected @ --------- 2.43E-01
CO-5¢ Not Detected @ --------- 3.56E-02
Co0-t57 Not Detected @ --------- 3.02E-02
Co-58 Not Detected @ --------- 3.21E-02
C0-60 Not Detected  --------- 3.40E-02
Cr-51 Not Detected @ -=----=---- 2.30E-01
C&-132 Not Detected @ «--=----- 4_.59E-02
CsS-137 1.37E-02 S.47E-03 1.84E-02
EU-152 Not Detected @ --------- 9.08E-02
EU-154 Not Detected -~--=----- 1.81E-01
EU-155 Not Detected @ --------- 1.50E-01
FE-59 Not Detected @ --------- 7.17E-02
GD-153 Not Detected @ --------- 1.08E-01
HG-203 Not Detected  --------- 3.27E-02
I-131 Not Detected  --------- 3.31E-02
TR-192 Not Detected @ --------- 2.61E-02 .
K-40 1.69E+01 2.82E+00 2.72E-01
MN-52 Not Detected @ --------- 3.56E-02
MN-54 Not Detected @ -----=--- 3.33E-02
MO-c9 Not Detected  --------- 3.82E-01
NA-22 Not Detected  -~-------- 3.92E-02
Nh-24 Not Detected = --------- 2.11E-01
NE-9§5 Not Detected  --------- 2.16E-01
ND-147 Not Detected @ --------- 2.21E-01
Ni-§57 Not Detected @ --------- 1.03E-01
PE-210 Not Detected @ --------- 3.54E+01
RU-103 Not Detected  --------- 2.88E-02
XU-106 Not Detected  --=------- 2.82E-01
Sg-122 Not Detected @ -------=-- S.84E-02
SE-124 Not Detected @ --------- 3.18E-02
SE-125 Not Detected ™ ----=----- 7.92E-02
SN-113 Not Detected = r---c---- 3.66E-02
SR-85 Not Detected @ --=-=--=-w-- 3.70E-02
TA-182 Not Detected --------- 1.46E-01
T2-183 Not Detected @ --------- §5.14E-01
TC-99m Not Detected --------- 3.74E+00
TL-201 Not Detected @ --=------- 2.70E-01
X=-133 Not Detected +-==----- 2.55E-01
v-98 Not Detected  --------- 2.68E-02
ZN-65 Not Detected @ --------- 1.01-01
Zx-¢5 Not Detected --------- 5.63E-02
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* Sandia National Laboratories ; *
* Radiation Protection Sample Diagnostics Program [881 Labcratlry, *
* 8-14-97 ©9:15:52 AM *
*******************t*******************************i** T AT XTI T T A A YT YT
* *
* Analyzed by J/ Reviewed by: LJh *
Thhkdkkkxrwrkrrkdrkrkrrd Tk h® *** ********************** *** ATkt
Customer B.GALLOWAY/MAC (6682/SMO)

Customer Sample : 032455-002

Lab Sample ID 70141611

Sample Description : MARINELLI SOIL SAMPLE

Samole Quantity 608.000 gram

Sample Date/Time §-12-87 10:41:00 AM
Acquire Start Date/Time 8-14-%7 7:34:05 AM
Dectector Name LABQZ2

Zlapsed Live/Real Time 6000 / 6002 seconds

Comments:
A E XL ELEEE LRI LR EEL LS SR LA A A4 A R &4 A4+ 2 R R XL LA TR LSS L LELA AL A S XS R RS SR XS KR

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 3.56E+00
TH-234 Not Detected  --------- 7.25E-01
RA-226 1.54E+00 6.51E-01 5.10E-01
PB-214 S.14E-01 1.15E-01 7.50E-02
BI-212 4.78E-01 1.45E-01 §.55E-02 .
TH-232 7.23E-01 4 .05E-Q1 1.47E-01
RA-228 5.62E-01 1.84E-01 1.56E-01
AC-228 S.%9E-01 1.83E-01 B.22E-02
TH-228 €.15E-01 2.542-01 S.02E-01
Rn-222 5.65E-01 2.37E-Q1 7.83E-02
PB-212 £.10E-01 1.07E-01 4 25E-02
BET-212 7.22E-01 3.58E-01 3.11E-01
TL-208 5.63E-01 1.27E-Q1 7.08E-02
U-235% Not Derscted @ --------- 2.51E-01
TE-231 Not Detected @ --------- 1.36E+01
Pa-231 Not Detected @ «-------- 1.55E+00
TH-227 Not Detscted --------- 3.50E-01
RA-223 Not Detected @ --------- 2.37E-01
RN-219 Not Detected @ --------- 4.12E-01
PR-2:11 Not Detected  --------- 9.17E-01
TL-207 Not Detected @ --+«------ 1.51E+01
AM-.241 Not Detected @ --------. 5.01E-01
PU-239 Not Detected @ --------- 4 ,70E+02
NDP-237 Not Detected @ --------- 3.44E-01
Pa-233 Not Detected @ --------- 6.10E-02
TE-229 Ncot Detected - --------.- 2.62E-01




(Summary Report] - Sample ID: : 70141611

Nuclide Activity 2-sigma MDA
Name {(pCi/gram) Error (pCi/gram)
AG-108m Not Detected  ---------. 4.21E-02
AG-110m Not Detected @ --------- 3.44E-02
BA-133 Not Detected --------- 6.62E-02
EZ-7 Not Detected = --------- 2.67E-01
CD-109 Not Detected --------- 1.17E+00
CD-115 Not Detected @ --------- 1.24E-01
=-139 Not Detected @ ------=--- 3.15E-02
CE-141 Not Detected -----«-x- S.75E-02
C=E-144 Not Detected @ --------- 2.58E-01
CO-56 Not Detected @ ----=-2--- 1.23E-01
Co-57 Not Detected ----=--=--- 3.21E-02
CO-58 Not Detected @ ---==--=-=- 3.42E-02
CO-60 Not Detected @ --------- 3.68E-02
CR-51 Not Detected @ --------- 2.47E-01
CS-134 Not Detected  --=--=---- 4. 94E-02
Cs-137 Not Detected @ ----=-=---- 3.82E-02
EU-152 Not Detected @ --------- 8.64E-02
EU-154 Not Detected @ -«--=----- 1.95E-01
EU-155 Not Detected @ --------- 1.54E-01
FE-59 Not Detected @ --------- 7.35E-02
GD-153 Not Detected @ --------- 1.11E-01
HG-203 Not Detected @ --------- 3.40E-02
1-131 Not Detected @ --------- 3.4%E-02
IR-182 Not Detected @ ----=-=---- 2.82E-02
K-20 1.51E+01 2.32E+00 2.7%E-01
MN-52 Not Detected --------- 3.96E-02
MN-52 Not Detected  --------- 3.72E-0G2
MO-99 Not Detected = --------- 3.99E-01
NA-22 Not Detected ---=---=--- 4 ,54E-Q2
Na-24 Not Detected @ --------- 2.45E-01
N=-95 Not Detected ---=------ 2.30E-01
ND-147 Not Detected @ --------- 2.28E-01
NI-S57 Not Detected ----+---- 5.47E-02
B5-210 Not Detected @ --------- 3.72E+01
RU-103 Not Detected @ -----~---- 3.12E-02
R7-1086 Not Detected @ --------- 3.152-01
§=3-122 Not Detected @ --------- £.43E-02
€=3-124 Not Detected @ ------=-- 3.37E-02
§=2-125 Not Detected = «-------- B.182-02
SN-113 Not Detected -----=---- 4.018-02
SR-B5 Not Detected @ --------- 4 .08E-02
TA-182 Not Detected — --------- 1.52E-01
TA-183 Not Detected = ~-=-------- 5.52E-01
TC-99m Not Detected @ --------- 5.28E+00
TL-201 Not Detected @ --------- 2.97E-01
X=-133 Not Detected @ --------- 2.74E-01
Y-88 Not Detscted @ ---=-==--- 3.018-02
ZN-65 Not Detected @ ---==---- 1.07E-01
ZR-G§5 Not Detected @ -----=-~-- 5.85E-02
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* Sandia Narioral Laboratories _ *
* Radiaction Protcection fample Diagnostics Program [881 Laborazcryl *
* B-14-97 11:01:33 AM *
kbt kek kT kbbb rrrhrdrrrrrdtrkrrerre vttt rrrdrrhrrrryrrrrrrrerrevrrrrey
* . l *
* Analyzed by: F/F/7 Reviewad by: 5Jl?? ‘ﬂ *
(222 AR d2 2R XL R LS EEE TR T TR T kTR Tk e rtrrrrery

Customer
Customer Sample ID
Lab Sample ID

: B.GALLOWAY/MAC (6682/SMO)
03249€-002
70141612

Sample Description : MARINELLI SOIL SAMPLE

Sample Quantity §12.000 gram
Sample Date/Time : 8-12-37 10:45:00 AM
Acguirs Start Date/Time : 8-14-57  2:19:00 AM
Derector Name : LARQZ
Zlapsed Live/Real Time : 6000 / 6002 secconds
Comments :
A2 X R LRI LSRR AL ES RS S SRS R RS L A AR R R LR BEEFELLE L EEFETEEEEFEL L EL S TR T R L RE R s
Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error {pCi/gram)

U-238 Not Detected  --------- 3.33E+00

TH-234 Not Detected  --------- 7.92E-01

RA-226 1.18E+00 5.89E-01 5.91E-01

PR-214 4. 6TE-Q1 1.16E-C1 7.28E-02

BI-214 4 .60E-01 1.00E-01 £.14E-02 .
TE-232 BE.41E-0L 2.05E-01 1.587E-0Q1

RA-228 5.50E-01 1.98E-01 1.41E-01

AC-228 Not Detected  --------- 1.B3E-Q1

TE-228 ¢.21E-01 2.08E-03 4 BEE-01

Ra-22¢ 5.71E-01 Z.8BE-01 B .25E-02

FB-212 5.92E-01 1.03E-01 4, 04E-02

BI-212 4.58E-01 4,.71=-01 2.832-01

TL-208 S.34E-01 3.31E-01 5.60E-0Q2

U-235 Not Detected @ --------- 2.38E-01

TE-231 Not Detected  --------- 1.2€2+01

br-231 Neot Detectsd ---~----- 1.43E+00

TH-.227 Not Detected @ --------. i1.38E-01

RA-223 Not Detected  --------.- 2.16E-Q1

EN-218 Not Detected  --------- 3,862E-Q1

PR-211 Neo Detecked ---v----- 8.18E-01

TL-207 Not Detscked ™ --------- 1.35E+01

gg-géé Not D=tected ™ --------- 4 . 67E-01

20-22 Not Detacced  --------. 4. 4ZE+ )
NpP-237 2rd2T o2 tmsoTzs 2_§§§-gipﬁﬂ.&iﬂm’[
PA-233 Not Detectad @ --------- S.96E-02

TH-22% Not DCetected @ -------.. 2.5C0E-01




(Summary Report] - Sample ID: : 70141612

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected  --=------- 3.82E-02
AG-110m Not Detected @ -==--=~---- 3.49E-02
BA-3133 Not Detected = =~=+------ 6.25E-02
BE-7 Not Detected @ --------- 2.47E-01
CD-109 Not Detected @ --------- 7.99E-01
CD-115 Not Detected «--«----- 1.20E-02
CE-139 Not Detected @ --------- 3.02E-02
CE-141 Not Detected @ --------- 5.47E-02
CE-144 Not Detected  --=------- 2.3%E-01
CO-56 Not Detected = ~-------- 1.22E-01
C0-57 Not Detected @ --------- 3.04E-02
CO-58 Not Detected @ --------- 3.27E-02
CO-60 Not Detected @ -~-------- 3.63E-02
CR-51 Not Detected  =--------- 2.42E-01
CS-134 Not Detected @ ----==---- 4 78E-02
£S-137 1.65E-02 2.25E-02 1.88E-02
EU-152 Not Detegcted @ =--=------- 9,14E-02
EU-154 Not Detected @ --=------- 1.74E-01
EU-155 Not Detected  --------- 1.54E-01
FE-59 Not Detected  -=-------- 7.50E-02
GED-153 Not Detected @ --------- 1.08E-01
HG-203 Not Detected @ -=---=~---- 3.26E-02
I-131 Not Detected  -=-------- 3.34E-02
IR-1982 Not Detected  --------- 2.76E-02
K-40 1.45E+01 2.27E+00Q 2.71E-01
MN-52 Not Detected @ --------- 4 01lE-02
MN-54 Not Detected @ --------- 3.74E-02
MO-@9 Not Detected @ --------- 3.82E-01
NA-22 Not Detected @ --------- 4. 21E-02
NA-22 Not Detected  --------- 2.98E-01%
NE-95 Not Detected — --------- 2.28=2-01
ND-147 Not Degected ----=-=--- 2.30E-01
NI-57 Not Detected  «---c----- 1.22E-01
PE-210 Not Detected -=----=--- 3.58E+01
RU-103 Not Detected @ -----~---- 3.15E-02
RU-106 Not Detected @ --------- 3.03E-01
$B-122 Not Detected  --------- 6.66E-02
SE-124 Not Detected @ --------- 3.17E-02
SBE-125 Not Detected @ --------- 8.37E-02
SEN-113 Not Detected  --=------- 3.86E-0Q2
SR-B5 Not Detected  =~=-------- 4. 00E-02
TA-1B82 Not Detected  ----~=~----~ 1.38E-01
TA-183 Not Detected ™ ~-===------ 5.24E-01
TC-99m Not Detected --------- 6.23E+00
TL-201 Not Detected @ --~=-=----- 2.84E-01
XE-133 Not Detected @ <---==«+«-- "2.67E-01
Y-88 Not Detected @ -----=---- 3.04E-02
ZN-§5 Not Detected  ----=----- 9.47E-02
ZR-95 Not Detsctad @ --------- 5.7%E-02
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* sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Labcrartoryl *
* 8-14-37 12:4€:12 PM *

TR R AR TR R AR TR AT T A AT AR TR A ek ek kb Ttk rrr T r Tk rrrrrordrrery

- A *
* Analyzed by: 4 Ia’/5'7 Reviewad by: b ? *

Tk kxtkthrkrxxhirt (EEL2AZ L E R XS L LT LS EREIETEEEE LTRSS T2 2424 L XL 24 24l X S 0 K &
Customar B.GALLOWAY/MAC (&682/5SMQ)

Customer Sample ID 033949-002

Lab Sample ID 70141613

Sample Description

: MARINELLI SOIL SAMPLE
Sample Quantity :

552.000 gram

Sample Date/Time 8-12-%7 10:249:00 aM
Acquire Start Date/Time 8-14-87 11:03:37 AM
Petector Name LABO2Z

Elapsed Live/Real Time €000 / 6002 seconds

Comments:
AhkErrhhrhrhr ATtk rdhtrrk*rrrrtrtrdtrrrr ettt rdrtrdreidrrrrthr

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error {pCi/gram)
U-238 Not Detected @ --------- 3.85E+00
TH-232 3.09E-01 4 . 73E-01 7.68E-01
Rh-226 1.56E+00 5.97E-01 5.97E-C1
PB-214 5.72E-01 1.27E-Q1 §.20E-02
BI-212 $.13E-01 2.55E-01 5.87E-02
TH-232 £.33E-01 3,.80E-01 1,.63E-01
RR-228 §.69E-01 2.31E-01 1.68E-01
AC-228 €.91E-01 2.08E-401 7.81E-02
TE-228 6.47E-Q1 2.60E-Q1 S.38E-01
RA-224 6.4Q0E-Q1 3.1iE-01 7.94E-02
PB-212 6.48E-01 1.98E-0L 4 ,63E-02
BI-212 7.24E-01 4,13E-02 2.ICE-02
TL-208 S5.44E-01 1.28E-01 7.51E-02
U-235 Not Detected -~-------- 2.6BE-01
TR-231 Not Detected @ -----v--- 1,3%E+01
BPA-231 Not Detected --------- 1.82%+00
TH-227 Not Detected = --------- 3.80E-021
RA-223 Not Detscted --------- 2.42E-01
RMN-219 Not Detected - ----+---- 4. 37E-01
PB-211 Mot Detected  --------- 1.00E+CO
TL-207 Not Det=cted ™ --------- 1.54E+C1
AM-241 Not Detected  --------- 5.33E-01
PU-239 Not Detected @ --------- 4 ,98E+02
NP-2317 Not Detected ™ --------.- 4.21E-Q1
PA-213 Not Detected @ --------- 6€.47E-02
TH-229 Not Detected  ----=----- 2.80E-01




(Summary Report]

- Sample ID: : 70141613

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------. 4.47E-02
AG-110m Not Detected @ ---------. 3.88E-02
BA-133 Not Detecteg --------- 7.28E-02
BE-7 Not Detected @ --------- 2.81E-01 54¢
CD-109 S Bt S-S 1.12E+00 Ao
CD-115 Not Detected = ----=-~--- 1.35E-01
CE-139 Not Detected @ -w--===-=-- 3.24E-02
CE-141 Not Detected @ --------- €.00E-0Q2
CE-144 Not Decected = --------- 2.71E-01
Co-586 Not Detected @ --------- 4 38E-02
Co-57 Not Detected @ --------- 3.30E-0Q2
CO-58 Not Detected @ -------=-- 3.65E-02
Co-60 Not Detected @ ---+-===- 3.83E-02
CR-51 Not Detected --------- 2.74E-01
C5-134 Not Detected @ --------- 5.41E-02
CS-137 3.27E-02 1.93E-02 2.14E-02
EU-152 Not Detected @ --------- S.90E-02
EU-154 Not Detected @ --------- 2.068E-01
EU-155 Not Detected @ --------- 1.63E-01
FE-59 Not Detected  --------- 8.23E-02
GD-153 Not Detected  --------. 1.19E-01
HG-203 Not Detected --------- 3.57E-02
I-131 Not Detected @ -~-------- 3.73E-02
IR-192 Not Detected @ «--+---=- 3.0%E-02
K-40 1.74E+01 2.65E+00 3.06E-01
MN-52 Not Detected = -w«-=------ 4 _S58E-02
MN-54 Not Detected @ --------- 3.9%E-02
MO-99 Not Detected --------- 4.,42E-01
NA-22 Not Detected @ --------- 4 .BSE-02
NA-24 Not Detacted  --------- 3.70E-01
ME-8¢ Mat Zotsoosd eeaeo-- - 2.872-02
ND-147 Not Detected @ --------- 2.683E-01
NI-S57 Not Detected @ --------- 1.45E-01
PE-210 Not Detected --------- 3.94E+01
RU-103 Not Detected @ --------- 3.25E-02
RU-106 Not Detected @ --------- 3.30E-01
SE-122 Not Detected @ --------- 7.40E-02
SB-124 Not Detected @ -=------- 3.75E-02
§B-125 Not Detected @ --------- 9.10E-02
SN-113 Not Detected @ --------- 4 27E-02
SR-85 Not Detected @ --------- 4 _ 44F-02
TA-182 Not Detected  --------- 1.69E-01
TA-183 Not Detected @ --------- 6.05E-01
TC-9%m Not Detected -~------- E.26E+00
TL-201 Not Detected @ --------- 3.17E-01
£-1313 Not Detected  --------- 2.96E-01
Y-88 Not Detected = ---=--~=--- 2.93E-02
ZN-65 Not Detected @ --------- 1.16E-01
ZR-95 Not Detected ----=--=--- 6.58E-02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laborztory] *
* §-14-97 2:30:46 PM *

2R AL SRRl ARttt il ll i iS22 RS XS Rttt hhn R

* x
* Analyzed by: ;/9/57 Reviewed by:'/é{g lﬁ [”Y x
(2 AR AL AL EA R ER A LA RS L & &4 TEIAXEEI LI r Xttt +x th ek EXTrerrkrrerTx

Customer , B.GALLOWAY/MAC (6682/SMO)
Customer Sample I : 033951-002
Lab Sample ID 70141614

Sample Description : MARINELLI SOIL SAMPLE

Sample Quantity 621.000 gram

Sample Date/Time 8-12-97 11:04:00 AM
Acquire Start Dats/Time 8-14-57 12:48:16 PM
Detector Name LABQZ2

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:
' A ettt iR+ R L A R R R LR LR R EEEEE LR SRR E S E R K E X TR I R P

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Yror {(pCi/gram)
U-238 Not Detected = --------- 3.26E+00
TH-234 §.30E-01 4.57E-01 6.48E-01
RA-226 1.06E+00 6.17E-01 5.38E-0Q01
PB-214 3.63E-01 1.08E-01 7.16E-02
BI-214 3.35E-0Q01 g _.95E-02 5.01E-02 i
TH-232 3.8SE-01 2.43E-01 1.e0E-01
RA-228 3.46E-01 1.47E-01 1.45E-01
AC-228 Not Detected - --------- 1.68E-01
TH-228 1.18E-Q1 1.90E-0:2 4.628-01
RA-224 4.,42E-Q1 1.81E-01 7.00E-02
b3-212 4 .317E-01 1.07=-01 3.60E-02
B2I-ZzZ12 5.i7z-C1 3.31E-01 Z.46E-01
TL-208 3,.63E-01 1.24E-01 6.05E-02
U-235 Nor Detected @ --------- 2.320E-01
TE-231 Neorz Detected  --------- 1.182+01
BA-231 Not Detscted - --------- 1.432+00
TE-227 Not Detected @ --------- 2.96E-01
RA-223 Not Detecrted  --------- 2.12E-01
RN-219 Not Detected @ --------- 3.49E-01
DR-211 Net Detscted  ----c-v-a. 7.S8E-01
TL-207 Not Detected ™ --------- 1.27E+01
AM-2471 Not Detected @ --------- 4 . 51E-Q1
BPUJ-239 Not Detected --------- 4 .24E+02
ND-237 Ncot Detected ----w---- 3.57E-01
DPA-233 Not Detected @ --------. S.E3E-02
TE-229 Not Detected  -+v---v--n 2.45E-01



{Summary Report] - Sample ID: 70141614
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {pCi/gram)
AG-108m Not Detected @ --------- 3.71E-02
AG-110m Not Detcected @ --------- 3.15E-02
BA-133 Not Detected @ --------- £.68E-02
SE-7 2.38E+00 7.40E-01 1.66E-01
CD-10% Not Detected  --------- 1.16E+00
CD-115 Not Detected @ «-w«cec---- 1.14E-01
CE-139 Not Detected --------- 2.83E-02
CE-141 Not Detected @ s-<----a-- 5.17E-02
CE-142 Not Detected  --=---=---- 2.36E-01
C0-35 Not Detected @ --------- 3.77E-02
CO-=27 Norc Detected  --------- 2.90E-02
CO-58 Not Detectad @ -~-=-=w-=--- 2.96E-02
C0-80 Neot Detected  ---«----- 3.82E-02
CR-E1 Not Detected @ ~-=------- 2.43E-01
CS-134 Not Detected  --------- 4 . 34E-02
CS-137 2.04E-02 3.32E-02 2.01E-02
EU-152 Not Detected @ --------- 8.72E-02
EU-154 Not Detected @ --------- 1.72E-01
EU-1535 Not Detected @ --------- 1.41E-01
FE-5% Not Detected @ --------- 7.24E-02
GD-1583 Not Detected = ---=-«a--- 1.03E-01
HG-203 Not Detected --------- 3.12E-02
I-131 Not Detected --------- 3.22E-02
IR-192 Not Detected  --------- 2.79E-02
K-40 1.668E+01 2.45E+00 2.3%E-01
MN-S2 Not Detected @ --------- 3.30E-0Q2
MN-54 Not Detected @ ---e-e---- 3.358E-02
MO-2 Negt Detected ™ -----==-- 3.78E-01
NA-22 Not Degected ™ --------- 4.27E-02
NA-Z4 Neot Detected ™ --=------- 3.17E-01
Z-38 Not Detected @ --------- 2.03E-01
ND-147 Nceo Detectegd ------=--- 2.09E-01
NI-357 ey === 6.
DE-210 Not Detected --------- 3.33E+01
RU-103 Neot Detected - --+------ 2.80E-02
RU-106 Not Detected @ --------- 2.76E-01
g2-122 Not Detecced ™ --=---=--- £€.27E-02
SR-124 Not Detscted @ --------- 3.i5E-02
SB-125 Not Detected @ --------- 7.87E-02
SN-113 Not Detscted @ --------- 3.50E-02
SRk-85% Not Detected @ --------- 3.48E-02
TRA-182 Not Detected = --------- 1.36E-01
TA-183 Not Detected @ --------- 5.05E-01
TC-29m Not Detected @ --------- 8.67E+Q0
L-201 Not Detected @ --------- 2.65E-01
XZ-133 Not Detected ™ --------- 2.53E-01
Y-.88 Not Detected ™ ----=----- 2.61E-02
ZN-85 Not Detected  ---=-=-=--- §.79E-02
ZR-GS No: Detected  --------- 5.48E-02

4b4f7§;
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Precgram (881 Laboratcry! *
* 8-16-97 9:13:04 PM h
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*

* Analyzed by: /1t J/f? Reviewed by: k l{ﬁjﬁ’f *
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Customer : B.GALLOWAY/MAC (5682/3M0O)
Customer Sample ID : 033852-002
Lab Sample ID : 70141627
Sample Description : MARINELLI SOQLID SAMELE
Sample Quantity : 742.000 gram
Sample Date/Time : 8-12-¢7 11:12:00 AM
Acquires Start Dats/Time : 8-16-87 7:30:20 M
Detector Name : LABQOZ
IZlapsed Live/Real Time : 6000 / 6003 seconds
Comments :
I E SRR SR SEEEETERLELEEEE LA AR AL R A RS RA RS R EEEYEEEFEEEEEEEEEEZ ETE TR T IR R TR LRI R
Nuclide Activity 2-sicma MDA
Name (pCi/cram) Error (pCi/gram)
U-238 2.05E+00 1.58E+00 2.31E+00
TH-23¢ 2.40E+00 8.9SE-01 6.85E-01
RA-226 1.41E+00 S.28E-Q1 5.65E-01
DPB-214 5.22E-01 1.18E-01 £6.67E-02
BI-214 5.26E-01 1.12E-01 4.50E-02 .
TH-232 5.33E-01 3.128-01 1.272-01
RA-228 6.53E-01 2.68E-01 1.47E-01L
AC-228 S.E3E-01 1.7%E-01 7.73E-02
TH-228 S.ESE-Q1 2.372-01 4, 88E-01
RA-224 6.1LE-01 l1.8¢=-01 7.182-02
PB-212 5.82E-01 S.76E-01 1.70E-02
BI-212 8.32E-01 4,442-01 3.08E-02
TL-208 5.43E-01 1.05E+00 6.04E-02
U-235 Not Detectad  --------- 2.30E-01
TH-231 Not Detcscted -=-------- L.23E+01
PA-231 Not Detected @ --------- 1.33E+00
TH-227 Not Detscted @ --------- 3.18x-01
RA-223 Not Detszcted @ --------- 2.44E-0:
RN-219 Not Decected @ --------- 3.64E-0:
PB-211 Not Detsctad semmme- - E.28E-0:
TL-207 Not Detezcted  --------- 1.34%+03
{%-é%l Not Detscted = --------- &.545-01 /
PU-239 Not Det:ctnd --------- \22E+0Q02 ~/f
NE-237 Seiiz—os e gégggiﬂﬁm stes
PA-2313 Not Detﬂcced --------- 5.632-02
TE-229 Not Detected @ --------- 2.45=2-C:



[Summary Report] - Sample ID: : 70141627

Nuclide Activitcy 2-sigme MDA
Name {(pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 3.80E-02
AG-110m Not Detected @ ---=---=--- 4_.71E-02
BA-133 Not Detected @ --------- 5.882-02
BE-7 Not Detected @ --------- 2.685z-01
CD-109% Not Detected @ --------- 9.10z-01
Ch-115 Not Detegted  ----=---- 2.33E-01
CE-139 Not Detected  ---=----- 2.85E-02
E-141 Not Detected  -=-=----- 5.44%-02
CE-124 Not Detected @ --------- 2.34E-01
C0-58 Not Detected  ---=cw--- 3.60=-02
CO-57 Not Detescted  ------=--- 2.9€E-02
Co-58 Not Detscced @ --------- 3.08E-02
Co-60 Not Detected  --------- 3.30E-02
CR-81 Not Detected @ --------- 2.43E-01
C8-134 Not Detected @ --------- 4,32E-Q2
CE8-137 2.11E-01 9.462-02 2.08E-02
EU-152 Noc Detected --------- 8.84E-02
EU-154 Not Detected  --------- 1.77E-01
ZU-155 Not Detecread  ~--==a--- 1.43E-01
FTE-59 Not Detected  --------- 7.28E-02
GD-153 Not Detected @ --------- 1.04E-01
HG-203 Not Detected @ -+«------- 3.12E-02
I-131 Not Detected  --------- 3.98E-02
IR-192 Not Detected @ «-=------- 2.70E-02
X-40 1.72E+01 2.E5E+00 2.41E-01
MN-52 Not Detected @ --------- 4.90E-02
MN-54 Not Detected @ --------- 3,23E-02
MO-99 Not Deteg:ted @ --------- 6.82E-01
NA-22 Not Detected  --------- 3.98E-02
NA-24 Not Detected @ --=~-----=- 2.87=+00
NE-%5 Not Detecred mmmemmaa- 3,33E-01
ND-147 K== Tetscged  --------- 2.33£-01
NI-57 Not Detacted @ --------- 3.242-01
PB-210 Not Detscted  --------- 3.45E+01
RU-103 Not Detscted @ --------- 3.01E-02
XU-10¢ Not Detected @ --------- 2.88z-01
SB-122 TS =-2 S—sE—s2 6.08E-02 /¢
£B-124 Not Detected  --------- 3.012-02
SE-123 Not Detecte@  =--------- 7.80E-02
SN-113 Not Detected  --------- 3.53E-02
SR-85 Not Detected  --------- 3.59E-02
TA-182 Not Detscted W --------- 1.40E-01
TR-183 Not Detected  --------- 7.04E-01
TC-%%m Not Detected  --------- 4.71E+03
TL-201 Not Detecged @ ---=------ 4 _gSE-Q1
¥X=-133 Not Detected @ ----=---- 5.42E-01
Y-85 Nct Detected  --------- 2.08E-02
ZN-85 Nor Detecced @ --------- $.60E-02
ZR-85 Not Detgczed @ --=-=-=---- 5.77z-02
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* Sandia National Laboraztories i *
* Radiation Protection Sample Diagnostics Program (881 Laboratcry] *
* §-14-97 4:42:41 BPM b

(A AR AL AL a Rl RSl iRttt i i li i R s bt t h gt ki bk ikt

¥ . *
5 13/9’7 Reviewed by: Jéh@jja;,,*,**,,,*,l

* Analyzed by:
Tk kT rhkbrrTrrhrrdkrrrttrrrrrrderr

ThkExErrhrrhkrrhrtrx
Custcmer B.GALLOWAY/MAC (66§2/SMO)
Customer Sample ID 033953-002

Lab Sample ID 701416153

Samples Description : MARINELLI SOLID SAMPLE

Sampis Quantity 708.000 gram

Sampls Date/Time 8-12-57 11:33:00 AM
Acguire Start Date/Time 8-14-57 3:00:02 PM
Detector Name LARQZ

Zlapsed Live/Real Time 600C / 6003 seconds

Comments:
I L A A R a2 S S E2 2R A RX AR R R R A RS R R R R ERERETEEPELELE A ELEE LR AR EE R E R L X8 XN KR

Nuclide Activity 2-sigma MDA
Name {(pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 3.27E+Q0
TH-234 $.6%E-01 5.43E-01 6.53E-01
RA-22¢ 1.35E+00 7.51E-01 5.71E-01
PE-214 5.73E-01 1.15E-01 £.65E-02
BI-212 5.04E-01 9.93E-02 §.02E-02 .
TH-232 6€.22E-01 3.20E-01 1.83E-01
RA-228 Not Detected  ---=------ 1.43E-01
AC-228 £.04E-01 1.8%E-01 7.65E-02
TE-228 6€.236E-01 §.958-02 4 EB2E-01
RA-224 £€.63E-01 2.12E-01 §.07E-02
2B~212 §.01E-01 1.38Z-02 3.73E-02
BI-212 7.61E-01 3.86E-01 3.11E-0Q1
TL-208 S.66E-0L 1.33E-01 &.50E-02
U-22% Not Detected @ ~-=-=----- 2.372-01
TH-231 Not Detectzd @ --------- 1.26E+01
PA-221 Not Detectted @ --------- 1.41E+00
TE-227 Not Detected  --------- 3.25E-01
Ra-223 Not Detected @ --------- 2.24E-01
RN-219 Not Detected @ --------. 3.64E-01
PR-211 Not Detected --------- 8.20E-01
TL-207 Not Detected @ --------- 1.29E+01
AM.241 Not Detectad @ --------- 4.81E-01
PU-239 Not Detected @ --------- 4 40E+02
N2-237 Not Detected  ----=----- 2.90E-01
PA-233 Not Dete¢ted W --------- E.56E-02
TH-22¢8 Not Detecced @ --------- 2.21E-01



(Summary Report] - Sample ID: 70141615
Nuclide Activity 2-sicma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected -=-=------- 3.88E-02
AG-110m Not Detected  ~-~------- 3.45E-0Q2
BA-133 Not Detecteg --------- 6.31E-02
BE-7 Not Detected  --------- 2.72E-01 0/ —
CD-108 Sraenos R S 875 01 N dedeid 2/1‘
CD-115 Not Detected  --------- 1.23E-01 , ’
CE-139 Not Detected - --------- 2.87E-02
CE-141 Not Detected @ -=-«-«----- 5.27E-02
CE-144 Not Detected @ =~-------- 2.34E-01
COo-56 Not Detected @ --------- i1.61E-02
CO-%57 Not Detected @ --------- 2.98E-02
CO-58 Not Detected --=-=---- 3.21E-02
CO-60 Not Detegcted @ -=-=-c-ww-- - 3.B2E-02
CR-51 Not Detected  --------- Z2.37E-01
CS5-134 Not Detected --------- 4,.60E-02
C5-137 3.55E-02 2.01=-02 2.06E-02
EU-182 Not Detected = --------- 8.94E-02
EU-154 Not Detected @ --------- 1.77E-01
EU-155 Not Detected  --------- 1.45E-01
FE-59 Not Detected @ --------- 7.35E-02
GD-153 Not Detected  --------- 1.05E-01
HG-203 Not Detected @ --------- 3.14E-02
I-131 Not Detected @ --------- 3.30E-02
IR-192 Not Detected @ ------=--- 2.75E-02 ]
K-40 1.84E+01 2.70E+00 2.34E-01
MN-52 Not Detected  -------+- 3.61E-02
MN-54 Not Detected @ --------- 3.63E-02
MO-28 Not Detected @ --------- 4 .01E-01
NA-22 Not Detected  ------=«- 4,32E-02
NA-24 Not Detected @ --------- 3.37E-01
NB-85 Not Detected --------- 2.26E-01
ND-147 Not Detected ™ --------- 2.228-02
NI-57 Not Detected --------- 1.32E-01
bB-210 Not Detected  --------- 3.36E+01
RU-103 Not Detected @ --------- Z.8%E-02
RU-106 Not Detected @ ----=----- 2.95E-01
SB-122 Not Detected @ =--------- 6.56E-02
§B-124 Not Detected @ --------- 3.05E-02
SB-125 Noc Detected @ ----=---- 8.21E-02
EN-113 Not Detected  --------- 3.68E-02
SR-85 Not Detected  --------- 3.63E-02
TA-182 Not Detected @ ----~----- 1.43E-01
TA-183 Not Detected @ --------- 5.52E-01
TC-S8m Not Detected  --------- 1.08E+01
TL-201 Not Detected @ --------- 2.94E-01
XE-133 Not Detected @ --------- 2.82E-01
Y-88 Not Detected @ -«-------- 2.5%E-02
ZN-65 Not Detected ™ -----<---- $.92E-02
ZR-95 Not Detected  --------- £.66E-02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratcry] *
* 8-14-97 6:27:25 BM x
I FFEZEAXESALESEE LIRS R AR L RS R R RRE SRR R RS R LR R L PR YR LERELEE A SRS SRR EEE R ERE R LRSS &L
* x
* Analyzed by: &/t 7/’“7 Reviewed by: ﬁ[ff?h? x
A2 A AR SRR RS R R AR ESLAESERR RSl Rl ERRRE RS EEE S S S Frhkhkhrrrrrtrxrhktrrrry
Customer B.GALLOWAY/MAC (8682/SMO)

Customer Sample ID 033954-002

Lab Sample ID 70141616

Sample Description
Sample Quantity
Sample Date/Time

: MARINELLI SOLID SAMPLE
685.000 gram
8-12-97 11:2%:00 AM

Acquire Start Date/Time 8-14-57 4:44:46 BPM
Detector Name LaBQO2
Elapsed Live/Rezl Time 6000 / 6002 seconds

Comments:
(A A2 AL RL R R AL AR A AR AR Rl Al Al sl i it il i iR il 2R sl Al R AR R R X R R

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --=------- 3.20E+Q0
TH-234 1.23E+0Q0 5.20E-01 §.48E-01
RA-226 1.46E+00 6.01E-01 5.46E-01
PE-212 4 53E-01 1.10E-01 6.65E-0Q2
21-214 4 _21E-01 7.90E-01 4.57E-02
TH-232 5.50E-01 3.11E-01 1.51E-01
RB-228 §.43E-01 2.00E-01 1.31E-01
AC-228 5.12E-01 1.87E-01 7.66E-02
TE-228 7.32E-01 2.42E-01 4.48E-01
RA-224 6.34E-01 2.84E-01 9.13E-C2
°R-212 5.55E-01 1.01E-01 3.87E-02
2I-212 £.4gE-01 2.685%5-01 2.82E-01
TL-208 4,.83z2-02 1..08-01 8.25E-02
U-235 Not Detescted @ ---c-a-a-. 2.26E-01
TE-231 Not Detectsd @ ---------. 1.20E+01
SR-231 Not Detected @ --------- 1.38E+00
TE-227 Not Detected  -«-------- 3.17E-01
RA-223 Not Detactsd @ ------=--- 2.11E-01
RN-219 Not Detected @ ---------. 3.67E-01
P8-211 Not Detected W ----c----- 7.95E-01
TL-207 Not Detected @ --------- 1.32E+01
aAM-241 Not Detected @ --------- 4 _gSE-Q1
PU-239% Not Detected  --------- 4,28E+02
N®-237 Not Detectsd @ --------- 2.65%E-01
DA-233 Not Detected @ --------- 5.83E-02
TH-22% Not Detected @ --------- 2.41E-01




{Summary Report] - Sample ID: 70141616
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ -=----vu-- 3.92E-02
AG-110m Not Detected @ --------- 3.48E-02
2A-133 Not Detected  ---=-=-=---- 5.88E-02
BE-7 Not Detected = --------- 1.72E-01
CDh-10¢9 e ey = 9.14E-01
Ch-115 Not Detected @ --------- 1.23E-012
Cz-13¢9 Not Detected @ -«------- 2.91E-02
C=-141 Not Detected @ --------- 5.14E-02
CE-144 Not Detected = --------- 2.37E-02
CO-5¢6 Not Detectgd @ -~------- 1l.08E-01
C0-57 Not Detected = ---=--=---- 2.88E-02
CO-58 Not Detacted @ =~===c---- 3.13E-G2
C0-60 Not Detected ---=-=--- 3.47E-02
CR-51 Not Detected @ -------=-- 2.37E-01
C&-134 Not Detected  --~-=-=---- 4 33E-02
CS-137 4 _44FE-0Z 2.05E-02 1.99E-02
EU-152 Not Detected @ -=-«=--==-=-- 8.64E-02
EU-154 Not Detected @ -=-«a-=--- 1.80E-01
EU-155 Not Detected @ --=--=----- 1.40E-01
FE-58 Not Detected @ --------- 7.71E-02
GD-1583 Not Detected @ ~--------- 1.02E-01
HG-203 Not Detected @ --------- 3.04E-0Q2
r-131 Not Detected @ --------- 3.41E-02
IR-1%92 Not Detected @ --------- 2.73E-02
K-40 1.70E+01 2.5BE+00 2.59E-01
MN-52 Not Detected @ --------- 3.52E-02
MN-54 Not Detected @ --------- 3.49E-02
MO-99 Not Detected @ --------- 4.10E-01
NA-22 Not Detectsf @ --------- &4.,188-02
NA-24 Not Detectsed @ --------- 3.60E-01
NB-8S Not Detectsed @ --------- 2.23E-01
D-4 NoctT Detectsd e ------- Z2.17B-C1
Ni-57 A T ST 6.92E-02
PB-210 Not Detected = --------- 3.35E+01
xU-103 Not Detectsd @ --------- 2.85E-02
A0-106 Not Decesgced  --------- 2.85E-01
£$3-122 Not Det=s=cced ==--=----- 6£§.32E-02
S5-124 Not Detecgszd --+------ 3.06E-02
§2-125 Not Detected @ --------- 7.92E-02
SN-113 Not Detscted @ =-=------- 3.55E-02
SR-85 Not Detected  --------- 31.61E-02
T™h-182 Not Detected = -~-------- 1.44E-02
TA-183 Not Detected  --------- 5.36E-01
TC-99m Not Detected  --------- 1.25E+01
TL-201 Not Detected @ -=-w-w---- 2.86E-01
X2-133 Not Detectesd  --~-=----- 2.71lE-01
v-88 Not Detectzd @ «-------- 2.47E-02
ZN-865 Not Detectad  ~===-n---- e,78E-02
ZR-95 Not Detectsg @ ---=--=-=-=-- 5.60E-02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program {8§: Laboratcryi *
* 8-14-97 8:12:10 PM *

************************************************************tt**t**fr*f**

: J’ /J"/W Reviewed by: BLJW .

* Analyzed by:
(24 E R LS SR LSRR X)) TETTETXT XL T X TRk rhrrrrdrrtrrgrery (2 A R R R RS LR R R R LS

Customer B.GALLOWAY/MAC (6682/SMO)
Customer Sample ID 033956-002
Lab Sample ID 70141617

Sample Description MARINELLI SOLID SAMPLE
Sample Quantity 575.060 gram

Sampie Date/Time : B-12-%7 11:37:00 AM
Acquire Start Date/Time : 8-14-97 £€:2%:33 BPM
Detector Name : LABQ2

tlapsed Live/Real Time 6000 / 6002 seconds

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

Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected --------- 31,.69E+00
TH-234 2.71E+00 7.86E-01 7.28E-01
RA-226 1.58E+00 8.54E-01 6.58E-01
BPE-214 5.18E-01 1.13E-01 7.8%E-02
BI-214 Not Detected @ ------=--- 5.60E-02
TE-232 5.76E-01 2.95E-01 1.51E-01
RA-228 5.15E-01 1.96E-01 1.74E-01
AC-228 5.8%E-01 2.56E-01 £.63E-02
TH-228 7.69E-031 2.83E-02 E.28E-01
KA-224 S.%0E-01 2.182-01 7.70E-02
DR-212 5.41E-01 1.52E-01 3.91E-02
BI-212 5.89E-01 i1.05z2-01 3.242-01
TL-208 5.05E-01 1.202-02 7.31E-02
U-235 Not Detsc¢cted @ --------- 2.6%E-01
TH-231 Not Detscted @ -----=-=-. 1.3¢E+01
PA-231 Not Detected @ -----=--- 1.53E+00
TH-227 Not Detscted  ---------. 3.462-01
RA-223 Not Detacted = «-------- 2.49E-01
RN-218 Not Detected @ ---c----. 4,03E-Q12
PR-211 Not Detected @ --------- G .36E-01
TL-207 Not Detected @ --------- 1.45E+01
AM-2241] Not Detected  --------- 5.36E-01
byU-239 Not Detected @ --------- 4,82E+02
NP-237 Not Detected = --------. 2.17=-01
BA-233 Not Detected = --------- €.35E-02
TE-229 Not Detected @ ---«------ <.882-01




(Summary Report] - Sample ID: : 70141617
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ =--=------ 4 33E-02 B
AG-110m Not Detected  --------- 4 _05E-02
BA-133 Not Detected  =---=------ 6.80E-02 r__;( aw.
BE-7 1.0€6E-02 1.27E-01 1.78E-01 -— '
CD-10% = =oc oo g2z ot 9.97:-:-0-'4/”«'(:’{"‘"{ /f//s*/
CD-115 Not Detected  ----e=-v-- 1.37E-01
CE-13¢ Not Detscted = --------- 3.22E-02
CE-141 Not Detected @ -=-=---=---- 6.05E-02
CE-144 Not Detected @ --------- 2.59E-01
CO-56 Not Detscted =-=---=----- 4 23E-02
Co-587 Not Detected @ --------- 3.42E-02
C0-58 Not Detscted --=---=---- 3.65E-02
CC-60 Not Detacted ----==--- 3.%6E-02
CR-51 Not Detected  -------u- 2.60E-01
CS-134 Not Detected @ --------- 4 .87E-02
CS-137 6.24E-02 3.58E-02 2.58E-02
EU-152 Not Detscted @ --------- 1.03E-01
EU-154 Not Detected @ --------- 1.89E-01
EU-155 Not Detected -«------- 1.58E-01
FE-59 Not Detected @ --------- 8.33E-02
GD-153 Not Detected  --------- 1.1%E-01
HG-203 Not Detected  --------- 3.54E-02
I-131 Not Detscted @ --------- 3.78E-02
IR-1892 Not Detected  --------- 2.56E-02
K-40 1.77E+01 2.72E+00 2.78E-01 :
MN-52 Not Detected @ --------- 4,48E-02
MN-524 Not Detected @ --------- 3.82E-02
MO-59 Not Detected @ --------- 4 .58E-01
NA-22 Not Detected @ --------- 4,68E-02
NA-24 Not Detected = --=------- 4,11E-01
NB-9¢& Not Detscted @ -----c=---- 2.47E-01
ND-147 Not Detscteld -mecemea-- 2.51E-01
NI-57 Not Detscted @ --=---=---- 1.52E-01
PE-210 Not Detscgsed --------- 31.74E+01
RU-1023 Not Detszcted  --------- 1.22E-02
RU-106 Not Detzcted  --------- 3.31E-02
grn-122 " Not Detected  --------- 7.87E-02 .
SB-124 Not Detected  ------=--- 31.43E-02
SB-125 Not Detscted ™ --------- $.08E-02
SN-113 Not Detszcted  --------- 4 01E-Q2
SR-85 Not Detscted  --------- 4 28%E-02
TA-182 Not Detected = --------- 1.54E-01
TRA-183 Not Det=scted @ --------- 6.24E-01
TC-9¢Sm Not Detscted @ =~----=---- 1.77E+01
TL-201 Not Detected @ --------- 3.30E-01
XE-133 Not Det=cted I 3.26E-01
Y-88 Not Detscted  --------- 2.€585E-02
ZN-685 Not Detsgcred -------=-- 1.07E-01
ZR-95 Not Detscred ---e----- 6§.22E-Q2




I E A S A E S A AR E A RS SALEREEERREREESE LRSS EREEEEREEEEEEEEEREESESEE SIS IENENEIEEEEEES.

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laberatoryi *
* 8-14-97 9:57:07 PM *

2 A SRR R AR AR S SRRl RS llisal il ittt il RSRL LR SR RS EE S LSRR S S S

ol

: Analyzed by: d’/“’/'7

Reviewed by:
TEXX T TT T T Tt x

Tttt hhkrrrhrrrr T rerrrrr et

Customer B.GALLOWAY/MAC (6682/SMO
Customer Sample ID 033957-002
Lab Sample ID 70141618

Sample Description

: MARINELLI SOLID SAMPLE
Sample Quantity :

835.000 gram

Sample Date/Time B-12-57 11:57:00 AM
Acquire Start Date/Time g-14-287 8:14:15 ™M
Detectecr Name LABQ2

zlapsed Live/Real Time 6000 / 6003 seconds

Comments:
(2 A A S EE LR EEE SRS LS LR AL LLSE L EEEE LA SRS E R E RS E R EETEZRERZ L ETEL L L EE R LR L L E L EEESE XL S SRS

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error {(pCi/gram)
U-238 Not Detected @ --------- 3,185E+00
TE-234 8.34E-01 4 . 36E-01 €.25E-01
RA-226 1.352E+00 7.36E-01 S.BSE-01
PE-214 7.22E-01 1.37E-01 6.01E-02
BI-212 &.58E-01 1.33E-Q1 4.71E-02
TE-232 7.558E-01 3.85E-01 1.43E-01
RA-228 8.74E-01 2.18E-021 1.26E-01
AC-228 8.86E-01 1.94E-01 7.87E-02
TH-2285 7.37E-Q1 2.42E-02 4.63E-01
RA-224 £§.47E-01 2.73E-01 6.26E-02
bP3-212 §.15E-01 1.33E-02 3.75E-02
BI-212 5,.37E-01 4 . 837-11 2.7¢T-01
TL.-208 §.07E-01 =.702-012 Z.88E-Q2
U-235 Not Detected -----=--- 2.3RE-Q1
TE-231 Nct Detected  -----=-=--- 1.22E+01
PA-231 Nct Detected @ --------- L.37E+Q0
THE-227 Nct Detectsed @ --------- 3.32E-01
RRr-2213 Not Detected --------- 2.15E-01
RN-218 Not Detected = -=-------- 3.63E-01
bB-211 Not Detected @ --+------ 8.14FE-01
TL-207 Not Detfected --------- 1.26E+01
AM-2241 Not Detected = --------- 4 .61E-01
PU-23¢ Not Detected @ --------- 4 28E+0Q2
NEB-237 Not Detected @ --------- 2.5¢E-01
bDA-233 Not Detected @ --------- 5.50E-02
H-22% Not Detsgted ----=-=-a- 2.47E-01




{Summary Report] - Sample ID: 70141818
Nuclide Activity 2-sicma MDA
Name {(pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ ----=---- 3.86E-02
AG-110m Not Detected @ -~---=----- 2.96E-02
BA-133 Not Detected @ ---=-=---- 6.32E-02
BE-7 3.0%E-Q1 2.23E-02 1.72E-01
CD-10% S SR g — 8.82E-01
CD-115 Not Detected @ --------- 1.29E-01
CE-139% Mot Detected @ --------- 2.88E-02
CE-141 Not Detected @ --------- §5.36E-02
CE-144 Not Detected @ ----=----- 2.33E-01
CO-56 Not Detected - ----=----- 9.04E-Q2
CO-57 Not Detected - --------- 2.93E-02
CC-58 Not Detected @ --------- 3.1%E-02
CC-60 Not Detected @ --------- 3.33E-02
CR-51 Not Detected @ --------- 2.33E-01
£8-134 Not Detected @ --------- 4 .45E-02
CS-137 Not Detected  --------- 3.26E-02
EU-152 Not Detected  --------- B.E80E-0Q2
EU-154 Not Detected  --------- 1.78E-01
EU-155 Not Detected @ «--=----- 1.46E-01
FE-5¢ Not Detected @ --------- 6§.97E-02
GD-153 Not Detected @ --------- 1.04E-01
EG-203 Not Detected --------- 3.10E-02
I-131 Not Detected @ --------- 3.30E-02
Ik-1982 Not Detected @ --------- 2.66E-02
K-240 1.86E+01 2.85E+00 2.39E-01
MN-52 Not Detected --------- 3.66E-02
MN-54 Not Detected . --------- 1.70E-Q2
MO-9¢ Not Detected @ --------- 4.00E-01
NaA-22 Not Detected  -----we--- 3.99E-02
NA-24 Not Detected @ --------- 3.86E-01
NB-85 Not Detected @ --------- 2.40E-01
ND-147 Not Detected @ --------- 2.10E-01
NI-57 Not Detected --------- 7.09E-02
PE-210 Not Detected  --------- 3.34E+01
RU-103 Nor Detectsd @ --------- 2.72E-02
RU-108 Not Detected = --------- 2.76E-01
SB-122 Not Detected @ =-=--=-=---- €.59E-02
SB-124 Not Detzacted ™ --=«----- 2.81iE-0Q2
SB-125% Not Detectedéd @ --------- 7.88E-02
SN-113 Not Detected = --------- 3.51E-02
SR-85 Not Detscted  --+------ 3.53E-02
TA-182 Not Detected @ --------- 1.48E-01
TA-183 Not Detected  ---=------ 5.43E-01
TC-99m Not Detected = --------- 1.88E+01
TL-201 Nct Detected  © --------- 3.01E-01
XE-133 Neot Detascted @ --------- 2.87E-01
Y-88 Neot Detected @ --------- 2.54E-02
ZN-65 Neot Detacted = --------- 1.01E-01
ZR-95 Not Detected - -=------- 5.48E-02
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* Sandia National Laboratories . *
* Radiation Protection Sample Diacnostics Program [881 Laborateryi *
x §-14-97 11:41:56 BPM *

222 RAZRE SRR S22 22 d s X2 Al a2 R ARt ill iR R A At bl sl o R b B & & i i b B

* y *
* Analyzed by: 0:’//5’/’? Reviewed by: %ﬁ[’w Fﬂ/ *
TR TIrehkThdhd LA 4 0 & TRk AT E T T T AT T T Tk rrrerrrrryr
Customer : B.GALLOWAY/MAC (6682/SMO)

Customer Sample ID 03395&8-00z2
Lab Sample ID 70141612

Sample Description : MARINELLI SOLID SAMPLE

Sampie Quantity 8§64.000 gram

Sample Date/Time 8-12-¢7 12:00:00 BPM
Acquire Start Date/Time 8-14-57 §:59:25 PM
Detector Name LARQZ2

zlapsed Live/Real Time 6000 / €003 seconds

Comments:
22 ERS AR REEREEEELEELAEEE LS RS A3 A 2R ARl d i R A R R R Al sl l il i i i ad il iR SR EE X

Nuclidge Activity 2-siams MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --=--===--- 2.61E+00
TH-234 5.44E-(01 4 17E-01 £.30E-01
RA-226 9.63E-01 7.00E-01 4,28E-01
DR-212 4.3%E-01 1.02E-0z2 5.58E-02
BI-214 3.85E-01 B8.12E-Q2 4 . 04E-02
TH-232 5.15E-01 2.54E-02 1.178-01
Ra-.228 S.2%E-01 2.43E-0% 1.20E-01
AC-228 5.43E-01 1.718-0: €.84%-02
TH-228 5.73E-01 1.85%-0% 3.G8E-01
RA-224 4.87E-Q1 1.775-01 7.458-02
PB-212 5.24E-01 1.58E-02 3.26E-02
Br-212 4.76E-01 3.68E-01 2.64%5-01
TL-208 4 . 24FE-01 9.76E-C2 5.30E-02
U-23¢ Not Detscted @ --------- 2.03E-01
TE-231 Not Detected @ --------- 1.06E+01
£aA-2131 Not Detected = --------- 1.162+00
TE-227 Not Detected @ ---~--=-- 2.78E-01
RA-223 Nct Detected - ---=-«---- 1.82E-01
RN-219 Not Detected = --------- 3.02E-01
PE-211 Not Detected @ --------- 6£.6%E-01
TL-207 Not Detected @ --------- 1.15E+01
AM-241 Not Detacted @ -----=---- 3.78E-01
PU-239 Not Detected @ -+-------- 3.67E+Q2
NP-237 Not Detected W --------. 53.08E-01
Pa-233 Not Detscgted - --------- 4 ,.90E-02
TE-228% Ngt Detscted  --------- 2.0%E-01




[Summary Report] - Sample ID: 70141619
Nuclide Activity 2-sigms MDA
Name (pCi/gram) Errcr (pCi/gram)
AG-108Bm Not Detected @ --------- 3.18E-02
AG-110m Not Detected @ --------- 2.64E-02
SA-133 Not Detected @ ----==--- 5.08E-02
BE-7 1.07E-01 8.45E-C2 1.10E-01
CDh-106% Not Detected @ --==--caa-- 1.02E+00
CD-115 Not Detected W -ww-cc-a-- 1.08=2-01
CE-135 Not Detected @ --------- 2.41E-02
CE-141 Not Detected  -=-----«-- & .60E-02
CE-144 Not Detected @ --------- 2.01E-01
CO-56 Not Detected @ --«------ 32.00E-02
CO-57 Not Detected @ --------- 2.55E-02
CO-58 Not Detected @ --------- 2.88E-Q2
CO-&0 Not Detected  -----c--- 3.03E-02
CR-51 Not Detected  --=-=--=---- 2.04E-01
CS5-134 Not Detected @ --------- 3.68E-02
C5-137 Not Detected @ --------- 2.87E-02
EU-152 Not Detected  --------- 7.66E-02
=U-154 Not Detected  --wv--w--- 1.47E-01
EU-155 Not Detected W --------- 1.22E-01
TE-59 Not Detected @ --------- &.45E-02
GD-153 Not Detected @ --------- 8.63E-02
EG-203 Not Detected @ --------- 2.60E-02
I-131 Not Detected @ --~-c-ce---- 2.87E-02
IR-192 Not Detected = ~--------- 2.33E-02
¥K-40 1.93E+01 2.81E+CO 1.90E-01
MN-52 Not Detected @ --------- 3.4%9E-0Q2
MN-54 Not Detected @ -+------- 2.22E-02
MO-99 Not Detected @ --«------ 3.49E-01
NA-22 Not Detected @ --------- 3.70E-02
NA-24 Not Detected @ --------- 3.97-01
NE-95 Not Detected @ --------- 2.01E-01
ND-1247 Nct Detected - ----=----- 1.88z-01
NI-57 Not Decscted  --------- 1.22E-01
PBR-210 Not Detected @ --------- 2.86E+01
RU-103 Not Detected  ----«---- 2.50E-02
RU-106 Not Detected @ --------- 2.4SE-01
£§8-122 Not Detscted @ --------- 5.B4E-02
SR-124 Not Detected @ --------- 2.50E-02
SB-125 Not Detected  --------- €.82E-0Q2
SN-1213 Not Detected @ --------- 3.112-02
SR-85 Not Detected @ --------- 3.00E-02
TA-182 Not Detected - --------- 1.28E-01
TA-183 Not Detected W --------- 4 _528-01
TC-99m Not Detected - -----«--- 1.94E+01
TL-201 Not Detected  --------- 2.682E-01
£E-133 Not Detected @ --------- 2.55E-01
Y-88 Not Detected  --------- 1.83E-02
ZN-65 Not Detectred @ --------- 8 .82E-02
ZR-95 Not Detected -=-=---c--- £.122-02
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* Sandia National Laboratories _ *
* Radiation Protection Sample Diagnostics Program ([881 Laboratary. *
* 8-15-97 1:2€:41 AM *

AR R R 2R s 2 2222222222322 22 22 R PR R R XL SR X222 R 2 R X Rl ad o e bttt td

* *
*r Analyzed by: P/F/ oD Reviewed by: ? L%}T‘r x
kTR AT AT k¥ r L XA LR AR A SRR AR EEE S E R LS * THET T T ETTrTCY

Customer B.GALLOWAY/MAC (66E82/SMO)
Customer Sample I 033836-002
Lab Sample ID 70141620

Sample Description
Sample Quantity

Sample Date/Time
Acquirs Start Date/Time
Detector Name

Zlzpsed Live/Rezl Time

MARINELLI SOLID SAMDLE
680.000 gram
8-12-¢7 12:04:00 DM
B-14-97 11:44:02 BM
LARQOZ2
6000 / 6002 seconds

Comments:
I R R AR R E R A LA A 222222222 2 R 2 2 2 R A R A oo EEEEEFETESTETELEELEEE EE LR EEEE TR E RS EEES

Nuclide Activity 2-sigme MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ -=--=-=----. 2.98E+00
TH-234 5.12E-01 4,49E-01 6.19E-01
RA-226 8.0SE-0Q1 4.06E-01 4 _T7E-01
P5-214 31.76E-01 8.39E-02 6€.57E-02
5I-214 3.73E-01 1.00E-02 4.71E-02 i
TE-232 4 _03E-01 2.90E-01 1.51E-01
RA-228 4 .56E-01 1.74E-0C2 1.31E-01
AC-228 5.16E-01 1.76E-01 T7.53E-02
TH-228 £.81E-01 2.30E-012 3.98E-01
RA-224 S.71E-0Q1 1.85E-0Q1 7.63E-02
PB-212 4,7%E-01 9.13E-02 3.92E-02
5I-212 5.85E-01 5.%2=2-01 2.%0E-01
TL-208 3.87E-Q1 1.07E-G1 6.67E-02
U-23¢% Not Detectad @ --------- 2.20E-01
TE-231 Not Detsctsd @ --------. 1.13E+01
PA-231 Not Detected  -=-------- 1.35E+0Q0
TE-227 Not Detectsgd @ --------- 2.01E-01
RA-223 Not Detected W --------- 1.9%E-01
%N-219 Not Detected @ --------- 3.39E-01 .
bR-211 Not Detected @ -«-=---4--- 7.79E-01 izﬁl
TL-207 = 5E5-5S S DI 5. 615+00 b7 KoAe il f//y/;;
AM-241 Not Detscted  -----=---.. 4,19E-01
BU-23¢ Not Detectsd  --------- 4 _(0%E+02
NP-237 Not Detected @ --------.. 3.34E-01
Ba-233 Not Detected @ ---------. £.33E-02
TH-22% Nct Detected  -«-=-=---. 2.28E-01




[Summary Report] - Sample ID: : 70141620

Nuclide Activity 2-sigma MDA
Name (pCi/gram) ‘Exrror (pCi/gram)
AG-108m Not Detected @ ----+---- 3.6585E-02
AG-110m Not Detected @ ----=---- 3.16E-02
BA-133 Not Detected W ---=------ 5.55E-02
BE-7 4 Q0eE-01 1.72E-01 1.68E-01
Ch-109 Not Detected @ ~-------- 1.11E+00
CD-115 Not Detected @ -~-------- 1.28E-01
CE-139 Not Detected @ -~--=---=-+-- 2.66E-02
CE-141 Not Detected @ --------- 4 SCGE-02
CE-122 Not Detected ----=---- 2.24E-01
CO-56 Not Detected @ --------- 3.57E-02
C0-57 Not Detected @ -~~===---- 2.7%E-02
C0O-58 Not Detected @ ----=---- 3.05E-02
C0-60 Not Detected  --------- 3.38E-02
CR-51 Not Detected @ ~-------- 2.29E-01
CS-134 Not Detected  -=--=----- 4 -20E-02
CS-137 2.42E-02 3.28E-02 1.78E-02
EU-152 Not Detected @ --------- 8.37E-02
EU-154 Not Detected  ------=-- 1.68E-01
EU-1585 Not Detected  --------- 1.37E-01
FE-59 Not Detected @ -~-------- 7.01E-02
GD-153 Not Detected  =--=------ 9.,76E-02
HG-203 Not Detected @ --------- 2.%6E-02
I-131 Not Detected @ -~-------- 3.32E-02
IR-192 Not Detected @ =--==-=-=-=-=-- 2.52E-02
K-40 1.72E+01 2.62E+0Q 2.4585-01
MN-52 Not Detected  --------- 3.65E-02
MN-54 Not Detected @ --------- 3.23E-0Q2
MC-59 Not Detected @ --------- 4 20E-01
NA-22 Not Detected  --------- 4 08E-02
Na-24 Not Detected  --------- 4, 93E-012
NBE-9% Not Detected @ --------- 2.23E-01
ND-147 Not U=c=zted  ----e--a- 2.11z-.0
NI-57 Not Detected @ --------- 1.38E-01
P5-210 Not Detected @ ----c---- 3.1245+01
RU-2103 Not Detected @ --------- 2.73E-02
RU-106 Not Detected R R R 2.7¢E-01
£3-122 e oo 2.
S$3-124 Not Detected @ --------- 2.98E-02
SB-1Z5 Not Detected  =--------.- 7.37-02
SEN-113 Not Detected  --------- 3,40E-02
SR-85 Not Detected @ ~-------«-- 3.51E-02
TA-182 Not Detected - --------- 1.42E-01
TA-183 Not Detected  --------- 5.01E-01
TC-99m Not Detected  ----=---- 2.6LE+01
TL-201 Not Detected @ --------- 2.82E-01
Xz-133 Not Detzcted @ --------- 2.83E-01
v-88 Not Detected @ --------. 2.40E-02
ZN-€5 Not Detected  --------- $.822-02
ZR-S5 Not Detected - --------- §.56Z-02
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* Sandia National Laboratories 1 *
* Radiation Protection Sample Diagnostics Program [881 LaborztoIy; *
* §-15-97 3:11:19 AM *

(2222 SRR RS R R SRR A RSl Rl st dl R R R Ra RS bl il

r x
* Analyzed by: r 4 /{/} Reviewed by %?/ 1 ffk *
***********t***** gk kN ****************r******* *** kW ETERT TR AR T YT

Justomer B.GALLOWAY/MAC (85682/SMO)
Customer Sample ID 033837-002
~ab Sample ID 70141621

Sample Description : MARINELLI SOLID SAMPLE

Sample Quanticy 547.000 gram

Sample Date/Time §-12-97 12:17:00 PM
Acquire Start Date/Time g8-15-97 1:28:4¢ AM
Detector Name LABO2

Zlapsed Live/Real Time 6000 / 6002 seconds

Comments:
I 22 LS A LSS EEE L EEREELE A SRR AR R E R R A R AR A S S AR EEEE R EEE IR EEEREEEEE R E R R R L g g 3

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {(pCi/gram)
U-238 Not Detected @ --------- 3.58E+00
TH-234 Not Detected @ ----=----- 8.70E-01
RA-226 1.20E+Q0 4.64E-01 4 .99E-01
PB-214 §.58E-01 1.2%E-01 B.21E-02
BI-21a 4 _87E-01 1.10E-01 5.52E-02 .
TH-232 4 S3E-01 3.12E-01 1.60E-01
RA-228 5.84%-01 2.16E-01 1.76E-0Q1
AC-228 Not Detected @ ---«-=---- 2.10E-01
TH-228 5.022-01 2.36E-0:1 5.1¢E-01
RA-224 5.48E-01 2.50E-02 1.05E-01
BR-212 5.88E-01 1.21E-01 4 .56E-02
2I-212 £.28E-Q1 3.38E-01 3.34E-01
TL-208 5.832-01 1.33Z2-01 7.00E-0Z2
U-235 Not Detected @ --=------ 2.60E-02
TE-231 Not Detscged --=--=---- 1.2%E+01
DD 231 Not Detectsed @ --------- 1.572+00
TE-227 Not Detacted  --------. 3.67E-01
%A-223 Not Detacted @ --------- 2.3%E-01
RN-219 Not Detected  -=--w----- 3.88E-01
PB-211 Not Detected @ --------.- S.17E-01
TL-207 Not Detected  -----x--- 1.262+01
AM-24]1 Not Detected W --------- 5.07=-01
PU-23¢ Not Detected ™ --w------ &4 TTE+Q2
N2-237 Not Detected  ----=----.- 4.162-01
DA-233 Not Detscted W --------. 6.47E-02
THE-22¢ Not Detected  --------- 2.64E-01




(Summary Report]

Nuclide
Name
AG-108m
AG-110m
3A-133
3E-7
Ch-10%
CD-115
CE-139
CE-141
CE-1424
Co-5¢
C0-57
CO-58
CO-60
CR-51
C5-134
C5-137
SU-152
ZU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-182
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
NE-95
ND-147
NI-57
PB-210
RUG-103
=U-108
SB-122
SE-124
SE-125
SN-113
SR-85
TA-182
TA-183
TC-99m
TL-201
XE2-133
Y-88
ZN-&5
ZR-95

Activity
(pCi/gram)

Not
Not
Not

Not
Not
Not
Not
Not
Not
Naot
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

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
4,52E-01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detascted
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.42E+01
Detected
Detected
Detected
Detected
Detacted
Deteacted
Detectad
Detected
Detected
Detected
Detectad
Detected
Detscted
Detectsad
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detectad
Detected

- Sample ID: : 70141621

2-sigma
Error

---------

MDA

(pCi/gram)
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* Sandia National Laboratories *
* Radjation Protection Sample Diagnostics Program (881 Laboratoxrv] x
* 8-15-87 4:56:00 aM *

TR A T N N L T T A R kX T T AR T T T TR TR TR TN TA T T XTI XXX T Y &

* i . x*
* Analyzed by: Vi 11/57 Reviewed by: kﬁ\l& ‘ﬂ/ x
Tk bbb ridd kbt tttr Xkttt bkt d kRt errTrErrerery
Customer E.GALLOWAY/MAC (6682/SMO)

Customer Sample ID 033835-002

Lab Sample ID 70141622

Sample Description : MARINELLI SQOLID SAMPLE

Sample Quantity 58%2.C000 gram

Sample Date/Time B-12-%7 12:22:00 PM
Acquire Start Date/Time 8-15-%7 3:13:23 AM
Detector Name LABQO2

Zlapsed Live/Real Time €000 / 6002 seconds

Conmments
2 A RS S S R R RS SRR L R ER A A RS RS RS R R A AR R RS LR EEEEEETEEESEELEEE RS LR R E TR EE L EEE XS

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Erroxr (pCi/gram)
U-238 Ncot Detected  --------- 3.28E+00
TH-234 Not Detected @ -----=---- 8.03E-01
RA-22¢ 1.30E+00 7.322-01 5.33E-01
PB-214 5.27E-Q1 1.125-01 7.59E-02
BI-214 4 _52E-01 2.34E-01 5.3%E-02
TH-232 5.55E-01 3.04=-01 1.67E-01
RA-228 7.18E-01 2.6E=-01 1.35E-01
AC-228 6.54E-01 1.722-01 E.74E-02
TH-228 S.09E-Q1 2.702-01 5.24E-01
Ra-224 5.64E-0Q1 2.52=-01 £.48%8-02
PB-212 S.90E-01 2.225-02 4 . 00E-02
3Ir-212 S.88E-01 1.4%E-Q1 3.36E-01
TL-2(08 Not Detectsd @ --------- 6.96E-02
U-2358 Not Detactsd @ --------- 2.45E-01
TH-231 Not Detected  --------- 1.28E+01
DA-231 Not Detectsd @ -~--+-=-e--- 1.52E+00
TH-227 Not Detectzd @ --------- 3.4%9E-01
RA-223 Not Detectsd  ~-------- 2.36E-01
RN-219 Not Detected @ --------- 3.81E-012
FB-211 Not Detectzd @ --------- 8.67E-01
TL-207 Not Detacted  ----=-=--- 1.4gE+01
%%-%gl Not Detected @ --------.- 4,82E-01
2U-239 Not Detectzsd  --------- 4.48E+
NP-237 2gs= oo S AP 2_385_83,@2:47;/7 f/hf/j
ba-233 Not Detectsf  --------- 6.09E-02
TH-229 Not Detectsd  ------..- 2.583E-01 ’




(Summary Report] - Sample ID: : 70141822
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected  --------- 4 24E-02
AG-110m Not Detected @ --------- 3,64E-02
SA-133 Not Detected  --------- 6.56E-02
2E-7 S.B3E-01 2.2%E-01 1.71E-012
CD-109 Not Detected @ --------- 8.13E-02
CDh-115 Not Detected @ ---=--=---- 1.50E-01
CeE-13¢9 Not Detected @ --------- 3.00E-02
CE-141 Not Detected @ --------- 5.55E-02
CE-144 Not Detected @ --=---=---- 2.45E-0:
CO-56 Not Detected @ ------=--- 3.56E-02
Cco-57 Not Detfected = -=-«=-=--=-- 3.10E-02
CO-58 Not Detected @ ~---==--=-- 3.30E-02
C0-60 Not Detected @ --------- 3.51E-02
CR-51 Not Detected @ --------- 2.63E-01
CS-134 Not Detected @ --------- 5.08E-02
CS-137 4.18E-02 2.05E-02 1.93E-02
EU-152 Not Detected  --------- $.30E-C2
EU-154 Not Detected @ --------- 1.93E-01
£U-155 Not Detected  ----=---- 1.52E-01
FE-59 Not Detected --------- 7.56E-02
GD-153 Not Detected @ -~------- 1.07E-01
EG-203 Not Detected @ --=--===-=- 3.45E-02
I-131 Not Detected @ --------- 3.68E-02
TR-192 Not Detected  --------- 3.00E-02 -
K-40 1.4BE+01 2.33E+00 2.74E-01 )
MN-52 Not Detected  «----=-=--- 2.32E-02 M
MN-54 P YT 2.30E-02MA ¢ el
M0-99 Net Detected --------- 4&,74E-01
NA-22 Not Detected @ --------- 4 _42E-Q2
NA-24 Not Dectacted @ -----==--- 6.18E-01
NB-8% Not Detected @ --------- 2.65E-01
ND-147 Not Dzrsct=sd  ---=------ Z2.37E-01
NI-57 Not Detected = -----=---- 1.65E-01
bz-210 Not Detected @ --------- 3.67E+01
PU-103 Not Detected @ -~-------- I.13E-Q02
RU-106 Not Deracted  ---=--=---- 3.13=E-01
§r-122 Not Detected @ --------- 8.18E-02
£B-124 Nos Detected --------- 3.45E-02
8%-125 Not Detscted @ --------- 8.79E-02
SN-113 Not Detected @ --------- 3.84E-02
S%-85 Not Detected @ --------- 3.98E-02
TA-182 Not Detected  --------- 1.54E-01
TA-183 Not Detected @ -----=---- 5.%32-01
TC-99m Not Detected @ --=--=--- 4.11E+01
TL-201 Not Detected @ --------- 3.32E-01
XE-133 Not Detected @ --------- 3.32E-01
7-88 Not Decected @ --------- 2.65E-02
ZN-55 Not Dersct=ed @ ----=----- 1.08E-01
ZR-G5 Nct Dercectsd @ ---sw---- £.11E-02

M?’/S?
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* Sandia Natiomal Laboratories *
* Radiation Protection Sample Dlagnostlcs Program [881 Labcratoryl *
* 8-15-97 :18:23 BPM *
*************************tt*************t********************f?**rrt****t
* *
* Analyzed by: Y, ﬂ?/ Reviewed by 4éf'5j *
*hkEXhkrkkkrkrrtrxrhkrrd *kx * *************t***************r * *!****r*t*

5.GALLOWAY/MAC (6682/SMO)
033840-003
70141623

Customer
Customer Samplie I
Lab Sample ID

Sample Description
Sample Quantity

MARINELLI LIQUID SAMPLE
450.000 mL

Sample Date/Time 8§-12-¢7 1:30:00 pPM
Acquire Start Date/Time 8-15-¢7 11:32:12 AM
Detector Name LABQ2 '
Zlazpsed Live/Rezl Time €000 / 6001 seconds

Zommernts
FE R B EEE FEE S EETEEELEL LSS LRSS LE LA AL E AR R R LSRR 2R R R R R X2 2 L R Ao B 8 R 8 R R RN L%

Nuclide Activity 2-sigme MDA
Name (pCi/mi ) Error (pCi/mL )
U-2238 Not Detected  --------- 1.86E+00
TH-234 Net Detected --------- 4 .35E-01
RA-226 Not Detected  --=------ 4 .B9E-01
PB-214 Not Detected @ --------- 5.37E-02
BI-214 Not Detected  --------- 6.18E-02
TE-232 Not Detected — --=---==--- 1.66E-0Q01
RA-228 Not Detected @ -----=---- 1.48E-01
AC-228 Not Detected --=-=------ 8.77E-02
TH-228 Not Detectad @ --=------- 5.33E-01
RA-224 Not Detected @ «-------- 1.17E-01
PR-212 Not Detected  --------- 4.01E-02
BI-212 Not Detected = -=-=------- 3.63E-02
TL-208 Not Detected @ --------- 7.25E-02
-2238 Not Detected @ --------- 1.68E-01
TE-231 Not Detectsd @ ---------. 6.82E+00
TA-231 Not Detectsd @ --+«----w- 1.17E+0C
TH-227 Net Detscted  ---=----- 1.60E-0Q12
RR-223 Not Detected @ --------- 1.28E-01
RN-21% Not Detectsd @ --------- 2.87E-01
PB-211 Not Detescted @ --------- 6.52E-01
TL-207 Not Detected @ --------. 1.03E+01
AM-241 Not Detected W --------.- 2.66E-01
PU-239 Not Detected = -------+-- 2.87E+02
N2-237 Not Detectsd @ «------._ Z.05E-01
ba-233 Not Detectsd @ --------. 4, 72E-02
TH-229 Not Detscted  -------.. 1.58E-01




(Summary Report)

Nuclide
Name

Activity
(pCi/mL )

Not Detected

Not
Not
Not
Not
Not
Nat
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nect
Not
Not
Not
Not
Mot
Not
Not
Not
Not
Not
Not
Nct
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detectad
Detected
Detected
Detected
Detected
Decected
Detacted
Detected
Detcected
Detected
Detected
Derectad
Detected
Detected
Detectead
Detected
Detected
Detected
Detected
Detected
Detacted
Detected
Detected
Detacted
Detectsad

st=cted
Detected
Decected
Detected
Detected
Detectad
Detectad
Detected
Detected
Decactsd
Detected
Detected
Decectad
Decected
Decected
Detacted
Detected
Decected
Detscted

- Sample ID: : 70141623

2-sigma
Error
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* Sandia National Laboracories ‘ i >
* Radiation Protection Sample Diagnostics Program [881 Labcratcry] *
* 8-15-97 3:54:05 BPM *

[ZEA LSS ES SRS SRS RS LA A RS R 2 RS AL AL RRR LR LRS R AR SRR R R AR R AR R R SEEEEREESS

* 4
* Analyzed by: ,/) {? Reviswed by: Eﬂ *
Tk rrerrrrkrird [(Z S & A 8 R -4 XX ********************* **x XX T rrrrrrr

Custcmer B.GALLOWAY/MAC (6682 /5SMO)
Customer Sample ID : 033842-002

Lab Sample ID : 70141624

Sample Description : MARINELLI SOLID SAMPLE
Sample Quancity : 477.0C0 gram

Sample Date/Time : 8-12-87 12:34:00 PM
Acgquire Start Date/Time : 8-15-%7 2:10:52 BM
Detector Name : LABOQOZ

zlapsed Live/Real Time : 6000 / 6002 s=ccnds

Comments:
A LA X R LSRR ARSRES SRR R AR RS L AN A AL AR R LR RLER R RA LSS R SR LR R LSS R R ERESEE XY

Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error (pCi/gram)}

U-238 Not Detected  ~-------- 4.02E+00

ThH-234 Not Detected @ -«---=----- 8 .63E-01

RR-226 1.68E+00 8.72E-01 7.16E-01

PB-214 6.09E-01 1.63E-01 g.1%8E-02

BI-214 5.09E-01 1.28E-01 6.68E-02 .
TH-232 §.48E-01 3.33E-01 1.86E-01

RA-228 5.33E-01 2.28E-01 1.64E-01

AC-228 7.10E-01 6.75E-01 1.01E-01

TH-228 7.06E-01 2.88E-0: £.31Z-01

RA-224 6.85E-01 2.03E-01 1.05E-01

pPRp-212 £.172-01 1.28E-02 5.22E-02

BI-212 7.12E-01 3.82=2-01 3.€3E-01

TL-208 5.18E-01 1.23E-01 7.61%-02

U-23% Not Detectzd @ ------=--. 3.032-01

TH-231 Not Detected @ ----«---- 1.31E+01

DA-231 Not Detected @ -------.--. 1.875+00
TE-227 Neot Detected --------. 4_08E-01

RA-223 Not Detected @ --------- 2.80E-01

RN-215 Not Detected @ --------- 4.66E-01

PB-211 Not Detected  --«-wc---- 1.04E+00

TL-207 Not Detected @ ---------. 1.73E+01
?%-%gé Not Detected @ ------c--- 5.70E-01

- Not Detected @ --------. .3eE+ 7

NP-237 Sttt e p S g 152-8%#%‘4/
PA-233 Not Detected @ -----v---.- 7

TH-229 Not Detected @ -~-------- 3

.1SE-
.:Jsa-fcﬁ ?/15/;7




(Summary Report] - Sample ID: 70141624
Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error {pCi/gram)
AG-108m Not Detected  --------- 5.10E-02
AG-110m Not Detected  --------- 3.89E-02
BA-133 Not Detected @ --------. 8.13E-02
SE-7 Not Detected @ --------- 3.2%E-01
CD-10¢ Not Detected  --------- 1.08E+00Q
CD-115 Not Detscted W --------.- 2.08E-01
2-13¢ Not Detscted  --------- 3.66E-02
C=-141 Not Detected @ --------- 6£.87E-Q2
CE-144 Not Detected  --------- 2.97E-01
CO-56 Not Detected  --------- 1.5%2E-01
C0-57 Not Detected  --------- 3.75E-0Q2
Co-58 Not Detescted @ --------- 4 _29E-0Q2
Co-6&0 Not Detected  --------- 4 _T74E-0Q2
CR-51 Not Detected  --------- 3.17E-01
CS-132 Not Detected @ --------- 5.96E-02
C8-137 Not Detected @ --------- 4 ,22E-02
Elj-182 Not Detected  --------- 1.12E-01
EU-154 Not Detected @ --------- 2.36E-01
EU-155 Not Detected  --------- 1.77E-01
FE-588 Not Detected @ --------- 9 .55E-02
GD-153 Not Detected  -~-------- 1.30E-01
EG-203 Not Derected @ <«+------- 4.05E-02
I-131 Not Detected @ --------- 4.82E-02
IR-192 Not Detected @ =---=------ 3.54E-02
K-4C 1.74E+01 2.67E+00 2.998-01
MN-52 Not Detected  ------w--- 5.80E-02
MN-54 Not Detected @ --------- 4 ,32E-02
MO-89 Not Detected @ --------- 6.45E-01
NA-22 Not Detected  =-----v---- 5.21E-02
NA-24 Not Detected  --------- 1.1%E+00
N3-9¢€ Not Detacted @ ~======-- 3.38E-01
ND-147 Not Decszcced --------- 2.91E-01
NI-S57 Not Detected @ --------- 2.34E-01
DE-210 Not Detected @ --------- 4,32E+01
RU-103 Not Detecred  --------- 3.%EE-02
RU-106 Not Detscted @ =-=-------- 3.63E-01
€3-122 Not Detecftsed @ --------- 1.13E-01
SE-124 Not Detscted --------- 4 32E-02
g€=-12¢ Not Decsctaed  --------- 1.04E-01
SEN-11 Not Detected  --------- 4. 73E-02
Sx-8% Not Detected  --------- 4_.91E-02
Th-182 Not Detected = -=-------- 1.90E-Q1
TA-182 Not Detscred  --------- 7.38E-01
TC-99m Not Detected  --------- 1.758+02
T.-2012 Not Detected  --------- 4 _ 31gE-01
X=-133 Not Detecged  -~~-------- 4 39E.01
v-8§8 Not Detecred  «=-------- 31.29E-02
ZN-53 Not Detsgcred  --------- 1.28E-01
ZR-985 Not Detscted @ ~-=------- 7.48E-02
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¥ Sandia National Laboratories *
* Radiation Protection Sample Diacnostics Program [881 Laboratory] *
* 8-16-97 5:43:35 PM *

*********************t****************************t***********tt?**!1****

k4 *

* Analyzed by: {//i 57 Reviewed by: /gﬁ ‘EJ *

ke rktrxr i (22 24 L1224 4 R R R E B R T ETERRELEE B kT ErErErTr T rrrT ety
: B.GALLOWAY/MAC (6682/SMO)

033843-002

70141625

Customer
Custaomer Sample ID
Lab Sample ID

Sample Description : MARTINELLI SOLID SAMPLE

Sample Quantity 628.0C0 gram

Samnle Date/Time 8-12-¢7 12:40:00 BPM
Acquire Start Date/Time 8-16-97 4:00:56 PM
Detector Name LABRQOZ2

Elapsed Live/Real Time 6000 / 6002 seconds

Commentcs:
I A R e 22 A2 A s R 2 TR R R RS S R AR AR R L L RS ER TR EELER R R RS XXX A X R a8 R R I X R R X 0 8 1

Nuclide Activity 2-sicma MDA
Name {pCi/gxram) Error (pCi/gram)
J-238 Not Detected ~---=----- 3.36E+00
TE-234 1.18E+00 1.02E+00 7.81E-01
RA-226 1.04E+00 §5.26E-02 §5.77E-01
PE-214 4,74E-01 1.11=-02 7.16E-02
BI-214 4 _89E-01 1.12E-01 5.48E-02
TE-232 6.42E-01 3.19E-01 1.40E-01
RA-228 5.38E-01 2.38E-01 1.53E-01
AC-228 £.55E-01 4.,283%-01 8.19E-02
TH-228 5.6‘1»-0'I 2.31Z-01 5.15E-01
RA-224 €.0SE-01 2.522-01 8.36E-02
PE-212 5.80-01 1.78=-02 3.87E-02
ZT-712 F._.=-01 3.47E-0Q: Z.8xz-01
TL-208 5.73E-01 1.65=z-01 7.06E-02
U-235 Not Detscted  ----+---- 2.47-01
TH-231 Not Derected = --------- 1.26E+01
DPA-231 Not Detzcted --------- 1.45E+00
TH-227 Not Detscted @ -c--v---- 3.37E-01
RA-223 Not Detscted  --------- 2.53E-01
RN-219 Not Detscted  --------- 3.92E-01
PR-211 Not Detscted @ --------- 8.72E-01
TL-207 Not Detscted @ --------- 1.49E+01
AM-241 Not Detszcted  --------- 4 _81E-01
PU-239 Not Detscted  --------- 4 _S3E+02
Ng-237 Not Detscted @ --------- 3.88E-01
DA-233 Not Detscted  --------- €.03E-02
TH-229 Not Detsgted ------e-a 2.61E-01




[Summary Report] - Sample ID: : 70141625
Nuclide Activicy 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ ----=-==--- 4,21E-02
AG-110m Not Detected @ ----=-=--«- 2.98E-02
BA-133 Not Detected @ --=-=--=---- 6.
BE-7 6.37E-02 8.73E-02 1.
CD-10¢% e T St 1.
CD-115 Not Detected @ -=-==-=-=-=--- 2.42E-01
CE-139 Not Detected  --=------- 2.98E-02
CE-141 Not Detected @ --------- 5.72E-02
CE-144 Not Detected @ --=-=+---- 2.48E-01
C0-5¢ Not Detected  --------- 3.79E-02
Co0-57 Not Detected  --------- 3.15E-02
C0-58 Not Detected @ --=---=---- 3.60E-02
CC-80 Not Detzcted ™ --------- 31.69E-02
CR-51 Not Detected  --------- 2.64E-01
CS5-134 Not Detected  --------- 4 87E-0Q2
CsS-137 Not Detected @ --------- 3.31E-02
EU-152 Not Detected @ -=---=--=--- 9.40E-02
EU-154 Not Detected = -=--cc--u- 1.94E-01
EU-158 Not Detected @ --------- 1.4%E-01
FE-59 Not Detected  --------- 7.97E-02
GD-153 Not Detected @ --------- 1.08E-01
HG-203 Not Detected  ----=----- 3.32E-02
I-131 Not Detected @ --=------- 4 17E-02
IR-182 Not Detected @ --------- 3.00E-02
K-40 1.76E+01 2.66E+00 2.75E-01
MN-52 Not Detected @ --------- S.06E-02
MN-S54 Not Detected ™ ----=-==-- 2.13E-Q2
MO-99 Not Detected  ------=--- 6.8%E-021
NA-22 Not Detected: - -=------- 2 44FE-Q2
NA-24 Not Detacted @ --------- 3.34E+00
NB-85 Not Detected ™ ----==--- 3.43E-01
ND-147 Noo Letectsd 0 s--e----- 2.71-01
NI-57 St tn t e o 1.49E-Q1 AL
PB-210 Not Detected - --=-==-=-w- 3.59E+01
RU-103 Not Detected  ---=-=---- 3,.22E-02
RU-106 Not Detected @ --------- 2.97E-01
$B-122 Not Detescted = --------- 1.15E-01
SB-124 Not Detacgted @ --------- 3.48E-02
§E-125 Not Detscted @ --------- §.50E-02
SN-113 ST S e 1
ER-§5 Not Detected  -=-=-=---- 4 03E-Q2
TA-182 Not Detected  -=-------- 1.61E-01
TA-183 Not Detected @ ----=-=-=--- 7.18E-01
TC-99m Not Detected ™ --=--=----- 2.79E+03
TL-201 Not Detected  --------- 4,71E-01
X=-133 Not Detected @ --------- £.35E-01
Y-88 Not Detected @ ----=-=-=--- 2.78E-02
ZN-65 Nct Detagted  --=------- 1.08E-01
ZX-95 Not Detscted  -----e--. §.152-02

D
T Tt %//i/f?

553E-02//-7—‘£’Z""‘—ﬂ2/;y/37
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* Sandia National Lahoratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 8-16-57 7:28:16 PM *

R T A T R T r A T T A R R R A R A R T A A T R A AT R AT EA AR T TXN T T AT T T Y

* ( .
* Analyzed by: /) YAJ/” (ﬁ

/;fzf’ Reviewed by: B\ *
(2 A AR S LR R LS AL RS S L kbt dtrbrrhrrrrerrhrrNrrkrretrrrrrrdtaererthrd
Customer B.GALLOWAY/MAC (6682/5MQ)

Customer Sample ID 033844-002

Lab Sample ID 70141626

Sample Description MARTINELLI SOLID SAMPLE

Sample Quantity 655.000 gram

Sample Date/Time 8-12-27 12:55:00 PM
Acquire Start Date/Time 8-16-37 5:45:39 PM
Detector Name LARQ2 A
zlapsed Live/Real Time 6000 / 6003 seconds

Comments: )
I Z2 L R T EEE I L EEEEESLEESLEAR RS AR A LA SR AL AR AL TR LS FELZLEILELESLL RS LSRR L 2L 5 2K

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram)
U-238 Not Detected @ ----=----- 3.17E+00
TH-234 6.77E-01 4,65E-01 6.64E-01
RA-226 1.51E+00 6.18E-01 6.05E-0Q1
PBR-214 6.14E-01 1.17E-01 7.19E-02
53I-212 Not Detected @ --------- 5.08E-02 -
TH-232 6.02E-01 7.168E-01 1.54E-01
RA-228 S.68E-01 2.08E-01 1.57E-01
AC-228 §.95E-01 1.51E-01 §.43E-02
TH-228 £.35E-01 2.198-01 4.81E-012
RA-2224 5.55E-01 2.09E-01 S.07E-02
PR-212 §.35E-01 4 ,30E-012 3.91E-02
Ir-212 7.61lE-02 3.67zZ-01 3.25E-01
TL-208 5.782-01 2.1€=2-01 6£.95E-02
U-238 Not Detected @ «--=-ce---. 2.45E-01
TH-231 Noc Detectzsd @ --------- 1.27E+01
PA-231 Net Decected  --------- 1.49E+00
TH-227 Not Detected @ --------- 3.42E-01
RA-223 Not Detected @ --«--c--- 2.50E-01
EN-219 Not Detected @ --------- 3.85E-01
PB-211 Not Detected @ ---------. 8.66E-01
TL-207 Not Detected @ «--w--an-- 1.44E+01
AM-241 Not Detected @ ------.-- 4,70E-01
2U0-239 Not Detected @ -~-------- 4 . 58E+0Q2
NP-237 Not Detected  --------- 2.38E-01
PA-233 Not Detectsd @ ~-«------ £.94E-02
TH-229 Not Detected - --------. 2.63E-01




(Summary Report] - Sample ID: 70141626

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected  ------=--- 4.,24E-02
AG-110m Not Detected = --------- 3.33E-02
BA-133 Not Detected @ --------- 6.75E-02
BE-7 Not Detected  --------- 2.63E-01
CD-109 Not Detected @ --------- 8.12E-01
CDh-115 Not Detected @ --------- 2.42E-01
CE-139 Not Detected @ ----=----- 3.08E-02
CE-141 Not Detected @ --------- 5.82E-02
CE-144 Nor Detescted ----=-=~-- 2.52E-01
C0-56 Not Detected @ --------- 3.97E-02
CG-57 Not Detscted @ ----=-=~--- 3.13E-02
CO-58 Not Detected  ----=---- 3.47E-02
Co-&0 Not Detected  --------- 3.85E-02
CR-51 Not Detected --------- 2.70E-01
CS5-134 Not Detected @ --------- 4 _90E-02
Cs-137 1.33E-02 1.26E-02 1.75E-02
EU-152 Not Detected  ----~=---- 9.35E-02
EU-154 Not Detected  --------- 1.85E-01
EU- 155 Not Detected @ --------- 1.58E-01
FE-59 Not Detected @ --------- 8.30E-02
GD-153 Not Detected --------- 1.10E-01
EG-203 Not Detected @ ----=-=---- 3.48E-02
I-131 Not Detected @ --------- 4 ,25E-02
IR-192 Not Detected  --------- 2.94E-02
K-40 1.815+01 2.79E+00 2.43E-01
MN-52 Not Detected @ --------- 5.11E-02
MN-54 Not Detected @ --------- 3.56E-02
MO-96 Not Detected --=------ 7.34E-01
NA-22 Notc Detected ™ --------- 4 .43E-02
NA-24 Not Detected @ ----=----- 3.52E+00
NB-95 Not Detected @ -w--=--c--- 31.82E-01
ND-147 Not “.ztsceed --------- 2.81E-01
NI-57 Not Detected @ --------- 3.59%E-01
PB-210 Not Detected  --------- 3.58E+01
RU-103 Not Detzcted ™ ---=-=---- 3.29E-02
RU-106 Not Detected --------- 2.89E-01
SB-122 Not Detected ™ ----=--=--- 1.20E-01
EB-124 Not Detected @ --------- 3.36E-02
SB-125 Not Dete¢tad @ -«=~-==-=-- 8.69E-02
SN-113 Not Detected @ --------- 3.97E-02
ER-85 Not Detected  -----+--- 3.90E-02
TA-182 Not Detected = ----=----- 1.58E-01
TR-183 Nect Detected @ --------- 7.17E-01
TC-99m Net Detected ™ --------- 3.25E+03
TL-201 Not Detected @ --------- 4 83E-01
XE-133 Not Detected @ --------- 5.39E-01
¥-88 Not Detected @ --------- 2.3BE-02
ZN-65 Not Detesected - --=------- 1.08E-01
ZR-95 Not Detected @ --------- 5.87E-02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory! ~
* 8-13-97 1:36:41 PM *
ITEEIT LS E L LS LS L2 L2 22 RS2 X2 22222 2Tl R 2SS Ll R Rt hhlnd iy
* o *
* Analyzed by: 4 Reviewed by: 5[“4@2/ *
******gtttftztttt** *****é&i!&&a*****t***t*t*ttzf* t 2 2222 R 2 X R R AR RS L RS
Customer B.GALLOWAY/MAC (6682/SMO)

Customer Sample 032487-002

Lab Sample ID 70141501

Sample Description

: MARINELLI SOLID SAMPLE
Sample Quantity :

579.000 gram

Sample Date/Time 8-12-97 9:22:00 AM
Acquire Start Date/Time B-13-87 10:59:12 aM
Detector Name LABOL

Elapsed Live/Real Time 6000 / 6002 seconds

Comments: )
L2222 X2 RLER S ESE S AL SRS E A EE RS2SR ZE S YRS ERILLRES LSRR EE SRS R R L B REE S

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram)
U-238 1.27E+00 1.39E+00 2.19E+00
TH-234 1.89E+00 5.46E-01 5.14E-01
RA-226 1.23E+00 8.36E-01 5.78E-01
bp-214 5.27E-01 1.35E-01 5.35E-02 -
BI-214 4,50E-01 1.96E-01 5.74E-02
TH-232 5.02E-01 2.93E-01 2.46E-01
RA-228 5.75E-01 1.12E-01 1.72E-01
AC-228 5.867E-01 ‘2.22E-01 1.17E-01
TH-228 6.16E-01 2.59E-01 53.43E-01
RA-224 5.33E-01 2.758E-01 1.08E-01
PR-212 S.BLE-C1 T1.082-02 Z.44E-02
LoimznZ 5.71E-01 4£.43E-01 3.65E-01
TL-208 5.26E-01 1.57E-01 B.S50E-02
U-2358 Not Detected @ -----cwc--- 2.25E-01
TH-231 Not Detected  ---------. 5.58E+00
PA-231 Not Detected @ --=-------. 1.55E+00
TH-227 Not Detected @ --=---c--- 3.70E-01
RA-223 Not Detected @ --------- 1.62E-01
RN-219 Not Detected @ --------- 4.63E-01
PB-211 Not Detected  --------- 1.10E+00
TL-207 Not Detected @ --c--vc--- 1.75E+01
AM-241 Not Detected ™ --------- 2.06E-01
PyU-239 Not Detected @ --------- 3.77E+02
NP-237 Not Detected @ -------.. 3.06E-01
PA-233 Not Detected W --------. 6.51E-02
TH-229 Not Detected  --------- 2.26E-01




[Summary Report] - Sample ID:

Nuclide
Name

CD-109%
CDh-115
CE-139
CE-141
CE-144
CO-56
C0-57
CO-58
CO-60
CR-51
CS5-134
CS-137
EU-152
EU-154
EU-155
FE-598
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-89
NA-22
NA-24
NB-95
ND-147
NI-57
PB-210
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-8BS
TA-182
TA-183
TC-99m
TL-201
XE-133
Y-88
ZN-65
ZR-85

Activity
(pCi/gram)
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

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

2.11E-02
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.60E+01
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-sigma
Error

-—- - w mmm -

o o=

-—-nmm = --

o maemm-- -

--- e .-

70141501

MDA
(pCi/gram)

3 73E-02

L T
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---------

---------
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---------
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- meamsw ==

9.74E-02
2.87E-02
4 ,98E-02
2.06E-01
3.09E-02
2.55E-02
3.99E-02

4.58E-02

2.76E-01
4,.62E-02
2.81-02
7.62E-02
2.25E-0C1
1.14E-01
1.01E-01
8.91E-02
3.50E-02
3.56E-02
3.17E-02
3.94E-01
4,12E-D2
4.14E-02
4.02E-01
5.34E-02

.37E-01

.BeE-U.
2 S0E-01
§.59E-02
8.79E+00
3,.31E-02
3.3BE-01
6.57E-02
3.73E-02
1.01E-01
4 32E-Q2
4,65E-02
1.86E-01
2.02E-01
S.08E-01
1.49E-01
1.46E-01
3.59E-02
1.29E-01

6.86E-02

8.32E-01A/

e Teadit

&/ 149/
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* Sandia Nationmal Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratcry] *
* ‘ B-13-97 2:49:56 PM b
I EZ TSI I LT LA S LY XL 2L il dd ittt iRl e sl Al R A dl Al ha Rl A R A R R AR A S
* i *
* Analyzed by: & )'-!/;7 Reviewed by: gbq(ﬁq’ *
ThkkhhrerktkbtTrEThrtd Ttk AT h Tk TrE T et Tt Etew T LY gt rrrrtrrrtrrrrery
Customer : B.GALLOWAY/MAC (6682/SMO)

Customer Sample : 032492-002

Lab Sample ID : 70141502

Sample Description : MARINELLI SOLID SAMPLE

Sample Quantity : £93.000 gram

Sample Date/Time : 8-12-57 10:03:00 AM

Acquire Start Date/Time : 8-13-97 1:07:18 PM

Detector Name : LABO1

Elapsed Live/Real Time : 6000 / 6002 seconds

Comments: .

A A SR AL EE SR EAE SIS A LSS L2 AR R AR AR AR R LR R R L LSRR ETLELELZ R R & T ERE R L F I R IR Ay

Nuclide Activity 2-sigma MDA

Name {pCi/gram) Error {(pCi/gram)

U-238 2.18E+00 3.62E+400 2.07E+00

TH-234 2.75E+00 7.18E-01 5.25E-01

RA-226 1.50E+00 €.17E-01 6.68E-01

DB-214 5.56E-01 1.11E-01 5.6BE-02 -

BI-214 4.7%E-01 1.24E-01 €.36E-02

TH-232 6.47E-01 3.68E-01 2.50E-01

RA-228 7.55E-01 4 23E-01 2.12E-01

AC-228 6.71E-01 2.05E-01 1.01E-01

TH-228 5.30E-01 3.87E-01 5.87E-01

RA-224 6.85E-01 3.57E-01 1.10E-01

PBR-2212 €.29E-01 “1.70E-01 4,.70E-02

BI-212 Not Detected @ --------- 4_.71E-01

TL-208 6.22E-01 1.68E-01 8.95E-02

U-235 Not Detected @ ----«---- 2.26E-01

TH-231 Not Dstected  --------- S.B2E+00

PA-231 Not Detected @ -~------- 1.54E+00

TH-227 Not Detected @ --------- 3.81E-01

RA-223 Not Detected @ -------.- 1.69E-01

RN-219 Not Detectead @ --------.- 4.60E-01
- PB-211 Not Detscted @ --------.- 1.05E+00

TL-207 Not Detected @ --------- 1.72E+01

AM-241 Not Detected @ --------- 2.08E-01

PU-235 Not Detected @ -------.. 3.B4E+02

NP-237 Not Detected @ --------.. 3.26E-01

PA-233 Not Detected @ -«------- 6.47E-02

TH-229 Not Dete¢ted  -------.. 2.2%9E-01




(Summary Report] - Sample ID: : 70141502
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Exrror (pCi/gram)
AG-108m Not Detected  -=«vc-ace-- 4.92E-02
AG-110m Not Detected @ -----=---- 4,48E-02
BA-133 Not Detected @ -=------- €.68E-02
BE-7 7.%3E-01 3.52E-01 2.05E-01
BI-207 Not Detected @ --w------ 3.61E-02
CD-1089 S D P P e—t 8.87E-01 /7
CD-115 Not Detected @ --------- 1.05E-01
CE-139 Not Detected @ -~-------- 2.85E-02
CE-141 Not Detected @ ------=--- 5.11E-02
CE-144 Not Detected @ --«-cc--- 2.10E-01
CO-56 Not Detected @ -----=---- 4.47E-02
CO-57 Not Detected @ --------- 2.70E-02
CO-58 Not Detected @ =-=--=--=--- 3.58E-02
Co-60 Not Detected @ ---+¢----- 4 _BSE-02
CR-51 Not Detected @ --------- 2.73E-01
CS-134 Not Detected @ ---+--=---- 4 . 53E-02
£s5-137 6.41E-02 3.52E-Q02 2.93E-02
EU-152 Not Detected  --------- 8.00E-02
EU-154 Not Detected  --e-e---. 2.30E-01
EU-155 Not Detected @ --------- 1.26E-01
FE-59 Not Detected --------- 8.86E-02
GD-153 Not Detected @ --------- 9.25E-02
HG-203 Not Detected @ -=~---c-=-- 3.38E-02 -
I-131 Not Detected --------- 3.64E-02
IR-192 Not Detected @ -~c------ 3.19E-02
K-40 1.56E+01 2.54E+00 4,.02E-01
MN-52 Not Detected @ --------- 4.54E-02
MN-54 Not Detected @ ---=----- 4.37E-02
MO-99 Not Detected - --------- 4,17E-0}
NA-22 Not Detected = ----c-e--- 5.42E-02
Na-24 Not Detected @ «vcvc-w-n- 1.49E-01
NB-95 Not Detected @ --------- 1.92E-01
ND-147 Not Detected @ --------- 2.49E-01
NI-57 Not Detected @ --v-ce---- 9.358E-02
PB-210 Not Detected --------- 5.11E+00
RU-103 Not Detected @ ----c----- 3.55E-02
RU-106 Not Detected ™ --------- 3.42E-Q1
SB-122 Not Detected @ --------- 6.35E-02
SB-124 Not Detected @ ---w-c-aan 3.66E-02
SBE-125 Not Detected =~ --------. 9.76E-02
SN-113 Not Detected ---e----- 4.24E-02
SR-85 Not Detected --------- 4.47E-02
Ta-182 Not Detected @ --------- 1.84E-01
TA-183 Not Detected @ --------- 2.06E-01
TC-99m Not Detected  --------- 6.14E-01
TL-201 Not Detected @ ~-------- 1.54E-01
XE-133 Not Detected @ --------- 1.56E-01
Y-88 Not Detected @ ~---c----- 3.79E-02
ZN-65 Not Detected  --------- 1.23E-01
ZR-95 Not Detected @ --------- 7.07E-02
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* Sandia National Laboratories . *
* Radiation Protection Sample Diagnostics Program [881 Labecratory] *
* 8-13-97 4:34:58 PM *
TP ELE T T LT L L L LLLALL LS L IS SR AR A2 RS X R R A X2 R gt i h Al
* 1 . *
* Analyzed by: 32§2%G7 Reviewed by: g[HPP/ *
kXt kT kT TREETYT LA 224 KL X TETTATRET A AT ETTE R TS TR EETTEEFT I AR TTEYTY

Customer
Customer Sample ID
Lab Sample ID

: B.GALLOWAY/MAC (6682/SMO)
: 033950-002
70141503

Sample Description : MARINELLI SOLID SAMPLE

Sample Quantity 808.000 gram

Sample Date/Time §-12-97 11:01:00 AM
Accuire Start Date/Time 8-13-97 2:52:21 PM
Detector Name : LABO1

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:
222422 A AL AL SRR R LA A S LA SRl AR RAA R AR RS AR LR FELELESELEEELLTLEEEEEEEE R NS R

Nuclide Activity 2-sigma MDA
Name {(pCi/gram) Error (pCi/gram)
U-238 Not Detected  ---«w----- 1.37E+00
TH-234 1.14E+0Q0 3.3BE-01 4.44E-01
RA-226 8.20E-01 3.71E-01 4 ,61E-01
PBR-214 5.08BE-01 1.07E-01 4, 72E-02 -
BI-214 4_.68E-01 1.3BE-01 4 .83E-0Q2
TH-232 5.60E-01 2.99E-01 2.08E-01
Ra-228 6.94E-01 2.10E-0Q1 1.51E-01
AC-228 £.17E-01 1.96E-01 9_.22E-02
TH-228 Not Detected @ ---------. 4 .08E-01
RA-224 5.48E-01 2.538-01 5.36E-02
br-212 E.79E-02 1.00E-01 3.892E-02
BI-212 4 .95E-01 2.54E-01 2.61E-01
TL-208 5.56E-01 1.62E-01 6.52E-02
U-235 Not Detected @ ------ca-. 1,8%E-01
TH-231 Not Detected @ ----v---- 7.74E+00
PA-231 Not Detected @ --------. 1.27E+00
TH-227 Not Detected ™ --------- 3.20BE-01
RA-223 Not Detected @ --------. 1.29E-01
RN-219 Not Detected @ ---c-ec-a--. 3.77E-01
bPR-211 Not Detected  --------- B.76E-01
TL-207 Not Detected W <-c-w---- 1.46E+01
AM-241 Not Detected @ --------. 1.72E-01
PU-239 Not Detected @ --------- 3.16E+02
NP-237 Not Detected @ -----n--- 2.54E-01
PAa-233 Not Detected @ --------. 5.13E-02
TH-229 Not Detec¢ted @ «--c-----. 1.81E-01




[Summary Report] - Sample ID: : 70141503

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected ~«--==e-- 3.84E-02
AG-110m Not Detected  -----=---- 4.,45E-02
BAa-133 Not Detected @ ----c----- 5.34E-02
BE-7 Not Detected @ +---==--=-- 2.48E-01
BI-207 Not Detected  --------- 1.95E-02
CD-10% S e Ter
CD-115 Not Detected @ -=-=---=--- B.54E-02
CE-13¢% Not Detected @ -««--cu== 2.34E-02
CE-141 Not Detected @ --------- 4,19E-02
CE-144 Not Detected = =----~-----~ 1.75E-01
CO-56 Not Detected  --------- 3.60E-02
C0-57 Not Detecred  =-+~c+----- 2.17E-02
CO-58 Not Detected  --------- 3.23E-02
Co-60 Not Detected  =--=--=---- 3.B2E-02
CR-51 Not Detected @ -----=---- 2.24E-01
CS-134 Not Detegted @ --------- 3.70E-02
Cs5-137 1.80E-01 S.11E-02 2.22E-02
EU-152 Not Detected ---c------ 6.46E-02
EU-154 Not Detected @ --------- 1.78E-01
EU-155 Not Detected  --------- 1.02E-01
F£-59 Not Detected @ ««-=-==-a- 8.36E-02
GD-153 Not Detected  --------- 7.25E-02
BG-203 Not Detected  --------- 2.81E-02 -
I-131 Not Detected @ --------- 3.04E-02
IR-192 Not Detected @ --------- 2.52E-02
K-40 - 1.64E+01 2.62E+00 3.09E-01
MN-52 Not Detected @ +-------- 3.74E-02
MN-54 Not Detected @ ---+«=-=--- 3.35E-02
MO-99 Not Detected @ --------- 3.36E-01
NaA-22 Not Detected @ --------- 4 72E-02
NA-24 Not Detected @ 2-------- 1.12E-01
NB-85 Not Detecg2d ™ --------- 1.63E-01
ND-147 Not Detected  --------- 2.11E-01
NIi-57 Not Detected  ------+-- 8.02E-02
PB-210 Not Detected @ --------- 7.08E+00
RU-103 Not Detected @ --=------- 2.95E-02
RU-106 Not. Detected =@ --------- 2.77E-01
SB-122 Not Detected - --«------ 4.95E-02
SB-124 Not Detected  --------- 2.94E-02
SB-125 Not Detected  --------- B.79E-02
SN-113 Not Detected @ --------- 3.47E-02
SR-85 Not Detected  --------- 3.54E-02
TA-182 Not Detected @ --------- 1.63E-01
TA-183 Not Detected @ --------- 1.72E-01
TC-99m Not Detected @ ------=--- 5.55E-01
TL-201 Not Detected @ -=-------- 1.23E-01
XE-133 Not Detected @ --------- 1.27E-01
Y-88 Not Detected @ --------- 2.90E-02
ZN-65 Not Detected @ ~+------- 1.10E-01
ZR-95 Not Detected @ --------- 5.92E-02
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* Sandia National Laboratories . *
* Radiation Protection Sample Diagnostics Program {881 Laboratory! *
* 8-13-87 6:19:51 PM M
122223 L 222222 dlt iR lid sl d sl il il lll 2l addRlid Rttt h R anll R
* .( *
* Analyzed by: 3/;&{/5-7 Reviewed by: & (4 G *
(22222 XL 12222 ladl ) 1222232222222 AR R B ER RS EE Txrrrrrrtrtrrdrertroexr

Customer B.GALLOWAY/MAC (6682/SMO)
Customer Sample 033955-002
Lab Sample ID 70141504

Sample Description : MARINELLI SOLID SAMPLE

Sample Quantity : 516.000 gram
Sample Date/Time : B-12-97 11:37:00 AM
Acquire Start Date/Time : 8-13-97 4:37:26 PM
Detector Name : LABO1

Elapsed Live/Real Time : 6000 / 6002 seconds

Comments:
A SRR LS AT A LRSS SRS EI IS A RS AR R R AR SRR R LR R R EFE EEEEFETELEE LR LR L R LR XL T R R IEE TP I

Nuclide Activity 2-sigma MDA
Name {pCi/gram} Error (pCi/gram)
U-238 2.92E+00 3.23E+00 2.29E+00
TH-234 3.58E+00 9.04E-01 5.59E-01
RA-226 1.93E+00 4. .78E-01 6.21E-01
PB-214 4 .90E-01 1.16E-01 £.19E-02
BI-214 Not Detected @ +-------- 1.39E-01
TH-232 5.00E-01 3.82E-01 2.93E-01
RA-228 5.17E-01 2.38E-01 2.16E-01
AC-228 Not Detected ™ --------- 2.43E-01
TH-228 5.17E-01 3.86E-01 S.0lE-01
RA-224 5.26E-01 3.45E-01 9.785E-02
PB-212 5.74E-01 “1.08E-01 §5.23E-02
BI-222 8.11E-01 7.26E-01 4. 63=Z-C1
TL-208 4.88E-01 2.89E-01 8.72E-02
U-235 -t TS -SE-Y.Y- M- T] 2.55E-01 »/o-?'o'{c‘%:f"‘f
TE-231 Not Detegcted ~-------- 1.07E+01 ‘
PA-231 Not Detected @ ---------. 1.76E+00
TH-227 Not Detected @ -----=---- 4 0BE-01
RA-223 Not Detected @ --------- 1.83E-01
RN-219 Not Detected W --c--=---. 4,.76E-01
bPB-211 Not Detected @ ---------. 1.09E+00
TL-207 Not Detected @ --------. 1.89E+01
AM-241 Not Detected @ --------- 2.35E-01
bU-23g9 Not Detected @ --~------ 4.04E+02
NpP-237 Not Detected @ --------. 31.46E-01
DA-233 Not Detected @ --------- 6€.80E-02
TH-229 Not Detected @ ---------. 2.48E-01

&/ifs



[Summary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
BI-207

- Sample ID: : 70141504
Activity 2-sigma
{pCi/gram) Error

-- e

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

¢D-10% ——ir2 2 -G m—d 30T O,

CDh-115%5
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS5-134
C8-137
EU-152
EU-154
EU-155
FE-59
Gb-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
NB-85
ND-147
NI-57
¥B-210
RU-103
RU-10¢
5B-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TC-98m
TL-201
XE-133
Y-B88
ZN-§5
ZR-95

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

S.80E-02
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.66E+01
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

.........
---------
---------
---------
_________
---------
---------

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

.........
..........
.........
.........
.........
.........

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

.........
.........
.........
.........
.........
.........
.........
.........

MDA

(pCi/gram)

L

2.61E-02

B.55E- 01Am711¢

1.13E-01
3.13E-02
5.44E-02
2.24E-01
4.97E-02
2.88E-02
4.13E-02

5.30E-02

3.01E-01
4.8BE-02
3.32E-02
B8.73E-02
2.48E-01
1.33E-01
S.78E-02
1.05E-01
3.B4E-0Q2
3.8B1E-02
3.28E-02
4.75E-01
5.10E-02
4 .50E-02
4,65E-01
€.00E-02
1.70E~-01
2.12E-01
2.8BE-01
1.14E-01
1.00E+01
3.85E-02
3.78E-01
7.13E-02
4.21E-02
1.13E-01
4.62E-02
4.98E-02
2.11E-01
2.35E-02
B.61E-01
1.68E-01
1.75E-01
4.03E-02
1.40E-01
B.07E-02

A
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratoryl *
* 8-13-97 8:04:51 PM *

P L2 2222222222222 222 222 222X 2 RS XX 2L I LS XA SRS AR AL R A AR RN R LA B R R bl

+* _ *
* Analyzed by: * 4/ 5 Reviewed by: )féiﬁﬁf/%7 *
******X*****X****** *****! :z **t*t*t**********X**** TErETATRETEECETREYTYT

Customer B.GALLOWAY/MAC {6682/SMD)
Customer Sample ID 033B38-002
Lab Sample ID 70141505

Sample Description : MARINELLI SOLID SAMPLE

Sample Quantity 537.000 gram

Sample Date/Time 8-12-8%7 12:22:00 PM
Acquire Start Date/Time 8-13-97 6:22:15 PM
Detector Name LABO1

Elapsed Live/Real Time 6000 / 6002 seconds

Commants:
2 ZEZEA XL EE T EEE L AL SIS LA A4 LS A A A A S AL A Rl 2 X R R 2R IR E X S XN L X R XS EL FH EIH I W R I

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ ---=-=--=-- 2.28E+00
TH-234 B.28E-01 5.64E-01 5.47E-01
RA-226 9.67E-01 7.80E-01 €.1BE-01
PB-214 5.43E-01 1.13E-01 6.29E-02
BI-214 5.39E-01 1.55E-01 €.44E-02
TH-232 6.67E-01 3.65E-01 2.78E-01
RA-228 5.858E-01 2.33E-01 1.93E-01
AC-228 7.17E-01 2.44E-01 1.20E-01
TH-228 Not Detected - -----=-+«-- 5.17E-01
RA-224 £.34E-0C1 .3.41E-01 1.08E-01
PB-212 6.5%E-01 - 1.20E-01 4 _.60E-02
BI-212 5.5%E-01 4.22E-01 4,16E-01
TL-208 6.50E-01 1.87E-01 8.35E-02
U-235 Not Detected  --------- 2.35E-01
TH-231 Not Detected ™ --------- 9.50E+00
TA-221 Not Detected @ --------- 1.62E+00
TH-227 Not Detected @ --------- 4 _0g=z-01
RA-223 Not Detected @ --------- 1.60E-01
RN-218 Not Detected @ --------- 5.07E-01
PB-211 Not Detected - ------a-- 1.12E+00
TL-207 Not Detected @ ---c---.- 1.75E+01
AM-241 Not Detected @ --------- 2.06E-01
PU-239 Not Detected @ -----c---- 3.96E+02
NP-237 Not Detected  -----u--- 31.19E-01
PA-233 Not Detected  --------- 7.00E-0Q2
TH-225% Not Detected @ --------- 2.24E-01




[Summary Report]

Nuclide
Name

Activity
(pCi/gram)
Not Detected
Not Detected
Not Detected

£.63E-01
Not Detec:ed

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

2.91E-02
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.42E+01
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID: : 70141505

2-sigma
Error

----------

MDA

(pCi/gram)

5.29E-02
4.39E-02
6.86E-02
2.092-01
3.762-02
8.10E-01

---------

- amm e ==

-k o W m o=

- o e m om o om o=

N N X N

I A X

-—em e wme.-e-

- e - .- -

---------

- ow ow o o

---------

---------

- . == .-

---------

- m - -

---------

1.13E-01
2.92E-02
5.30E-02
2.16E-01
4.77E-02
2.74E-02
4.11E-02

- - - -

;Utrd!C'/G'V{&’(‘ Qt/{?/ﬁ 5

4.81E-02

2.84E-01
4.73E-02
2.68E-02
8.182-02
2.45E-01
1.26E-01
5.55E-02
9.22E2-02

3.63E-02 -

3.87E-02
3.23E-02
4.57E-01
5.36E-02
4.31E-02
4.48E-01
5.76E-02
1.78E-01
2.15E-01
2.62E-01

1.23E-01

8.69E+Q0
3.71E-02
3.715-01
6.482-02
3.8B4E-02
1.06E-01
4.41E-02
4.90E-02
1.54E-01
2.08E-01
9.05E-01
1.61E-01
1.53E-01
3.74E-02
1.28E-01
7.01E-02
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* Sandia Natiornal Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* B-13-97 9:49:45 PM *
L2 L 2 X222 LR L L2422 024 it il A2l Rl 2T LIRSS LA LSRR R R R SR RD K]
* +
* Analyzed by: ;74%/}7 Reviewed by: - *
244442324222 2 )2 TR E R TR AT AT A AT A AT EC TR AT ATEIRAAEET R AR A A bbby

Customer : B.GALLOWAY/MAC (6682/SMO)
Customer Sample ID : 033845-002
Lab Sample ID 70141506

Sample Description

: MARINELLI SOLID SAMPLE
Sample Quantity :

522.000 gram

Sample Date/Time ) 8-12-97 12:59:00 PM
Acquire Start Date/Time 8-13-97 8:07:15 PM
Detector Name LABOl1

Elapsed Live/Real Time 6000 / 6002 seconds

Comments: ] -
*****t*******************************************************************

Nuclide Activity 2-sigma MDA

Name (pCifgram} Error (pCi/gram)

U-238 Not Detected @ --+-c--ea- 1.79E+00
TH-234 Not Detected @ --=-+-=--c. 7.11E-01
RA-226 1.11E+00 £.18E-01 6.04E-01 .

PR-214 5.72E-01 1.28E-01 6.08BE-02 .
BI-214 5.04E-01 1.49E-01 6.97E-02

TH-232 5.84E-01 3.51E-01 2.93E-01
RA-228 5.88E-01 2.38E-01 1.95E-01
AC-228 Not Detected --------- 2.70E-01
TH-228 7.67E-01 4.62E-01 5.55E-01
RA-224 6.85E-01 _2.88E-01 1.19E-01

PBR-212 6.57E-01 .1.25E-01 4.9%E-02
3I-212 B.16E-01 S.69E-01 4.34E-01
TL-208 5.13E-02 1.91E-01 8.37E-02
U-235 Not Detected @ --------- 2.33E-01
TH-231 Not Detected @ ----c--a..- 9.75E+00
PA-231 Not Detected  -=------- 1.72E+00
TH-227 Not Detected  --------- 4.15E-01
RA-223 Not Detected @ -------.- 1.71E-01
EN-219 Not Detected  --------- 4 _.B80E-01
FBR-211 Not Detected @ -------.. 1.01E+00
TL-207 Not Detected @ --------- 1.93E+01
?g»gg; Not Detected @ «-------.. 2.12E-01

- Not Detected @ --------- 4.02E+02 PR p—

NP-237 S-395-5= WL R TS 2_37E-01,4M“4'u/u4u{
bPa-233 Not Detected @ --------- 6 .83E-02
TH-229 Not Detected @ -------_- 2.33E-01

&/ v/



[Summary Report] - Sample ID: : 70141506

. Nuclide
Name

Activity
(pCi/gram)

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
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SWMU 108: RISK SCREENING AS MENT

I Site Description and History

Sandia National Laboratories/New Mexico (SNL/NM) Soiid Waste Management Unit (SWMU)
108, the Firing Site (Building 9940), is located approximately 1.1 miles north of Magazine
Road and 0.8 mile east of Technical Area (TA) Ill. The total size of the site is approximately
0.4 acre. This site is on Kirtland Air Force Base (KAFB) land permitted to the U.S. Department
of Energy (DOE). Building 9940 is an active site managed by Organization 6423, the Reactor
Safety Experiments Department. However, the area on top of the bunker where releases
occurred, the Fully Instrumented Test System (FITS) and EXO-FITS units, are inactive. The
terrain is generally flat with a gentle slope to the west. Vegetation is primarily desert grasses.

The Buiiding 9940 complex was buiit in the 1960s as an explosive testing complex and was
originally owned by QOrganization 2510, an explosive components organization. Firing tests at
this time involved conventional explosives, but no records exist of the tests performed. In the
1970s and 1980s, tests were performed to investigate reactor safety designs. Two types of
tests from these experiments were hydrogen combustion tests and fuel cootant interactions
(FCI). The hydrogen combustion tests were conducted to test flammability limits of a mixture of
hydrogen/air and steam. Other than hydrogen, no other hazardous material was used in these
tests.

The FC! experiments invotved the reaction of depleted uranium and corium thermite, which is
essentially a compound of stainless steel, zirconium, iron oxide, nickel-oxide, chromium-oxide,
and molybdenum-oxide powder. The intent of the experiments was to simulate the reaction of
molten core materials and water. Experiments involving corium thermite at Building 9940
began in 1979 and continued until 1982.

Two structures at SWMU 108 were critical to the tests using corium thermite; the EXO-FITS
facility located to the south of Building 9940A, and the FITS tank housed in Building 9940A.
The FITS tank is a 5.6-meter vesse! standing about 5 meters tall and is approximately

1.5 meters in diameter. The EXO-FITS facility consisted of an angle-iron superstructure that
suspended the thermite/melt crucible and a water chamber on a concrete pad.

The constituents of concern (COCs) at the site include depleted uranium and chromium. These
materials were probably released from disposal onto the ground from the FITS tank and from
the release of contaminated steam in the thermite/steam reaction of the EXO-FITS unit.

Because of reported explosives testing in the early history of the site, there is also the potential
for residual high explosives (HE). Therefore, HE is a contaminant of concern at this site,

A radiological survey was conducted at SWMU 108 in October 1993 by RUST-Geotech. Four
point sources and eleven area sources of gamma activity 30 percent or greater than natural
background were identified during this survey. Point sources and smail area sources were
removed in September 1995, and large area sources were remediated in October 1995.
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After the radiological voluntary corrective measures (VCM) activities, 10 post-cieanup samples
were collected from areas exhibiting the highest residual gamma readings. The maximum
level of residual radiological COCs are 54.0 picocuries per gram {pCi/g) for uranium (U)-238,

0.84 pCi/g for U-235, 6.75 pCi/g for U-234, and 64.4 pCi/g for thorium (Th)-234.

Comparison of Results to Data Quality Objectives

The confirmatory sampling conducted at SWMU 108 was designed to collect adequate samples

to:

Determine whether hazardous waste or hazardous constituents have been released
at the site
Characterize the nature and extent of any releases

Provide sufficient Level 3 analytical data to support risk screening assessments.

Table 1 summarizes the sample location design for SWMU 108. The source of potential COCs

at SWMU 108 was from spills and discharges from FCI tests,

Table 1
Summary of Sampling Performed to Meet Data Quality Objectives
Number of Sampling
Potential Area of Site Sampling Sample Density Location
SWMU COC Source (acres) Locatlons {samples/acre) Rationale
108 Spills and 0.4 25 chemical 62 chemical To confirm
discharges 41 radiological” 102 radiological | Geotech VCM
from FCI tests and assure no
chemical

constituents were
present at these
locations

* Includes RUST—Geotech VCM Samples

Surface soils were collected from areas of known releases as determined from background
investigations, and known radiation anomalies as determined by the RUST-Geotech Radiation
survey in 1994 and the radiological VCM activities performed by RUST-Geotech in 1995.

Because the nonradiological COCs are considered to be co-located with the radiological COCs
by the nature of the composition of HE selenium thermite, the number and locations of the
samples depended upon the location and aerial extent of the radiation anomalies. Some
sample locations were selected outside the anomalous areas to further define these
boundaries. Sediments and subsurface soils were collected from a ditch downhill from the site
to investigate the potential for offsite migration.

Table 2 summarizes the analytical and data quality requirements necessary to 1) adequately
characterize hazardous waste or hazardous constituents associated with the releases from the
FCI tests, and 2) support risk screening assessments.

AL/4-98/WP/SNL:RS4300-6.D0C
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Table 2
Summary of Data Quality Requirements
Radiation Protection
General Sample Diagnostics
Engineering Laboratory
Analytical Data Quality Laboratory, Department 713
Requirement Level Charleston SC SNL/NM
RCRA metals lLevel 3 27 Samples Not Applicable
plus Be, Hg, and including
Ni, EPA Method 2 Duplicates
Explosives Level 3 27 Samples Not Applicable
EPA Method including
8330 2 Duplicates
Gamma Level 2 Not Applicable 27 Samples including
Spectroscopy 2 Duplicates

A total of 25 locations were sampied at SWMU 108 and analyzed for RCRA metals including
nickel, beryllium and mercury, and explosives by General Engineering Laboratory (GEL)
Charieston South Carolina. No gross contamination of metals was present in the soils at SWMU
108. Concentrations above background were present in one barium sample and three lead
samples in the surface soil. In the subsurface soil, barium was present above background in
one sample. All other metals were below approved maximum background ievels, including the
suspected COC, chromium, from the corium thermite tests.

Residual explosives in four surface soil samples (octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine [HMX]) appeared to be confined to one area in the northeast portion of the site. No
explosives were present at the four borehole locations in the ditch downhill from the site.

Radiological constituents with activities greater than background appear to be confined to the
immediate test area, although, not necessarily to the anomalous areas. No radiological
activities greater than background were detected downslope from the site on the southern
SWMU boundary.

The SNL/NM Sample Management Office conducted a Level 3 Data Validation review in
accordance with Technical Operating Procedure 94-03. Rev.) (SNL/NM July 1994). This review

has confirmed that the data are acceptable for use in the no further action (NFA) proposal for
Site 108. The data quality objectives for SWMU 108 have been met.

I, Determination of Nature, Rate, and Extent of Contamination

HL1 Introduction

The determination of the nature, rate, and extent of contamination at SWMU 108 was based
upon an initial conceptual mode! validated by confirmatory sampiing at the site. The initial
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conceptual model was developed from historical background information including numerous
site inspections, personal interviews, historical photographs, geophysical and radiological
surveys. The data quality objectives contained in the OU 1335 RFI Work Plan (SNL/NM March
1996) which was modified in the Confirmatory Sampling Plan, July 1997. The data quality
objectives contained in the Confirmatory Sampling Plan (SNL/NM, July 1997) identified the
sample locations, sampie density, sample depth, and analytical requirements. The sample
data used to characterize SWMU 108 were collected in accordance with the rationale and
procedures described in the Confirmatory Sampling Plan (SNL/NM July 1997). The data were
subsequently used to develop the final conceptual model for SWMU 108, which is presented in
Section 6.5 of the associated No Further Action {(NFA) proposal. The quality of the data
specifically used to determine the nature, rate, and extent of contamination are described
below.

.2 Nature of Contamination

The nature of contamination at SWMU 108 was determined with analytical testing of soil and
media and the potential for degradation of relevant COCs (Section V). The analytical
requirements include RCRA metals, plus beryllium, mercury and nickel (EPA Method
6010/7000) to characterize metal contamination in the soii, particularly chromium associated
with the corium thermite tests. Also, analyses for explosives were performed to determine if
residual explosives from aboveground testing could be located (EPA Method 8330). Gamma
spectrometry was used to identify any residual radiological contamination from the FCI tests.

n.3 Rate of Contaminant Migration

The rate of COC migration is dependent predominantly on site meteorological and surface
hydrologic processes as describe in Section V. Data available from the Site-Wide
Hydrogeologic Characterization Project (published annually), numerous SNL/NM air, surface
water, radiological monitoring programs, biological surveys, and other governmental
atmospheric monitoring at the Kirtland Air Force Base (i.e., National Oceanographic and
Atmospheric Administration) are adequate to characterize the rate of COCs migration at
SWMU 108.

.4 Extent of Contamination

The compound HMX is confined to a 900-square-foot area in the northeastern portion of the
site, and the extent of radiological contamination has been defined by the RUST Geotech
survey (RUST Geotech Inc. December 1994). Corium thermite, the reaction product of the FCI
tests at SWMU 108, is a metal alloy of depleted uranium and chromium- and nickel-bearing
stainless steel. Because of the nature of the tests, metals contamination would be co-located
with radiological contamination at SWMU 108. Therefore, soil samples were collected in both
the known areas of radiological contamination at SWMU 108, and downslope of the site to
verify the extent of contamination determined by the RUST-Geotech radiation survey and VCM.
Chromium and nickel, the suspected COCs, were not found in the soils above approved
background levels. Therefore, the lateral extent of contamination appears to be defined.
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The sample density is a function of the size of the anomalous areas in SWMU 108, and the
direction and distance of potential offsite migration. The sample number was deemed sufficient
to establish the presence of contaminants in the soil generated from the operations at

SWMU 108. The sample density was 12-sampies/ acre for chemicat analyses and

18 samples/acre for radiological analyses. This sample density is consistent with comparable
U.S. Environmental Protection Agency (EPA) RCRA investigations/feasibility studies

(Selman et al., 1994).

Because of the relatively low solubility of most metals and organic compounds, limited
precipitation, and high evapotranspiration, the vertical rate of contamination migration is
expected to be extremely low. Therefore, samples were coltected from the ground surface to a
depth of 6-inches bgs, except in the ditch downslope from the test area. At this area, samples
were collected from sediments in the ditch from the surface to a depth of 1-foot, and in the
in-situ soil, at the original bottom of the ditch at a depth interval from one to two feet. Any
former release of metals and radionuclides from the soils and surface discharges at SWMU 108
would have been to the surface soils. There is no historical information that any subsurface
disturbance, testing, or disposal ever occurred at the site, which would mix surface soils
beneath the six-inch depth. Therefore, the six-inch surface sample depth and the two-foot
depth for subsurface sampies are representative of the media potentially impacted by site
activities and is sufficient to determine the vertical extent of COCs migration.

In summary, the design of the confirmatory sampling was appropriate and adequate to
determine the nature, rate, and extent of contamination.

Iv. Comparison of COCs to Background Screening Levels

Site history and characterization activities are used to identify potential COCs. The
identification of COCs and the sampling to determine the concentration levels of those COCs
across the site are described in the SWMU 108 No Further Action (NFA) proposal. Generally,
COCs evaluated in this risk assessment include ail detected organics and relevant radiological
contaminants and all inorganic COCs that were analyzed for. If the detection limit of an organic
compound was too high (could possibly cause an adverse effect to human health or the
environment), the compound was retained. Nondetect organics that were not included in this
assessment were determined to have low enough detection limits to ensure protection of
human health and the environment. in order to provide conservatism in this risk assessment,
the calculation uses only the maximum concentration value of each COC determined for the
entire site. The approved SNL/NM maximum background concentration (Dinwiddie
September 24, 1997) was selected to provide the background screen in Tables 3 and 4.
Human health nonradiological COCs were also compared to SNL/NM proposed Subpart S
action levels (Table 1) (IT 1994).

Nonradiological inorganics that are essential nutrients such as iron, magnesium, calcium,
potassium, and sodium are not included in this risk assessment (EPA 1989). Both radiological
and nonradiological COCs are evaluated. The nonradiological COCs evaluated in this risk
assessment include high explosives and inorganics.

Nonradiological COCs for human health and ecological risk assessment at SWMU 108 are
listed in Table 3. Radiological COCs are listed in Table 4. All tables show the associated
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Nonradiological COCs for Ecological Risk Assessment at SWMU 108 with Comparison to the Assoclated

Table 3

SNL/NM Background Screening Value, Bioconcentration Factor, and Log K,

Is Maximum COC B
Concentration Less individual
SNL/NM Than or Equal to the | Bioconcentration | Log K COC less
Maximum Background Applicable SNL/NM Factor (BCF) {for Bioaccumulator?” | SubpartS | than 1/10 of
Concentration | Concentration Background (maximum organic {BCF>40, log Screening | the Action
COC Name (mg/kg) (mo/kg)” Screening Value? aquatic) COCs) K_>4) Value® Level?
Arsenic 3.09 4.4 Yas 44° Yes 0.5 No
Barium 384 130 No 170° Yes 6000 Yes
Beryllium 0.403 0.65 Yes 19° No 0.2 No
Cadmium 1.63 <1 No 64° Yes 80 Yes
Chromium, total* 9.47 15.9 Yes 16° No 400 Yes
Lead 362 11.8 No 49 Yes = -~
Marcury 0.0574 <0.1 Unknown 5500° Yes 20 Yes
Nickel 9.99 11.5 Yes 47 Yes 2000 Yeos
Selenium 0.941 <1 Unknown 800' Yes 400 Yes
Siiver 5.56 <1 No 0.5° No 400 Yes
HMX 4.23 NA NA 0.26° No -~ --
*IT (1997), Southwest Test Area.
"IT (1994).
‘Bioconcentration factor and/or Log K, from Yanicak (March 1997).
‘Bloconcentration factor from Neumann (1976).
*Assumed to ba chromium Vi for Subpart S sereening procedure.
'Bioconcentration factor from Callahan et al. {1979).
*Log K_, from Maxwell and Opresko (1996).
"NMED (March 1998)
-- Information not available.
K. = Octanol-water coefficient
Log = Logarithm (base 10}.
ma/kg = Milligrams par kilogram.
NA = Not applicable (organic COCs do not have accepted background concentraticns).
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Table 4

Nonradiological COCs for Ecological Risk at SWMU 108 with Comparison to the Associated
SNL/NM Background Screening Value, Bioconcentration Factor, and Log K_,

Is Maximum COC
Concentration Less
SNL/NM Than or Equal to the | Bloconcentration
Maximum Background Applicable SNL/NM Factor (BCF) Bloaccumulator?
Activities Activities Background® (maximum {BCF>44, log
COC Name {pCl/g) (pClg)’ Screening Value? aquatic) K_>4)

Cs-137 0.43 0.664 Yes 3000° Yes
Ra-228 0.87 1.01 Yes 30,000" No*
Th-234 64.4 1.4 No --- No'
U-235 0.84 0.16 No 900° Yes
U-234° 6.75 1.6 No 900’ Yes
U-238 54.0 1.4 No go¢* Yes

*Dinwiddie (September 24, 1997), Southwest Test Area.

*U-234 values were calculated using the U-238 concentration and assuming that the U-238 to U-234 ratio was equal to that
detected during waste characterization of depleted uranium-contaminated soils generated during the radiological voluntary
cofrective measures project, where U-234=1J-238/8 (Brown January 1998).
‘Bioconcentration factor from Yanicak (March 1997).
“Baker and Soldat 1992

*Not considered a bicaccumulator (Yanicak March 1997).

Log = Logarithm (base 10).
pCi/g = Picocuries per gram.
= |nsufficient data.
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approved SNL/NM maximum background concentration values (Dinwiddie September 24,
1997). Discussion of Tables 3 and 4 is provided in Section V1.4 and Sections VI11.2 and VII.3.
Since background levels for mercury, seleniumn, and silver are not quantifiable, the maximum
concentration of these analytes are considered for Risk Screening Assessment even though
they may be below the nonquantified background level.

V. Fate and Transport

The primary release of COCs at SWMU 108 was to the surface soil. Wind, water, and biota are
natural mechanisms of COC transport from the primary release point. Excavation and removal
of soil are potential human-caused mechanisms of transport. Winds can be strong in the open
grassland environment at SWMU 108. Moderate winds can transport soif particles with
adsorbed COCs (or COCs in particulate form) as suspended dust, capable of dry or wet
deposition. Strong winds may move larger {(sand-sized) particles by saltation. Wind erosion is
reduced if the soil surface is moist or it it is protected by vegetation or other cover; however,
most of SWMU 108 is either sparsely vegetated or bare soil.

Water at SWMU 108 is received as precipitation (rain or occasionally snow). The average
annual precipitation in this area is about 8 inches (NOAA 1990), and the evapotranspiration
value is 95 percent of the total rainfall {Thomson and Smith 1985). Precipitation will either
infiltrate or form runoff. Infiltration at the site is enhanced by the sandy nature of the soil (the
soil in the area of the site is primarily Wink fine sandy loam [USDA 1977]) and the nearly flat
(leveled) relief over portions of the site; however, the natural surface has a gentle slope to the
west, and site development has created sloping surfaces in the site that will tend to shed water
rather than allow it to infiltrate. Runoff from the site to adjacent areas is probably significant
only during intense rainfall events and during extended rainfalt periods when soils are near
saturation from previous rainfall. Surface runoff in the area of SWMU 108 is to the west, toward
an internal drainage basin, but no major surface drainage features occur on the site. Runoff
may carry soil particles with adsorbed COCs. The distance of transport will depend on the size
of the particle and the velocity of the water (generally be low due to the low slope of the local
terrain}.

Water that infiltrates into the soil will continue to percolate through the soil until field capacity is
reached. COCs desorbed from the soil particles into the soil solution may be leached into the
subsurface soil with this percolation. The effective rooting depths of the soil at SWMU 108 is
about 60 inches (USDA 1977), indicating the depth of the system’s transient water cycling zone
defined by the dynamic balance between percolation/infiltration and evapotranspiration.
Because groundwater at this site is approximately 347 feet bgs, the potential for COCs to reach
groundwater through the unsaturated zone above the water table is very small. As water from
the surface evaporates, the direction of COC movement may be reversed with capillary rise of
the soil water. Vegetation increases the rate of water loss from the soil through transpiration.

Plant roots can take up COCs that are in the soil solution. This may be a passive process, but
active (i.e., requiring energy expenditure on the part of the plant) uptake or exclusion of some
constituents in the soil solution may also take place. COCs taken up by the roots may be
transported to the aboveground tissues with the xylem stream. Aboveground tissues can also
take up constituents directly from the air by contact with dust particles. Organic constituents in
piant tissues may be metabolized or released through volatilization. That which remains in the
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tissue may be consumed by herbivores or eventually returned to the soil as litter. Aboveground
litter is capable of transport by wind until consumed by decomposer organisms in the soil.
Constituents in piant tissues that are consumed by herbivores may pass through the gut and be
returned to the soil in feces (at the site or transported from the site in the herbivore) or
absorbed to be held in tissues, metabolized, or excreted. The herbivore may be eaten by a
primary carnivore or scavenger and the constituent still held in the consumed tissues will repeat
the sequence of absorption, metabolization, excretion, and consumption by higher predators,
scavengers, and decomposers. The potential for transport of the constituents within the food
chain is dependent upon the mobility of the species that comprise the food chain and the
potential for the constituent to be transferred across the jinks in the food chain.

Degradation of COCs at SWMU 108 may result from biotic or abiotic processes. Most COCs at
SWMU 108 are inorganic and elemental in form and are, therefore, not considered to be
degradable. Radiological COCs, however, undergo decay to stable isotopes or radioactive
daughter elements. Other transformations of inorganics may inciude changes in valence
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of
selenite or selenate from soil to selenc-amino acids in plants). Degradation processes for
organic COCs may inciude photolysis, hydrolysis, and biotransformation. Photolysis requires
light and therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis
includes chemical transformations in water and may occur in the soil solution.
Biotransformation is the metabolization of COCs in biota, including microorganisms, plants, and
animals.

Table 5 summarizes the fate and transport processes that may occur at SWMU 108. COCs at
this site are primarily inorganics {metals and depleted uranium) in surface soil. Because this
site is disturbed, vegetative cover is low. Therefore, the potential for transport of COCs by wind
is possible at this site. Transport by surface-water runoff is moderated by the low slope and
high infiltration of the soil. Significant leaching into the subsurface soil is unlikely for most
inorganics, and leaching to the groundwater is highly uniikely. Degradation of the inorganic
COCs is insignificant, and methylation of selenium is unlikely due to iow biological activity.
HMX (a HE) is the only organic COC detected at this site. Degradation of HMX in soil is
expected to be low and it may leach into the soil with percolation; however, uptake and
bioconcentration of this compound by biota is low (Maxwell and Opresko 1996). The potential
for food-chain uptake of COCs at this site is low due to the degree of disturbance and the
consequent lack of significant contact with ecological receptors.

Table 5
Summary of Fate and Transport at SWMU 108
Transport and Fate Mechanism Existence at Site Significance
Wind Yes Moderate
Surface runoff Yes (to locai internal basin) Low
Migration to groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low
AL/4-S8WP/SNL:RS4300-6.00C 9
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VI. Human Health Risk Screening Assessment

Vi Introduction

Human health risk screening assessment of this site includes a number of steps that culminate
in a quantitative evaluation of the potential adverse human health effects caused by
constituents located at the site. The steps to be discussed include:

Step 1. Site data are described that provide information on the potentiai COCs, as well as the
relevant physical characteristics and properties of the site.

Step 2. Potential pathways are identified by which a representative population might be
exposed to the COCs are identified.

Step 3. The potential intake of these COCs by the representative population is calculated
using a tiered approach. The first component of the tiered approach inciudes two
screening procedures. One screening procedure compares the maximum
concentration of the COC to an approved SNL/NM maximum background screening
value. COCs that are not eliminated during the first screening procedure are
subjected to a second screening procedure that compares the maximum
concentration of the COC to the SNL/NM proposed Subpart S action tevel.

Step 4. Toxicological parameters are identified and referenced for COCs that were not
eliminated during the screening steps.

Step 5. Potential toxicity effects (specified as a Hazard Index {Hi]) and excess cancer risks are
calculated for nonradiological COCs and background. For radiological COCs, the
incremental total effective dose equivalent (TEDE) and incremental estimated cancer
risk are calculated by subtracting applicable background concentrations directly from
maximum on-site contaminant values. This background subtraction only occurs when
a radiological COC occurs as contamination and exists as a natural background
radionuciide.

Step 6. These values are compared with guidelines established by the U.S. Environmental
Protection Agency (EPA) and DOE to determine if further evaluation, and potential site
cleanup, is required. Nonradiological COC risk values are also compared to
background risk so that an incremental risk may be calculated.

Step 7. Uncertainties in the previous steps are discussed.

Vi.2 Step 1. Site Data
The description and history for SWMU 108 is provided in Section I. Comparison of results to

DQOs is presented in Section Il. The determination of the nature, rate, and extent of
contamination is described in Section Ill.

VI3 Step 2. Pathway |dentification
SWMU 108 has been designated with a future land-use scenario of industrial (DOE and USAF
March 1996} (see Appendix 1 for default exposure pathways and parameters). Because of the

location and the characteristics of the potential contaminants, the primary pathway for human
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma
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exposure for the radiological COCs. The inhalation pathway for both nonradiological and
radiological COCs is included because of the potential to inhale dust and volatiles. Soil
ingestion is also included for the radiological COCs. No contamination at depth was
determined, and therefore no water pathways to the groundwater are considered. Depth to
groundwater at SWMU 108 is approximately 347 feet below ground surface. Because of the
lack of surface water or other significant mechanisms for dermal contact, the dermal exposure
pathway is considered not to be significant. No intake routes through plant, meat, or milk
ingestion are considered appropriate for the industrial land-use scenario. However, plant
uptake is considered for the residential land-use scenario.

Pathway Identification
Nonradiological Constituents Radiological Constituents
Soil ingestion Soil ingestion
Inhalation (dust and volatiles) Inhalation (dust)
Plant Uptake (residential only) Plant Uptake (residential only)
Direct gamma
V1.4 Step 3. COC Screening Procedures

Step 3 is discussed in this section and includes two screening procedures. The first screening
procedure is a comparison of the maximum COC concentration to the approved background
screening level. The second screening procedure compares maximum COC concentrations to
SNL/NM proposed Subpart S action levels. This second procedure is applied only to COCs
that are not eliminated during the first screening procedure.

Vi.4.1 Background Screening Procedure

Vi4.1.1 Methodology

Maximum concentrations of COCs are compared to the approved SNL/NM maximum screening
level for this area (Dinwiddie September 24, 1997). The approved SNL/NM maximum
background concentration is selected to provide the background screen in Table 3 and used to
calculate risk attributable to background in Table 9. Only the COCs that are above their
respective SNL/NM maximum background screening level or do not have a quantifiable
background screening level are considered in further risk assessment analyses.

For radiological COCs that exceed the SNL/NM background screening levels, background
values are subtracted from the individual maximum radionuclide concentrations. Those that do
not exceed these background levels are not carried any further in the risk assessment. This
approach is consistent with DOE Order 5400.5, “Radiation Protection of the Public and the
Environment” (DOE 1993). Radiological COCs that do not have a background vaiue and are
detected above the analytical minimum detectable activity are carried through the risk
assessment at their maximum levels. The resultant radiological COCs remaining after this step
are referred to as background-adjusted radiological COCs.
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Vig.1.2 Resuits

A Comparison of SWMU 108 maximum COC concentrations to approved SNL/NM maximum
background values (Dinwiddie September 24, 1997) for human health risk assessment is
presented in Table 3. For the nonradiological COCs, four constituents have maximum
measured vaiues greater than their respective background screening levels. Two
nonradiological COCs do not have a quantifiable background concentration, so it is unknown if
those COCs exceed background. One of the COCs is an organic compound and does not have
a background screening level.

The maximum concentration value for lead is 362 milligrams per kilogram (mg/kg). The EPA
intentionally provides no human heaith toxicological data on lead, and therefore no risk
parameter vaiues can be calculated. However, EPA Region 6 guidance for the screening value
for lead for an industrial land-use scenario is 2,000 mg/kg (EPA 1996a); for a residential land-
use scenario, the EPA screening guidance value is 400 mg/kg (EPA July 1994). The maximum
concentration value for lead at this site is less than both screening values, and therefore lead is
eliminated from further consideration in the human heaith risk assessment.

For the radiological COCs, four constituents had maximum measured activities greater than
their respective background (U-234, U-235, U-238, and Th-234). The constituents are
representative of the depleted uranium used at the site. The Th-234 is the short-lived daughter
of U-238 whose health and safety effects are accounted for in U-238 calculations.

Vi.4.2 Subpart S Screening Procedure
Vi4.2.1 Methodology

The maximum concentrations of nonradiological COCs not eliminated during the background
screening process were compared with action levels calculated using methods and equations
promulgated in the proposed Resource Conservation and Recovery Act (RCRA) Subpart S
(Federal Register, Vol. 55, Title 40 Part 264, 265, 270, and 271 [EPA 1990]) and Risk
Assessment Guidance for Superfund (RAGS) (EPA 1989). Accordingly, all caiculations were
based upon the assumption that receptor doses from both toxic and potentially carcinogenic
compounds resuit most significantly from ingestion of contaminated soil. Because the samples
are all taken from the surface, this assumption is considered valid. If there were 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 were more than
10 COCs, the Subpart S screening procedure was not performed.

Vi4.22 Resulls

Table 3 shows the COCs and the associated proposed Subpart S action level. The table
compares the maximum concentration values to 1/10 of the proposed Subpart S action tevel.
This methodology was guidance given to SNL/NM from the EPA (EPA 1996b). One COC does
not have a proposed Subpart S action level. Because of this COC, the site fails the Subpart S
screening criteria and a hazard quotient (HQ) and excess cancer risk value must be calculated
for all the COCs.
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Radiological COCs have no predetermined action levels analogous to proposed Subpart S
levels, and therefore this step in the screening process is not performed for radiological COCs.

VL5 Step 4. |dentification of Toxicological Parameters

Tables 6 (nonradiological) and 7 (radiological) show the COCs retained in the risk assessment
and the values for the available toxicological information. The toxicological values used for
nonradiological COCs in Table 6 are from the integrated Risk Information System (IRIS) (EPA
1998), Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and EPA Region 9
(EPA 1996¢) databases . Dose conversion factors (DCF) used in determining the excess
TEDE values for radiological COCs for the individual pathways were the default values provided
in the RESRAD computer code (Yu et al. 1993b) as deveioped in the foliowing documents:

« DCFs for ingestion and inhalation are taken from “Federal Guidance Report No. 11,
Limiting Values of Radionuclide Intake and Air Concentration and Dose Conversion
Factors for Inhalation, Submersion, and Ingestion” {EPA 1988).

+ DCFs for surface contamination (contamination on the surface of the site) were
taken from DOE/EH-0070, External Dose-Rate Conversion Factors for Calculation of
Dose to the Public (DOE 1988).

¢ DCFs for volume contamination (exposure to contamination deeper than the
immediate surface of the site) were calculated using the methods discussed in
Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil
(Health Physics 28:193-205 [Kocher 19831} and ANL/EAIS-8, Data Collection

Hanabook to Support Modeling the Impacts of Radioactive Material in Soil (Yu et al.
1993b).

VIi.6 Step 5. Exposure Assessment and Risk Characterization

Section VI.6.1 describes the exposure assessment for this risk assessment. Section Vi.6.2
provides the risk characterization, including the HI value and the excess cancer risk for both the
potential nonradiological COCs and associated background for industrial and residential land
uses. The incremental TEDE and incremental estimated cancer risk are provided for the
background-adjusted radiological COCs for both industrial and residential land uses.
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Table 6
Toxicological Parameter Values for SWMU 108 Nonradiological COCs
SF, Sfinh

CcCoC RiDo RfDjnn (mg/kg- | (mg/kg- | Cancer

Name | (mg/kg-d) | Confidence" | (mg/kg-d) | Confidence” | day)’ day)’ Class®
Barium 7E-2° M 1.4E—4° - - - -
Cadmium 5E—4° H 5.7E-5° - - 6.3E+0° B1
Mercury 3E-4* -~ B8.6E-5° M -~ - D
Selenium 5E-3° H - - -- -- D
Silver 5E-3° L - - -- - D
HMX 5E-2° L 5E-2° -- -- - D

*Confidence associated with IRIS (EPA 1998) database values (L = low, M = medium, H = high).
"EPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA
1998):
B2 - Probable human carcinogen. Indicates sufficient evidence in animals and inadequate or no
evidence in humans.
D - Dot classifiable as to human carcinogenicity.
‘Toxicological parameter values from IRIS electronic database (EPA 1998).
“Toxicological parameter values from EPA Region 9 electronic database (EPA 1996c).
*Toxicological parameter values from HEAST database (EPA 1997a).

coC = Constituent of Concem.

EPA = U.S. Environmental Protection Agency.
HEAST = Health Effects Assessment Summary Tables.
IRIS =Integrated Risk Information System.

RiD, = Oral chronic reference dose.

RiD,, = Inhalation chronic reference dose.

SF, = Oral slope factor,

SF,_, = Inhalation slope factor.

- = Informaticn not available.

mg/kg-day = Milligram per kilogram day.

(mg/kg-day)’ = Per milligram per kilogram day.

AL/4-98/WP/SNL:RS4300-6.D0C 14 301462.185.05 D6/24/98 3:17 PM




RISK SCREENING ASSESSMENT FOR SWMU 108 06/24/98

Table 7
Radiological Toxicological Parameter Values for SWMU 108 COCs Obtained from
RESRAD Risk Coefficients®
SFq Sfinh SFay
COC Name {1/pCl) {1/pCl) __(a/pCl-yr) Cancer Class®
U-238° 6.20E-11 1.20E-08 6.60E—-08 A
U-235 4.70E-11 1.30E-08 2.70E—07 A
U-234 4.40E—11 1.40E—08 2.10E-11 A

*Yu et. al. 1993a,
"EPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A - human carcinogen.
‘U-238 also accounts for Th-234 contribution, since Th-234 is short-lived U-238 progeny.

COC = Constituents of concern.
EPA = U.S. Environmental Protection Agency

SF, = Oral (ingestion) slope factor.
SF., = Inhalation slope factor.
SF,, = External volume exposure slope factor.

SWMU = Solid waste management unit.
1/pCi = One per picocurie.
g/pCi-yr= Gram per picocurie-year.

VI1.6.1 Exposure Assessment

Appendix 1 shows the equations and parameter input values used in calculating intake values
and subsequent HI and excess cancer risk values for the individual exposure pathways. The
appendix shows parameters for both industrial and residential land-use scenarios. The
equations for nonradiological COCs are based upon RAGS (EPA 1988). Parameters are based
upon information from the RAGS (EPA 1989) and other EPA guidance documents and reflect
the reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For
radiological COCs, the coded equations provided in RESRAD computer code were used to
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further
discussion of this process is provided in the Manua! for Implementing Residual Radioactive
Material Guidelines Using RESRAD, Version 5.0 (Yu et al. 1993b).

Although the designated land-use scenario is industrial for this site, risk and TEDE values for a
residential land-use scenario are aiso presented. These residential risk and TEDE values are
presented only to provide perspective of potential risk to human health under the more
restrictive land-use scenario.

VI.6.2 Risk Characterization

Table 8 shows an Hi value of 0.01 for the SWMU 108 nonradiotogical COCs and an excess
cancer risk is 5 x 10710 for the designated industrial land-use scenario. The numbers
presented include exposure from soil ingestion and dust and volatile inhalation for
nonradiological COCs. Table 9 shows that assuming the maximum background concentrations
of the SWMU 108 associated background constituents, the HI is 0.00, and there is no excess
cancer risk for the designated industrial land-use scenario.
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Table 8

06/24/98

Risk Assessment Values for SWMU 108 Nonradiological COCs

industrial Land-Use Residential Land-Use
Maximum Scenario" Scenario®
Concentration Hazard Cancer Hazard Cancer
COC Name (mg/kg) Index Risk Index Risk
Barium 384 0.01 - 0.08 -
Cadmium 1.63 0.00 5E-10 1.33 9E-10
Mercury 0.0574 0.00 - 0.10 -
Selenium 0.941 0.00 -- 0.33 -
Silver 5.56 0.00 -- 0.23 -
HMX 4.23 0.00 - 0.00 -
Total 0.01 S5E-10 2 9E—-10
*EPA (1989).
COC = Constituent of concermn.
EPA  =U.S. Environmental Protection Agency.
SWMU = Solid waste management unit.
mg/kg = milligram(s) per kilogram.
-~ = Information not available..
Table 9
Risk Assessment Values for SWMU 108 Nonradiological Background Constituents
Industrial Land- Use Residential Land- Use
Background Scenario® Scenario”
Concentration® Hazard Cancer Hazard Cancer
COC Name (mg/kg) Index Risk Index Risk
Barium 130 0.00 - 0.02 -
Cadmium <t -~ - - -
Mercury <0.1 - -- - -
Selenium <1 - -- -- --
Silver <1 -- - - -
Total 0.00 == 0.02 -
*IT (1997}, Canyons Area.
"EPA (1989).
COC = Constituent of concern.
EPA =U.S. Environmental Protection Agency.
SWMU = Solid waste management unit.
mg/kg = milligram(s) per kilogram.
-- = Information not available.
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For the radiological COCs, contribution from the direct gamma exposure pathway is included.
For the industrial land-use scenario, the most limiting case TEDE was calculated for an
individual who spends his workday 50/50 indoors/outdoors on the site. This resulted in an
incremental TEDE of 1.5 millirem per year (mrem/yr). in accordance with EPA guidance found
in OSWER Directive No. 9200.4-18 (EPA 1997c¢}, an incremental TEDE of 15 mrem/yr is used
for the probable land-use scenario (industrial in this case); the calculated dose value for

SWMU 108 for the industrial land use is welt below this guideline. The estimated excess cancer
risk is 1.7 x 1075,

For the residentiail land-use scenaric nonradiological COCs, the M| value increases to 2, and
the excess cancer risk is 9 x 10719 (Table 8). The numbers presented included exposure from
soil ingestion, dust and volatile inhalation, and plant uptake. Although the EPA (1991} generally
recommends that inhalation not be included in a residential land-use scenario, this pathway is
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and,
subsequently, for dust to be present in predominantly residential areas. Because of the nature
of the local scil, other exposure pathways are not considered (see Appendix 1). Table 9 shows
that for the SWMU 108 associated background constituents, the Hl is 0.02, and there is no
excess cancer risk.

For the radiological COCs, the incremental TEDE for the residential land-use scenario is

4.4 mrem/yr. The guideline being utilized is an excess TEDE of 75 mrervyr (SNL/NM 1998) for
a complete loss of institutional controls (residential land use in this case); the calculated dose
value for SWMU 108 for the residential land-use is well below this guideline. Consequently,
SWMU 108 is eligible for unrestricted radiological release as the residential land-use scenario
resulted in an incremental TEDE to the on-site receptor of less than 75 mrem/yr. The estimated
excess cancer risk is 5.5 x 1075, The excess cancer risk from the nonradiological COCs and
the radiological COCs is not additive, as noted in RAGS (EPA 1989).

VI.7 Step 6. Comparison of Risk Values to Numerical Guidelines.

The human health risk assessment analysis evaluated the evaluation of the potential tor
adverse health effects for both an industrial land-use scenario (the designated land-use
scenario for this site) and a residential land-use scenario. For the industrial land-use scenario
nonradiotogical COCs, the HI calculated is 0.01 {(much less than the numerical guideline of 1
suggested in RAGS [EPA 1989]). Excess cancer risk is estimated at 5 x 10710, Guidance from
the New Mexico Environment Department (NMED) indicates that excess lifetime risk of
developing cancer by an individual must be less than 108 for Class A and B carcinogens and
less than 105 for Class C carcinogens (NMED 1998). The excess cancer risk is driven by
cadmium, which is a Class B1 carcinogen. Thus, the excess cancer risk for this site is below
the suggested acceptable risk vaiue {10-6).

This risk assessment also determined risks considering background concentrations of the
potential nonradiological COCs for both the industrial and residential land-use scenarios. For
nonradiological COCs, assuming the industrial land-use scenario, the Hl is 0.00. There is no
quantifiable excess cancer risk. Incremental risk is determined by subtracting risk associated
with background from potential COC risk. These numbers are not rounded before the
difference is determined and therefore may appear inconsistent with numbers presented in
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tables and within the text. The incremental Hl is 0.01, and the incremental cancer risk is
5 x 10710 for the industrial land-use scenario. Incremental risk calculations indicate insignificant
risk to human health from nonradiological COCs considering an industrial land-use scenario.

For radiological COCs of the industrial land-use scenario, incremental TEDE is 1.5 mrem/yr,
which is significantly less than EPA’s numerical guideline of 15 mrem/yr. Incremental estimated
excess cancer risk is 1.7 x 1075,

The calculated Hi for the residential land-use scenario nonradiologicat COCs, the calculated HI
is 2, which is above the numerical guidance. The excess cancer risk is estimated at 9 x 1071°,
The excess cancer risk is again driven by cadmium, which is a Class B1 carcinogen.

Therefore, the excess cancer risk for this site is beiow the suggested acceptable risk value
(1078). The HI for associated background for the residential land-use scenario is 0.02. There is
no quantifiable excess cancer risk. The incremental Hl is 2.03, and the incremental cancer risk
is 9 x 10710 for the residential land-use scenario. These incremental risk calculations indicate
potentially significant contribution to human health risk from the COCs considering a residential
land-use scenario.

The incremental TEDE for a residential land-use scenario from the radioiogical components is
4.4 mrem/yr, which is significantly less than the numericat guideline of 76 mrem/yr suggested in
the SNL/NM RESRAD Input Parameter Assumptions and Justification (SNL/NM February
1998). The estimated excess cancer risk is 5.5 x 1075,

VL8 Step 7. Uncertainty Discussion

The determination of the nature, rate and extent of contamination at SWMU 108 was based
upon an initial conceptual model validated with confirmatory sampling at the site. The
confirmatory sampling was implemented in accordance with the Sampling and Analysis Plan
(SNL/NM July 1997), which was reviewed by NMED OB. The DQOs contained in the Sampling
and Analysis Plan {SNL/NM July 1997) are appropriate for use in risk screening assessments.
The data collected, based upon sample location, density, and depth, are representative of the
site. The analytical requirements and results satisfy the DQOs. Data quality were validated in
accordance with SNL/NM procedures (SNL/NM July 1994). Therefore, there is no uncertainty
associated with the data quality used to perform the risk screening assessment at SWMU 108.

Because of the location, history of the site, and future land-use (DOE and USAF March 1996),
there is low uncertainty in the land-use scenario and the potentially affected populations that
were considered in making the risk assessment analysis. Because the COCs are found in
surface and near-surface soils and because of the location and physical characteristics of the
site, there is little uncertainty in the exposure pathways relevant to the analysis.

An RME approach was used to calcuiate the risk assessment values. This means that
parameter values used in the calculations are conservative and that caiculated intakes are
probably overestimates. Maximum measured values of the COC concentrations are used to
provide conservative results.

Table 6 shows the uncertainties (confidence) in nonradiological toxicological parameter values.
There is a mixture of estimated values and values from IRIS (EPA 1998}, HEAST (EPA 1997a)
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and EPA Region 9 (EPA 1996¢) databases. Where values are not provided, information is not
available from the HEAST (EPA 1997a), IRIS (EPA 1998), or the EPA regions (EPA 1996c,
1997b). Because of the conservative nature of the RME approach, uncertainties in toxicological
values are not expected to be sufficiently high to change the conclusion from the risk
assessment analysis.

Risk assessment values for nonradiological COCs are within the human health acceptable
range for the industrial land-use scenario compared to established numerical guidance.

For radiological COCs, the conclusion of the risk assessment is that potential effects on human
health for both industrial and residential land-use scenarios are within guidelines and are a
small fraction of the estimated 360 mrem/yr received by the average U.S. population (NCRP
1987).

The overall uncertainty in ail of the steps in the risk assessment process is considered not
significant with respect to the conclusion reached.

V1.9 Summary

SWMU 108 has identified COCs consisting of some inorganic, organic, and radioiogical
compounds. Because of the location of the site, the designated industrial land-use scenario,
and the nature of contamination, the potential exposure pathways identified for this site included
soil ingestion and dust and volatile inhalation for chemical constituents and soil ingestion, dust
inhalation, and direct gamma exposure for radiological exposure. Plant uptake was included as
an exposure pathway for the residential land-use scenario.

Using conservative assumptions and employing an RME approach to risk assessment,
calculations for nonradiological COCs show that for the industrial land-use scenario the Hi
(0.01) is significantly less than the accepted numerical guidance from the EPA. The excess
cancer risk (5 x 10719) is also below the acceptable risk value provided by the NMED for an
industrial iand use (NMED March 1998). The incremental Hl is 0.01, and the incremental
cancer risk is 5 x 107 1%for the industrial land-use scenario. Incremental risk calculations
indicate insignificant risk to human health for a industrial land-use scenario.

Incremental TEDE and corresponding estimated cancer risk from radiological COCs are much
less than EPA guidance values; the estimated TEDE is 1.5 mrem/yr for the industrial land-use
scenario. This value is much less than the numerical guidance of 15 mrem/yr in EPA guidance
{EPA 1997¢). The corresponding incremental estimated cancer risk value is 1.7 x 1075 for the
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use
scenario that results from a complete loss of institutional control, is only 4.4 mrem/yr. The
guideline for this scenario is 75 mrem/year (SNL/NM February 1998). Therefore, SWMU 108 is
eligible for unrestricted radiological release.

The uncertainties associated with the calculations are considered smail relative to the:

conservativeness of the risk assessment analysis. It is therefore conciuded that this site does
not have potential to affect human health under an industrial land-use scenario.
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VI Ecological Risk Screening Assessment

Vi1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPEC) in soils at SWMU 108 (the Firing Site, Building 9940). A
component of the NMED Risk-Based Decision Tree is to conduct an ecological screening
assessment that corresponds with that presented in the EPA’s Ecological Risk Assessment
Guidance for Superfund (EPA 1997d). The current methodology is tiered and contains an initial
scoping assessment followed by a more detailed screening assessment. Initiai components of
NMED’s decision tree (a discussion of DQOs, a data assessment, and evaluations of
bicaccumulation and fate-and-transport potential) are addressed in the scoping assessment
(Section V11.2), with the exception of DQOs, which are reviewed in Section Il of this report.
Following the completion of the scoping assessment, a determination is made as to whether a
more detailed examination of potential ecological risk is necessary. If deemed necessary, the
scoping assessment proceeds to a screening assessment whereby a more quantitative
estimate of ecological risk is conducted. Although this assessment incorporates conservatisms
in the estimation of ecological risks, ecological relevance and professional judgment are aiso
utilized as recommended by the EPA (EPA 1996d) to ensure that predicted exposures of
selected ecological receptors reasonably reflect those reasonably expected to occur at the site.

ViL.2 Scoping Assessment

The scoping assessment focuses primarily on the likelihood of exposure of biota at/or adjacent
to the site to be exposed to constituents associated with site activities. Included in this section
are an evaluation of existing data and a comparison of maximum detected concentrations to
background concentrations, examination of bioaccumulation potential, and fate and transport
potential. A Scoping Risk Management Decision will invoive a summary of the scoping results
and a determination as to whether further examination of potential ecological impacts is
necessary.

Vvil.2.1 Data Assessment

As indicated in Section IV (Tables 3 and 4), constituents within the 0- to 5-foot-depth interval
that exceeded background concentrations were:

Barium
Cadmium
Lead
Mercury
Selenium
Silver
Th-234
U-234
{J-235
U-238.
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In addition, HMX was also detected in soil at the site.

vii.2.2 Bioaccumualtion

Among the COPECs listed in Section VII.2.1, the following were considered to have
bioaccumutation potential in aquatic environments (Section IV, Tables 3 and 4):

Barium
Cadmium
Lead
Mercury
Selenium
U-234
U-235
U-238.

It should be noted, however, that as directed by the NMED (NMED 1998), bioaccumulation is
exclusively assessed based upon maximum reported bioconcentration factors (BCF) for aquatic
species. Because only aquatic BCFs are used to evaluate the bioaccumulation potential for
metals, bioaccumutation in terrestrial species is likely to be overpredicted.

vil.2.3 Fate and Transport Potential

The potential for the COPECs to move from the source of contamination to other media or biota
is discussed in Section V. As noted in Table 5§ (Section V}, moderate fate and transport
potential exists due to wind dispersion. Surface-water runoff is expected to be of low
significance. Transformation, degradation, and food-chain uptake are also expected to be of
low significance. Migration to groundwater is not anticipated.

Vi.2.4 Scoping Risk Management Decision

Based on information gathered through the scoping assessment, it was concluded that
complete ecological pathways may be associated with this SWMU and that COPECs also exist
at the site. As a consequence, a screening assessment was deemed necessary to predict the
potential level of ecological risk associated with the site.

VIL3 Screening Assessment

As concluded in Section VII.2.4, complete ecological pathways and COPECs are associated
with this SWMU. The screening assessment performed for the site involves a quantitative
estimate of current ecological risks using exposure models in association with exposure
parameters and toxicity information obtained from the literature. The estimation of potential
ecological risks is conservative to ensure ecological risks are not under-predicted.
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Components within the screening assessment include:

¢ Probiem Formulation—sets the stage for the evaluation of potential exposure and
risk

« Exposure Estimation—provides a quantitative estimate of potential exposure

» Ecological Effects Evaluation—presents benchmarks used to gauge the toxicity of
COPECs to specific receptors

+ Risk Characterization—characterizes the ecological risk associated with exposure of
the receptors to environmental media at the site

¢ Uncertainty Assessment—discusses uncertainties associated with the estimation of
exposure and risk

+ Risk Interpretation—evaluates ecological risk in terms of HQs and ecological
significance

» Screening Assessment Scientific/Management Decision Point—presents the
decision to risk managers based on the results of the screening assessment

VIL.3A Problem Formulation

Problem formulation is the initial stage of the screening assessment that provides the
introduction to the risk evaluation process. Components that are addressed in this section
include a discussion of ecological pathways and the ecological setting, identification of
COPECs, and selection of ecological receptors. The conceptuat model, ecologicai food webs,
and ecological endpoints; other components commonly addressed in a screening assessment;
are presented in the “Predictive Ecological Risk Assessment Methodology for SNL/NM

ER Program” (IT June 1998) and are not duplicated here.

ViL3.1.1 Ecological Pathways and Setting

SWMU 108 is located approximately 1.1 miles north of Magazine Road and 0.8 mile east of
TA-ll. The total size of the site is approximately 2.2 acres. The terrain is generally flat with a
gentle slope to the west. The primary vegetation within this area is desert grassland. This area
was previously surveyed for sensitive species on March 20, 1992 (IT June 1992). No sensitive
species were found during this survey, and none are expected to occur due to the lack of
suitable habitat. Complete ecological pathways may exist at this site through the exposure of
plants and wildlife to COPECs in surface and subsurface soil. Direct uptake of COPECs from
soil was assumed to be the major route of exposure for plants, with exposure of plants to wind-
blown soil assumed to be minor. Exposure modeling for wildlife receptors was limited to the
food and soil ingestion pathways. Because of a lack of surface water at this site, exposure to
COPECs through the ingestion of surface water was considered insignificant. Inhalation and
dermal contact were also considered insignificant pathways with respect to ingestion (Sample
and Suter 1994). Depth to groundwater (at approximately 347 feet below ground surface) is not
expected to be affected by COCs at this site.
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ViL3.1.2 COPECs

Screening the COPECs at this site include depleted uranium, chromium, and HE. This
assessment is based upon the maximum soll concentrations of the COPECs as measured in
surface and near-surface soil samples. Both radioactive and nonradioactive COPECs are
avaluated {Section IV, Tables 3 and 4). The nonradioactive chemicals include both HE
compounds and metals. Inorganic analytes were screened against background concentrations.
Those that exceeded the approved SNL/NM background screening levels (Dinwiddie
September 24, 1987) for the area were considered COPECs. Most HE constituents were not
detacted during sampling. The exception fo this was HMX, which was detected. In order to
provide conservatism in this ecological risk assessment, the exposure models use only the
maximum concentration value of each COPEC determinsad for the entire site. Nonradiological
inorganics that are essential nutrients such as iron, magnesium, calcium, potassium, and
sodium were not included in this risk assessment per the EPA (1989). Maximum
concentrations of the COPECs used in the exposure models are presented in Tables 3 and 4.

Vii.3.1.3 Ecological Receplors

As described in detail in IT (June 1998), a nonspecific perennial plant was selected as the
receptor to represent plant species at the site. Vascular plants are the principal primary
producers at the site and are key to the diversity and productivity of the wildlife community
associate with the site. A deer mouse (Peromyscus maniculatus) and burrowing owl { Speotyto
cunicularia) were used to represent wildlife use. Because of its opportunistic food habits, the
deer mouse was used to represent a mammalian herbivore, omnivore, and insectivore. The
burrowing owl was selected as the top predator. Itis present at SNL/NM and is designated as a
species of management concern by the U.S. Fish and Wildlife Service in Region 2, which
includes the state of New Mexico (USFWS September 1995).

ViL3.2 Exposure Estimation

Direct uptake of COPECs from the soil was considered the only significant route of exposure for
terrestrial plants. Exposure modeling for the wildiife receptors was limited to the food and soil
ingestion pathways. Inhalation and dermal contact were considered insignificant pathways with
respect to ingestion {Sample and Suter 1994). Drinking water was also considered an
insignificant pathway because of the lack of surface water at this site. The deer mouse was
modeled under three dietary regimes: as an herbivore (100 percent of its diet as plant
material}, as an omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates),
and as an insectivore (100 percent of its diet as soil invertebrates). The burrowing owl was
modeled as a strict predator on small mammals (100 percent of its diet as deer mice). Because
the exposure in the burrowing ow! from a diet consisting of equal parts of herbivorous,
omnivorous, and insectivorous mice would be equivalent to the exposure consisting ot only
omnivorous mice, the diet of the burrowing owl was modeled with intake of omnivorous mice
only. Both species were modeled with soil ingestion comprising 2 percent of the total dietary
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intake. Table 10 presents the species-specific factors used in modeling exposures in the
wildlife receptors. Justification for use of the factors presented in this table is described in the
ecological risk assessment methodology document (IT June 1998).

Although home range is aiso included in this table, exposures for this risk assessment were
modeled using an area use factor of 1, implying that all food items and soil ingested are from
the site being investigated. The maximum measured COPEC concentrations from surface and
near surface soil samples were used to conservatively estimate potential exposures and risks to
plants and wildiife at this site.

For the radiological dose rate calculations, the deer mouse was modeied as an herbivore

(100 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on
small mammals (100 percent of its diet as deer mice). Both were modeied with soil ingestion
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both
internally and externally from U-234, U-235, U-238, and Th-234. Internal and external dose
rates to the deer mouse and burrowing owl are approximated using dose rate models from the
Hanford Site Risk Assessment Methodology (DOE 1995). Radionuclide-dependent data for the
dose rate calculations were obtained from Baker and Soldat (1992). The external dose rate
model examines the total-body dose rate to a receptor residing in soil exposed to radionuclides.
The soil surrounding the receptor is assumed to be an infinite medium uniformly contaminated
with gamma-emitting radionuclides. The external dose-rate model is the same for both the deer
mouse and the burrowing owl. The internal total-body dose rate model assumes that a fraction
of the radionuclide concentration ingested by a receptor is absorbed by the body and
concentrated at the center of a spherical body shape. This provides for a conservative estimate
for absorbed dose. This concentrated radiation source at the center of the body of the receptor
is assumed to be a “point” source.

Radiation emitted from this point source is absorbed by the body tissues to contribute to the
absorbed dose. Alpha and beta emitters are assumed to transfer 100 percent of their energy to
the receptor as they pass through tissues. Gamma emitting radionuclides only transfer a
fraction of their energy to the tissues because gamma rays interact less with matter than beta
or alpha emitters. The external and internal dose rate results are summed to calculate a total
dose rate due to exposure to the radionuclides in soil.

Table 11 presents the transfer factors used in modeling the concentrations of COPECs through
the food chain. Table 12 presents maximum soil concentrations and derived tissue
concentrations in various food-chain elements that are used to model dietary exposures for
each of the wildlife receptors.

VIL.3.3 Ecological Effects Evaluation
Benchmark toxicity values for the plant and wildiife receptors are presented in Table 13. For
plants, the benchmark soil concentrations are based upon the lowest-observed-adverse-effect-

level (LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-
effect-level (NOAEL) for chronic oral exposure in a taxonomically similar test species.
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Table 10

Exposure Factors for Ecological Receptors at SWMU 108

Food Intake

Trophic Body Weight Rate Home Range
Receplor Species Class/Order Level (kg)' (kgldaﬂf Dietary Composition® {acres)
Deer Mouse Mammalia/ Herbivore 2.396-2° 3.72E-3 Plants: 100% 2.7E-1°
{Peromyscus maniculatus) Rodentia {(+ Soil at 2% of intake)
Deer Mouse Mammalia/ Omnivore 2.39E-2° 3.72E-3 Piants: 50% 2.76-1°
(Peromyscus maniculatus) Rodentia Invertebrates: 50%
{+ Soail at 2% of intake)
Deer Mouse Mammalia/ Insectivore 2.39E-p¢ 3.72E-3 Invertebrates: 100% 2.7E-1"
(Peromyscus maniculatus) Rodentia {+ Soil at 2% of intake)
Burrowing owl Aves/ Carnivore 1.55E—1" {1.73E-2 Rodents: 100% 3.5E+1°
(Speotyto cunicularia) Strigiformes {+ Soil at 2% of intake)

'Body 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 EPA (1993), based upon the average home range measured in semiarid shrubland in idaho.

'From Dunning {1993).
*From Haug et al. (1993).
kg = Kilogram(s).

dg/da = Kilogram(s) per day.

SWMU = Solid waste management unit.
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Table 11
Transfer Factors Used in Exposure Models for

06/24/98

Constituents of Potential Ecological Concern at SWMU 108

Constituent of Potential Soil-to-Plant Soll-to-invertebrate Food-to-Muscle
Ecological Concern Transfer Factor Transter Factor Transter Factor

inorganic
Barium 1.5E—1* 1.0E+0° 2.0E-4°
Cadmium 5.5E-1" 6.0E-1° 5.5E-4"
Lead 9.0E-2° 4.0E-2° 8.0E—4°
Mercury 1.0E+0° 1.0E+0"° 2.5E-1"
Selenium 5.0E—1° 1.0E+0" 1.0E-1°
Silver 1.0E+0° 2.56-1° 5.0E-3°
Organic
HMX 2.7E+1° 1.4E+1' 3.4E-8°
‘From Baes et al. (1984).
*Default value.

‘From NCRP (January 1989).

“From Stafford et al. (1991).

*From equation developed in Travis and Arms (1988).

'From equation developed in Connell and Markwell {(1990).

SWMU = Solid waste management unit.
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Table 12
Media Concentrations® for Constituents of
Potential Ecological Concern at SWMU 108

Constituent of Potential Soll Plant Soll Deer Mouse
Ecological Concern {maximum) Foliage" invertebrate” Tissues®

Inorganic

Barium 3.8E+2 5.8E+1 3.BE+2 1.4E-1
Cadmium 1.6E+0 9.0E-1 9.8E-1 1.7E-3
Lead 3.6E+2 3.3E+1 1.5E+1 7.7E-2
Mercury 57E-2 5.7E-2 5.7E-2 4 6E-2
Selenium 9.4E-1 4 7E-1 9.4E-1 2.3E-1
Silver 5.6E+0 5.6E+0 1.4E+0 5.6E~2
Organic

HMX | 42es0 | 12Es2 | 57E4 | o03E-s

*In miliigrams per kilogram. All are based upon dry weight of the media.

*Product of the soil concentration and the corresponding transfer factor.

‘Based upon the deer mouse with an omnivorous diet. Product of the average concentration in food times
the food-to-muscle transfer factor times the wet weight-dry weight conversion factor of 3.125 (from

EPA 1993).

SWMU = Solid Waste Management Unit
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Table 13
Toxicity Benchmarks for Ecological Receptors at SWMU 108
Mammalian NOAELs Avian NOAELs
Test Deer
Constituent of Potential Plant Mammalian Species Mouse Avian Test Species | Burrowing
Ecological Concern Benchmark' | Test Species | NOAEL** NOAEL"' Test Species’ NOAEL"" Owl NOAEL®

| Inorganic

Barium 500 Rat" 5.1 10.5 Chicks 20.8 20.8

Cadmium 3 Rat' 1.0 1.89 Mallard 1.45 1.45

lead 50 Rat 8.0 15.6 American kestrel 3.85 3.85

Mercury (inorganic) 0.3 Mouse 13.2 14.0 Japanese quail 0.45 0.45

Mercury (organic) 0.3 Rat 0.032 0.06 Mallard 0.0064 0.006

Selenium 1 Rat 0.20 0.39 Screech owl 0.44 0.44

Silver 2 Rat 17.8 34.8 ---!
| Organic

HMX | I Mouse" I 3" 3 - | o ---

*In milligrams per kilogram soil.
*From Will and Suter (1995), except where noted.
‘Body weights (in kilograms) for the no-observed-adverse-effect level (NOAEL) conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except

where noted).

“From Sample et al. (1996), except where noted.
°In milligrams per kilogram body weight per day.
'Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a
mammalian scaling factor of 0.25.
"Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL

independent of body weight.

"Body weight: 0.435 kilogram.
'Body weight: 0.303 kilogram.

... designates insufficient toxicity data.
‘From Maxwell and Opresko (1996); body weight 0.023 kg.
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Insufficient toxicity information was found to estimate the LOAELs or NOAELSs for some
COPECs for terrestrial plant life and wildlife receptors, respectively.

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This
value has been recommended by the intemational Atomic Energy Agency (JAEA 1992) for the
protection of terrestrial populations. Because plants and insects are less sensitive to radiation
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also offer
sufficient protection to other components within the terrestrial habitat of SWMU 108.

Vil.3.4 Risk Characterization

Maximum soil concentrations and estimated dietary exposures were compared to plant and
wildlife benchmark values, respectively. Results of these comparisons are presented in
Table 14. HQs are used to quantify the comparison with benchmarks for plants and wildlife
exposure.

Analytes with HQs exceeding unity for plants were lead and silver. Barium and HMX resulted in
HQs greater than 1.0 for the omnivorous and insectivorous mouse. Only HMX resulted in an
HQ greater than unity for the herbivorous mouse. No analytes resulted in an HQ greater than
1.0 for the burrowing owl, although HQs for the burrowing owl could not be determined for HMX
and silver. As directed by the NMED, His were calculated for each of the receptors. The Hl is
the sum of chemical-specific HQs for all pathways for a given receptor. All receptors were
found to have Hls greater than one.

Tables 15 and 16 summarize the internal and external dose rate model resuits for the four
radionuclides. The total radiation dose rate to the deer mouse was predicted to be

8.9E-3 rad/day. Total dose rate to the burrowing owl was predicted to be 8.5E-3 rad/day. The
external dose rate from exposure to these radionuclides for both receptors is the primary
contributor to the total dose rate. The dose rates for the deer mouse and the burrowing owl are
considerably less than the benchmark of 0.1 rad/day.

VHIL.3.5 Uncertainty Assessment

Many uncertainties are associated with the characterization of ecological risks at SWMU 108.
These uncertainties result from assumptions used in calculating risk that may overestimate or
underestimate true risk presented at a site. For this risk assessment, assumptions are made
that are more likely to overestimate exposures and risk rather than to underestimate them.
These conservative assumptions are used to be more protective of the ecological resources
potentially affected by the site. Conservatisms incorporated into this risk assessment include
the use of the maximum measured soil concentrations to evaluate risk, the use of wildlife
toxicity benchmarks based upon NOAEL values, the use of earthworm-based transfer factors
for modeling COPECSs into soil invertebrates in the absence of insect data, the incorporation of
strict herbivorous and strict insectivorous diets for predicting the extreme HQ values for the
deer mouse, and the use of 1.0 as the area use factor for wildlife receptors regardiess of
seasonal use or home range size. Furthermore, the maximum measured soil concentration
may have been from depths that are not accessible to ecological receptors.
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Table 14
Hazard Quotients for Ecological Receptors at SWMU 108
Deer Mouse Deer Mouse Deer Mouse
Constituent of Potential Plant Hazard Hazard Quotient Hazard Quotient Hazard Quotient Burrowing Owl
Ecological Concern Quotient’ {Herbivorous)" {Omnivorous)" {Insectivorous})’ Hazard Quotient
Inorganic
Barium 7.7E—1 9.6E—1 3.4E4+0 5.8E+D 4.2E-2
Cadmium 5.4E—1 7.7E-2 8.0E-2 8.3E-2 2.6E-3
Lead 7.2E+0 4.0E-1 3.1E-1 2.2E-1 2.1E-1
Mercury (inorganic) 1.9E-1 6.5E-4 6.5E—4 6.5E—4 1.2E-2
Mercury (organic} 1.9E-1 1.5E-1 1.5E-1 1.5E-1 8.2E—1
Selenium 9.4E-1 2.0E—1 2.9E—1 3.8E-1 6.2E-2
Silver 2.8E+0 2.6E-2 1.6E-2 6.8E-3 -
| Organic

HMX 6.1E+0 4.5E+0 3.0E+0
Hazard Index’ 1.2E+1 7.9E+0 8.7E+0 9.6E+0 1.1E40

‘Bold text indicates HG exceeds unity.

*... designates insufficient toxicity data available for risk estimation purposes.
“The HI is the sum of individual hazard quotients using the value for organic mercury as a conservative estimate of the HI.

SWMU = Solid waste management unit.

HI = Hazard index.

HQ = Hazard quotient.
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Table 15
internal and External Dose Rates for
Deer Mice Exposed to Radionuclides at SWMU 108
Maximum
Concentration internal Dose External Dose Total Dose
Radionuclide (pCig) (rad/day) ~ (rad/day) {rad/day)
U-234 6.BE+0 7.8E-5 7.6E-7 7.6E-5
U-235 8.4E—1 B8.8E—-6 1.4E-5 2.3E-5
u-238 5.4E+1 5.3E—4 8.2E-3 8.7E-3
Th-234+D" 6.6E+1 6.7E-8 1.0E—4 1.0E-4
Total 6.1E-4 8.3E-3 8.9E-3
*The dose rate caiculation for Th-234 includes its radioactive daughter, protactinium-234m.
pCilg = Picocurie(s) per gram.
SWMU = Solid waste management unit.
Table 16
internal and External Dose Rates for
Burrowing Owls Exposed to Radionuclides at SWMU 108
Maximum
Concentration Internal Dose External Dose Total Dose
Radionuclide {(pClg) (rad/day) {rad/day) (rad/day)
U-234 6.8E+0 2.6E-5 7.6E-7 2.7E-5
U-235 8.4E—1 3.1E-B 1.4E-5 1.7E-5
U-238 5.4E+1 1.9E-4 8.2E-3 8.4E-3
Th-2344D" 6.6E+1 4 6E-8 1.0E—4 1.0E-4
Total 2 2E-4 8.3E-3 8.5E—3

*The dose rate calculation for Th-234 includes its radiocactive daughter, protactinium-234m.
pCi/g = Picocurie(s) per gram.
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Uncertainties associated with the estimation of risk to ecological receptors following exposure to
U-234, U-235, U-238, and Th-234 are primarily related to those inherent in the radionuclide-
specific data. Radionuclide-dependent data are measured values that have their associated
errors, which are typically negligible. The dose rate models used for these calculations are
based upon conservative estimates on receptor shape, radiation absorption by body tissues,
and intake parameters. The goal is to provide a realistic, but conservative, estimate of a
receptor’'s exposure to radionuciides in soil, both internally and externally.

One large uncertainty associated with the prediction of ecological risks at this site is the use of
maximum measured soil concentrations to evaluate risk. This “worse-case scenario” does not
necessarily reflect actual conditions and likely results in an over-prediction of risk. Analytical
data were examined more closely to assess variability within the data. With regard to the
maximum HMX concentration of 4.23 mg/kg, this concentration is based upon a total of

32 surface soil samples. Of the 32 samples analyzed for HMX, only 4 were found to have
detectable concentrations of the compound. Detected concentrations ranged from 7.2E-2 to
4.23 mg/kg, with an average detected concentration of 1.23 mg/kg. Inclusion of ali detected
and nondetected HMX data into the estimation of an average exposure concentration would
result in a finding of no ecological risk. The average barium concentration measured in surface
soil at the site was 1.1E+2 mg/kg, with a range of 4.1E+1 to 3.6E+2 mg/kg. This concentration
is less than the background concentration used for barium. Consequently, risks to plant
communities on-site are not expected to be significant. Lead concentrations measured in
surface soils from SWMU 108 ranged from 3.5E+0 to 3.6E+2 mg/kg, with an average
concentration of 1.94E+1 mg/kg. Exposure of plants at the site to this average concentration
would not result in an HQ greater than unity. Silver was detected in 15 of the 32 surface soii
samples. Detected concentrations ranged from 8.3E-2 to 5.6E+0 mg/kg, with an average

detected concentration of 5.6E—1 mg/kg. This average detected concentration would not result
in risk to on-site vegetation.

Background concentrations are included as components of maximum on-site concentrations.
Tabile 17 iliustrates risk estimates associated with exposure of each receptor to background
concentrations of metal COPECs. An assumption that mercury in soil and prey is exciusively in
an organic form resulted in HQs in excess of unity for the plant, deer mouse, and burrowing
owl. Another confounding factor associated with the background concentration for mercury is
that it is based upon a detection limit where one-half of the detection limit was used to estimate
risk. Background barium concentrations were ailso predicted to be hazardous to the
omnivorous and insectivorous mouse. Background constitutes approximately 34 percent of the
maximum barium concentration used in the estimation of risk. No other background
concentrations contributed significantly to predicted ecoiogical risks associated with

SWMU 108.

As illustrated above, consideration of site-specific exposure conditions resuits in a more realistic
estimation of risk. Based upon the home range size of 35 acres for the burrowing owt and the
size of SWMU 108 (approximately 2.2 acres, an area use factor of approximately 6.3E-2 could
be applied to the HQ for this species. This would result in an even less potential for adverse
risk to the owl from exposure to COPECs at SWMU 108.

Based upon this uncertainty analysis, ecological risks at SWMU 108 are expected to be low.
No HQ was found to exceed a value of 7.2. Over-estimations of risks predicted through the
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Table 17
Hazard Quotients for Ecological Receptors Exposed to Background Concentrations for SWMU 108
Deer Mouse Deer Mouse Deer Mouse
Constituent of Potential Plant HQ" HQ HQ HQ Burrowing Owi

Ecological Concern (Herbivorous)* (Omnivorous)® (Insectivorous)' HQ
Inorganic
Barium 2.6E-1 3.3E-1 1.1E+0 2.0E+0 1.4E-2
Cadmium 1.7E-1 2.4E-2 2.5E-2 2.6E-2 8.1E-4
Lead 2.4E—1 1.3E-2 1.0E-2 7.0E-3 6.9E-3
Mercury (inorganic) 1.7E40 5.7E-3 5.7E-3 5.7E-3 1.0E-1
Mercury (organic) 1.7E+0 1.3E+0 1.3E+0 1.3E+0 7.1E+40
Selenium 3.0E-1 1.0E-1 1.5E-1 2.0E-1 3.3E-2
Silver 2.56—1 2.36-3 1.4E-3 6.0E—4 -
Hazard Index’ 2.9E+0 1.BE+0 2.6E+0 3.5E+0 7.2E+0

‘Boid text indicates HQ exceeds unity.
*-.. designates insufficient toxicity data available for risk estimation purposes.
The Hl is the sum of individual HQs using the value for organic mercury as a conservative estimate of the Hl.

HI = Hazard index.
HQ = Hazard quotient.

SWMU = Solid waste management unit.
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calcuiation of HQ were attributed to use of maximum exposure concentrations, contributions
from background, conservative toxicity characteristics, and maximum area use factors.

VII.3.6 Risk Interpretation

Ecological risks associated with SWMU 108 were estimated through a screening assessment
that incorporated site-specific information when available. Ecological risks were predicted for
plants exposed to lead and silver; and to deer mice exposed to barium and HMX. No risk was
predicted for burrowing owl. Closer examination of the uncertainties associated with the
estimation of risk indicated that over-estimations of predicted risks were attributed to use of
maximum exposure concentrations, contributions from background, and conservative toxicity
characteristics. Use of average exposure concentrations result in a more realistic exposure
pattern for the plants and mice with a substantial reduction in predicted risk. Based upon this
final analysis, ecological risks associated with SWMU 108 are expected to be iow.

VIL.3.7 Screening Assessment Scientific/Management Decision Point

Once potential ecological risks associated with the site have been assessed, a decision is made
as whether the site should be recommended for NFA or additional data coliected to more
thoroughly assess actual ecological risk at the site. With respect to this site, ecological risks
were predicted to be low. The scientific/management decision is to recommend this site for
NFA.
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Appendix 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

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 defauit 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 SWMUs 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 occurred at all of these sites to varying degrees. Among other
documents, the SNL/ER draft Environmental Assessment (DOE 1996) presents a summary of
the hydrogeoiogy of the sites, the biological resources present and proposed land use
scenarios for the SNL/NM SWMUs. At this time, all SNL/NM SWMUs have been tentatively
designated for either industrial or recreational future land use. The NMED has also requested
that risk calculations be performed based upon a residential land use scenario. All three land
use scenarios will be addressed in this document.

The 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.

Ingestion of contaminated drinking water;

Ingestion of contaminated soil;

Ingestion of contaminated fish and shell fish;

Ingestion of contaminated fruits and vegetables;

Ingestion of contaminated meat, eggs, and dairy products;
Ingestion of contaminated surface water while swimming;

Dermal contact with chemicals in water;

Dermal contact with chemicals in soii;

Inhalation of airborne compounds (vapor phase or particulate), and;
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e External exposure to penetrating radiation (immersion in contaminated air;
immersion in contaminated water and exposure from ground surfaces with photon-
emitting radionuclides).

Based upon the location of the SNL. SWMUs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there does not
presently occur any consumption of fish, shelifish, 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 SWMU:

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 upon this evaluation, for future risk assessments, the exposure routes that will be
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway
in all land use scenarios. However, the potential for dermal exposure to inorganics is not
considered significant and will not be included. In general, the dermal exposure pathway is
generally considered to not be significant relative to water ingestion and soil ingestion pathways
but will be considered for organic components. Because of the lack of toxicological parameter
values for this pathway, the inclusion of this exposure pathway into risk assessment
calculations may not be possible and may be part of the uncertainty analysis for a site where
dermal contact is potentially applicable.
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Table 1
Exposure Pathways Considered for Various Land Use Scenarios
Industrial Recreational Residential
Ingestion of contaminated drinking | Ingestion of contaminated ingestion of contaminated
water drinking water drinking water
| Ingestion of contaminated soil Ingestion of contaminated soil ingestion of contaminated soil
Inhalation of airborne compounds | Inhalation of airborne Inhaiation of airborne
{vapor phase or particulate) compounds {vapor phase or compounds {vapor phase or
_particulate) particulate)
Dermal contact Dermal contact Dermal contact
External exposure to penetrating External exposure to Ingestion of fruits and vegetables
radiation from ground surfaces penetrating radiation from
_ground surfaces
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 calcuiating 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 calculations for industrial,
recreational, and residential scenarios, based upon EPA and other governmental agency
guidance. The pathways and values for chemical contaminants are discussed first, followed by
those for radionuclide contaminants. RESRAD input parameters that are left as the default
values provided with the code are not discussed. Further information relating to these
parameters may be found in the RESRAD Manual (ANL 1993).

Generic Equation for Caiculation 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)
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where
C = contaminant concentration (site specific);
CR = contact rate for the exposure pathway;
EFD= exposure frequency and duration;
BW = body weight of average exposure individual;
AT =time over which exposure is averaged.

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 resuiting 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 104 to 106, 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
1989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values
suggested for used by SNL at SWMUs, based upon the selected land use scenario.

References are given at the end of the table indicating the source for the chosen parameter
values. The intention of SNL is to use default vaiues that are consistent with regulatory
guidance and consistent with the RME approach. Therefore, the values chosen will, in general,
provide a conservative estimate of the actual risk parameter. These parameter values are
suggested for use for the various exposure pathways based upon the assumption that a
particular site has no unusual characteristics that contradict the default assumptions. For sites
for which the assumptions are not valid, the parameter values will be modified and documented.

Summary

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 SWMUSs, 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 upon a residential land-
use scenario to indicate the effects of data uncertainty on risk value calculations or in order to
potentially mitigate the need for institutional controls or restrictions on Sandia SWMUs. The
parameter values are based upon EPA guidance and supplemented by information from other
government sources. The values are generally consistent with those proposed by Los Alamos
National Laboratory, with a few minor variations. f these exposure routes and parameters are
acceptabile, 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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Table 2
Default Parameter Values for Various Land Use Scenarios
Parameter Industrial Recreational Residential

General Exposure Parameters

Exposure frequenq{d&) e Ll whe

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 dfy)

for noncarcinogenic compounds 10950 10950 10950

(=ED x 365 dfy)
Soil ingestion Pathway

Ingestion rate 100 mg/d® 6.24 giy° 114 mg-y/kg-d*
Inhalation Pathway

Inhalation rate (m*/yr) 5000 146" 5475

Volatilization factor (m'/kg) chemical specific chemical specific chemical specific

Particulate emission factor {m>/kg) 1.32E9 1,32E9' 1.32E9'
Water Ingestion Pathway

Ingestion rate (L/d} ot* o0 2t*
Food Ingestion Pathway

Ingestion rate (kg/yr) NA NA 138>°

Fraction ingested NA NA 0.25"
Dermal Pathway

Surface area in water (m°) 2" e obe

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 hriwk for 52 wik/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 V| guidance.

“For radionuclides, RESRAD (ANL 1993) is used for human heaith risk calculations; default parameters
are consistent with RESRAD guidance.

*Dermal Exposure Assessment (EPA 1992).

'EPA 1996.
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