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3.0 SOLID WASTE MANAGEMENT UNIT 14, BURIAL SITE

3.1 Summary

Solid Waste Management Unit (SWMU) 14 is a burial site of glass debris resulting from an
explosives above-ground test that involved 6,000 to 8,000 fluorescent light bulbs. Potential
constituents of concern (COC) are mercury, residual high explosives (HE) and depleted
uranium {DU). A confirmatory sampling investigation conducted in the area determined that
there was no significant debris or COC present in the area, thereby validating reports that an
insignificant amount of material was buried. Review and analysis of all relevant data for
SWMU 14 indicate that concentrations of COCs at this SWMU are less than applicable risk
assessment action levels, Thus, SWMU 14 is being proposed for a no further action (NFA)
decision based upon confirmatory sampling data demonstrating that COCs that may have been
released 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 fully
characterized 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” (NMED March 1998).

3.2 Description and Operational History
3.2.1 Site Description

Sandia National Laboratories/New Mexico (SNL/NM) SWMU 14, (Figure 3.2.1-1) is located in
the Coyote Test Field Area 1,500 feet east of Technical Area lil. The site encompasses an
area approximately 140 feet west of Building 9920. SWMU 14 is on land owned by the U.S. Air
Force that is permitted to the U.S. Department of Energy (DOE) and SNL/NM. The site, as
defined by the SWMU boundaries, covers approximately 2.5 acres. The actual study area is
within a 1.4-acre area within the SWMU boundaries. This area was determined from
subsequent interviews and investigations to be the approximate area of the burial site. The
elevation of the site is 5,454 feet above mean sea level (SNL/NM March 1996a). Current and
projected tand use for SWMU 14 is industrial.

SWMU 14 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 colluvium overlies the Santa Fe Group Strata. The Santa Fe deposits are
approximately 3,000 feet thick beneath SWMU 14. Descriptions of the regional geology are
detailed in the annual 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 14. The dominant soil groups in the area include the Tome very fine sandy
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loam, and the Tijeras gravelly fine, sandy loam. The soils underlying the site are defined as the
Tijeras gravelly fine sandy loam. The estimated recharge rate for soils in the area range from
between 0.002 and 0.071 centimeters per year {cm/yr), which yields downward seepage
velocities ranging from between 0.03 and 11.8 cm/yr (SNL/NM October 1895).

No perennial surface-water bodies are present in the immediate vicinity of SWMU 14. The site
is situated between two tributaries forming its nearest surface drainage, an ephemerat
watercourse of an unnamed arroyo. The arroyo flows into an internal drainage basin.

SWMU 14 lies in the HR-2 geohydrologic region described in the SWHCP Annua! 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. It is comprised of a northeast/southwest-
trending fault complex that includes segments of the Sandia, the Tijeras and the Hubbell
Springs Faults. The uppermost interval of groundwater saturation in HR-2 is unconfined to
semiconfined aquifers in the alluvial facies of the Santa Fe Group and Piedmont alluvium and
semiconfined to confined aquifers in the local bedrock units. Examples of these two aquifer
models are found in two welis located near the site. Monitoring well STW-1, which is 6,100 feet
southeast of Building 9926, is screened in Tertiary conglomerates. Depth to groundwater in this
well is 155 feet below ground surface (bgs). Monitoring well LMF-1 is 6,800 feet east 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 14, refer to the “RCRA
[Resource Conservation and Recovery Act} Facility investigation [RFI) Work Plan for
OU [Operable Unit] 1335 Southwest Test Area” (SNL/NM March 1996a).

3.2.2 Operational History

Sources associated with activities at SNL/NM in the mid 1970s state that an above-ground
explosives test was conducted with 6,000 to 8,000 fluorescent light bulbs (SNL/NM 1896¢) in
order to determine whether the vacuum in the bulbs, when broken, would suppress the shock
wave of the detonation. Mercury was present within the fluorescent bulbs. It is estimated that
approximately 0.5 kilograms (kg) of mercury were expended at this test site (SNL/NM June
1997). The light bulbs were first placed in wooden boxes 2 by 2 by 8 feet, then around a
10-pound explosives charge (SNL/NM 1996c). After detonation, the light bulb and box debris
were removed from the site and disposed of (SNL/NM 1996c). The remaining debris (scattered
fragments of giass) was graded into a low spot in the test area approximately 2 feet deep.
There are conflicting reports regarding the specific area of burial at SWMU 14 (SNL/NM 1996c,
Wrightson May 1997). The glass debris may have been buried in one of the two locations
shown in Figure 3.2.2-1, which are the focal points of the investigation at SWMU 14. No other
testing or burial was known to have been associated with this site.

COCs at the site include mercury and HE derived from the testing performed at the site. Itis
believed that most of the mercury would have been consumed during the test, leaving only
trace amounts in the soil. Other potential COCs include DU and metals that may have been
mixed from the firing tests at SWMU 85, which is co-located with SWMU 14.
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3.3 Land Use

3.3.1 Current

SWMU 14 is on land owned by the U.S. Air Force permitted to the DOE and SNL/NM.
SWMU 14 is used as a firing test site by SNL/NM Organization 6314.

3.3.2 Future/Proposed

The projected land use for SWMU 14 is industrial (DOE and USAF March 1996).

3.4 Investigatory Activities
3.4.1 Summary

SWMU 14 was initially investigated under the DOE Comprehensive Environmental Assessment
and Response Program (CEARP) in the mid-19880s and included nonsampling data collection
and a site inspection (Investigation #1). Beginning in 1994, preliminary investigations were
conducted that included unexploded ordnance (UXO)HE and radiotogical surveys, a surface
geophysical survey of the site (Investigation #2) and an excavation survey with Level lll
confirmatory sampling (Investigation #3).

3.4.2 Investigation #1—Comprehensive Environmental Assessment and
Response Program

3.4.2.1 Nonsampling Data Collection

The site was originally reported in the 1985 CEARP interviews (DOE September 1987).
According to this report, the fluorescent tube test debris was buried in a pit about 8 feet deep.
However, follow-up interviews with personnei directly involved with the project refuted the 8-foot
burial depth. These personnel stated that material was cleaned up and residual was graded
over at 2 feet (see Section 3.2.2). Additionally, the report stated that corium thermite (a
DU-metal atloy from reactor core coolant interaction tests) was buried in a shallow graded area.
This site was given a Hazardous Ranking System Score of 5.1.

Subsequent to the CEARP inspection, the U.S. Environmental Protection Agency (EPA)
conducted a RCRA Facility Assessment (EPA April 1987). SWMU 14 was identified as
SWMU 45 in the resulting document, which reiterated the findings of the CEARP investigation.
3422 Sampling Data Collection

No samples were coliected as part of the CEARP investigation.
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3.4.2.3 Data Gaps

Data gaps were undefined in the CEARP investigation.

3.4.2.4 Results and Conclusions

Findings were positive for the Federal Facility Site Discovery and Identification Findings
Preliminary Assessment and Preliminary Site Investigation.

343 Investigation #2—SNL/ER Preliminary Investigations
3.4.3.1 Nonsampling Data Collection
3.4.3.1.1 Background Review

A background review was conducted to coliect available and relevant information regarding
SWMU 14. Sources for this effort included interviews with SNL/NM staff and contractors
familiar with site operational history as well as existing historical site records and reports. The
study was completely documented and has provided traceable references that sustain the
integrity of this NFA proposal. The foliowing, presented in chronological order, lists these
information sources that were used to assist in the evaluation of SWMU 14,

« Photographs and field notes from site inspections conducted at the site by SNL/NM
ER staff (Wrightson March 1994)

+ SNL/NM Facilities Engineering building drawings (SNL/NM [n.d.])

« Two interviews with two facility personnel (current and retired) (Gaither 1991 and
SNL/NM 1996¢)

34.3.1.2 UXO/HE Survey

In February 1994 SNL/NM environmental restoration (ER) personnel and Kirtland Air Force
Base Explosive Ordnance Unit performed a 100-percent coverage UXO survey at SWMU 14,
The survey was conducted through a visual inspection of the site for ordnance, HE, and
ordnance debris. No ordnance material was found at SWMU 14 (SNL/NM September 1994).

3.4.3.1.3 Radiological Survey(s)

The Phase | survey at SWMU 14 (and SWMU 85}, which was conducted during March 1994,
covered a total of 1.4 acres of fiat graded terrain. The area that was surveyed included specific
areas of SWMU 85 and suspected burial areas of SWMU 14, based on background interviews.
A gamma scan survey was performed at 6-foot centers (100-percent coverage) over the
surface of the sites. Only one area source of gamma activity 30 percent or greater than the
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natural background was identified during this survey. The one area source at SWMU 14 (and
SWMU 85) was remediated by RUST Geotech Inc. in September 1995 (SNL/NM September
1997). This was based upon gamma spectroscopy results from the precleanup samples that
showed that the elevated radiation was related to anthropogenic material. Cleanup was
completed on the source in September 1995, and no additional point or area sources were
identified at this site (SNL/NM September 1997). After removal of radiologically contaminated
soils, two postcleanup (verification) samples were collected from areas that had exhibited the
highest residual gamma readings. Since this radiation anomaly is associated with the VGES
tank, which is part of SWMU 85, rather than the burial material from the fiuorescent tube firing
test, SWMU 14 data and anomaly maps from this voluntary corrective measure (VCM} are
presented in the NFA proposal for SWMU 85.

3.4.3.1.4 Cultural-Resources Survey

A Cultural Resources Survey was performed at SWMU 14 in 1994. Findings from this survey
indicated that no cultural resources were present on the site (Hoagland and Dello-Russo
February 1995).

34.3.1.5 Sensitive-Species Survey

A Sensitive Species Survey was performed at SWMU 14 in 1994. Findings from this survey
indicated that no sensitive species were present on the site (DOE March 1896).

34.3.1.6 Geophysical Survey(s)

On March 5, 1997, MDM/Lamb Inc. conducted a geophysical investigation of SWMU 14
(Hyndman April 1997). The survey was conducted using a Geonics EM-61 high precision
locator for metal detection and a Geonics EM-38 ground conductivity meter to delineate
changes in the soil characteristics that would indicate disturbed soils (burial pits). The survey
focused on the immediate area of the two potential burial locations shown in Figure 3.2.2-1, and
investigated the potential subsurface test pits at SWMU 85 adjacent to Building 9920, which are
not part of this NFA proposal. Maps of the survey area and significant anomalies are shown in
Figures 3.4.3-1 and 3.4.3-2. The geophysical investigation of SWMU 14 did not delineate any
trench or pit structures—only buried utilities.

3.4.3.2 Sampling Data Collection

No preiiminary screening samples were collected from SWMU 14.
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3.4.3.3 Data Gaps

Information gathered through process knowledge, site files, and personal interviews provided
information identifying COCs at SWMU 14. There was, however, conflicting information
concerning the exact location of the burial area, and the geophysical data showed no evidence
of burial. Additionally, there were no subsurface data to support an NFA decision.

3.4.3.4 Resulits and Conclusions

The geophysical survey determined there were no anocmalies indicating buried material in the
reported burial area.

The fact that there were no anomalies in the burial area validates the reports that the volume of
debris was insignificant (scattered, residual glass shards) and that the residual material was just
graded over (SNL/NM 1896c¢). Additional sampling would be required to support the NFA
proposal.

3.4.4 Investigation #3—SNL/NM ER Project Voluntary Corrective Measure and
Confirmatory Sampling

Originally, the RFl Sampling Plan called for coliecting 25 random samples from a depth of 10 to
24 inches on a grid established in the area of the reported burial site (see RFlI Work Plan
[SNL/NM March 1996a)). However, based upon discussion with the New Mexico Environment
Department (NMED) Oversight Bureau, it was agreed to excavate exploratory trenches to
depths of three feet (one-foot below the reported depth of burial) in the area and sample soils
from the bottom of the trenches (SNL/NM June 1997, Wrightson June 1997). The sampling
procedures and results are discussed in further detail in the following sections.

3.4.4.1 Nonsarnpling Data Collection

Other than conducting the geophysical survey (see Section 3.4.3.1.6) no additional
nonsampling activities were implemented. A survey, however, was conducted on May 15,
1997, and on June 16, 1997, with SNL/NM facilities in order to confirm the presence and
location of underground utilities detected in the geophysical survey.

3.4.4.2 Sampling Data Collection

3.4.4.2.1 Voluntary Corrective Measure Activities

Other than the radiological VCM performed by RUST Geotech Inc., which is associated with

SWMU 85 (see Section 3.4.3.1.3) (SNL/NM September 1997), no VCM activities were
conducted at SWMU 14,
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3.4.4.2.2 Confirmatory Sampling

Seven trenches (Trenches 1 through 7) and two small pits (Trenches 8 and 9) (Figure 3.4.4-1)
were excavated in the area of the reported burial site. A total of 175 finear feet of trench was
excavated to a depth of 3 feet according to the rationale and procedures described in the

“OU 1335, ER Site 14 Confirmatory Sampling Plan” (SNL/NM Juiy 1997}, which was reviewed
by the NMED. The trench locations and depths were based on direct confirmation interviews
with individuals invoived in the project and were designed to provide adequate coverage of the
reported burial area. The subsurface soil samples were collected from SWMU 14 at 27 trench
locations in the trenches. SNL/NM Department 7713 (Radiation Protection Sampie
Diagnostics) laboratory analyzed all samples on site for gamma-emitting radionuclides using
gamma spectroscopy (Annex 3-A). Chemical analyses (HE and RCRA metals plus mercury,
beryllium, and nickel) were performed by Lockheed Analytical Services at Level |l data quality,
which is definitive data (including matrix spikes [MS], matrix spike duplicates [MSD)], laboratory
control samples, and laboratory control sample duplicates [LCSD]) appropriate for site
characterization. Data were validated according to SNL/NM Technical Operating Procedure
94-03 (SNL/NM July 1994). RCRA metals anaiyzed using EPA Method 6010/7000 included
mercury, beryllium, and nickel. HE were analyzed using EPA Method 8300 (EPA November
1986). Figure 3.4.4-1 shows sample locations, and Tables 3.4.4-1, 3.4.4-2, and 3.4.4-3
summarize the data. Semivolatile organic compounds (SVOC) were also analyzed for one
sample using EPA Method 8270. These data are presented in Annex 3-A.

During the excavation activities, the trenches were visually inspected for evidence of buried
debris, glass fragments, or stained soils and were screened for mercury using a mercury vapor
analyzer.

3.4.4.3 Data Gaps

Interviews with site personnel and supporting geophysical survey indicated the amount of
material buried was insignificant; however, no data were available to prove or refute
unequivocally the presence of contamination at SWMU 14. The sampling plan was designed to
determine whether the COCs were present in the reported burial area, and if they were, the
extent of the contamination.

3.4.4.4 Resuits and Conclusions

In Trench 4, discolored soils (gray to black and carbonaceous in appearance) were
encountered in one area. This soil occurred as a small iens of disturbed material intermixed
with the native soil in Trench 4 (Figures 3.4.4-1, 3.4.4-2a, 3.4.4-2b, 3.4.4-2c, and 3.4.4-2d).
This location corresponds to the burial location immediately to the southeast of the flame pad
shown in Figure 3.2.2-1. The volume of this lens was approximately 2 cubic feet. These soils
were analyzed for metals, gamma radiation, HE, and SVOCs (see Tables 3.4.4-1, 3.4.4-2, and
3.4.4-3 [Sample Number 1335-ER14-CONF-3.0-TR]). These soils were excavated unti all
discolored soils (about 1 drum of soil) were removed.
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Table 3.4.4-1

Summary of SWMU 14 Confirmatory Soil Sampling Metals Analysis Results, July 1997
(Off-Site Laboratory Only)

Sample Attributes __Metals (EPA 6010/7000)" (mg/kg)
Sample
Sample } Record Depth
Location | Number” ER Sample ID (it) | Arsenic | Barium Cadmium Chromium} Lead Mercury Selenium Silver
TR-1 | 06814 | 1335-ER14-TR1-001-3.0-TR 3.0 283 81.3] ND({0.103) 7.27 5.22 ND (0.101) ND (0.309) | ND {0.103)
06814 | 1335-ER14-TR1-002-3.0-TR 3.0 3.39 79.5| ND (0.104) 8.35 592 ND {(0.104) ND (0.311) | ND {0.104)
06814 | t335-EA14-TA1-003-3.0-TA 3.0 3.25 74.7| ND (0.0948) 8.50 5.46 ND {0.107) ND (0.284) | ND (0.0948)
06814 | 1335-ER14-TR1-004-3.0-TR 3.0 3.35 145.] ND {0.105) 9. 6.02 ND (0.106) ND {1.57) ND {0.105)
06814 | 1335-ER14-TA1-005-3.0-TR o 3.49 87.1| ND(0.0941) 8.61 6.42 ND (0.107) ND (0.282) | ND (0.0941)
06814 | 1335-ER14-TR1-006-3.0-TR 30 3.39 86.1} ND (0.106) 8.28 6.62 ND (0.103) ND {(0.318) | ND (0.106)
TR-2 06814 | 1335-ER14-TR2-007-3.0-TR KRH 3.53 86.1| ND (0.0877) 8.62 5.68 ND (0.108) ND {1.31) ND (0.0877)
06814 |} 1335-ER14-TR2-008-3.0-TR 3.0 3.38 8t.8] ND (0.0930) 6.73 5.80 ND (0.102) ND (0.279) | ND (0.0930)
06814 | 1335-ER14-TR2-009-3.0-TR 3.0 253 55.7] ND (0.0877) 6.69 517 ND (0.111} ND (0.263) | ND (0.0877}
06814 | 1335-ER14-TR2-010-30-TR 30 3.50 180. | ND (0.0938) 9.85 7.04 ND (0.108) ND (1.41) ND {0.0938)
06814 | 1335-ER14-TR2-010-3.0-TRD{ 3.0 2235 549} ND (0.105) 8.50 6.39 ND (0.108) ND {0.315) | ND (0.105)
06814 | 1335-ER14-TR2-011-3.0-TR 3.0 3. 90.2| ND (0.104) 7.06 599 ND (0.108) ND {0.311) | ND(0.104)
TR-3 | 06814 | 1335-ER14-TR3-012-3.0-TR 30 an 91.8] ND(0.108) 7.73 6.53 ND (0.108) ND (0,323} | ND (0.108)
06814 | 1335-ER14-TR3-013-3.0-TR 3.0 213 60.7 | ND (0.0875) 6.25 491 ND (0.101} ND (0.262) | ND (0.0875)
TR-4 06814 | 1335-ER14-TR4-014-3.0-TR 3.0 3.61 96.9| ND {0.104) 8.67 6.22 ND (0.109) ND (0.313) | ND (0.104)
06814 | 1335-EA14-TAR4-015-3.0-TR 30 235 63.6| NO {0.0751) 7.35 4.48 ND {0.106) ND {0.225) | ND {0.0751)
06814 | 1335-ER14-TR4-016-3.0-TR 3.0 1.87 75.7 | ND (0.0960) 6.43 4.16 ND (0.0995) ND (0.288) | ND (0.0960)
06814 | 1335-ER14-CONF-3.0-TR 3.0 250 59.0] ND (0.0880) B.00 450 ND (0.103) ND (0.260) | ND (0.0958}
TR-5 | 06814 [ 1335-ER14-TR5-016-3.0-TR | 3.0 2.96 76.1| ND {0.0814) 8.75 6.47 ND (0.107) ND (0.244) | ND (D.0814)
06814 | 1335-ER14-TR5-017-3.0-TR 3.0 2.65 56.7 | ND (0.0878) 6.67 477 ND (0.106) ND (1.32) ND (0.0878)
TR-6 | 06814 | t335-ER14-TR6-018-3.0-TR 3.0 250 525| 0.116 J(0.542) 5.14 58 ND {0.109) ND (0.325) { ND (0.108)
06814 | 1335-ER14-TR6-019-3.0-TA 3.0 347 109. 1 ND (0.1086) 8.26 5.91 ND U,J{0.103) | ND(0.317) | ND (0.106)
TR-7 | 06814 | 1335-ER14-TR7-020-3.0-TR 3.0 6.00 66.8| ND (0.0941) 7.81 5.75 ND U.J (0.0924)| ND (0.262) | ND (0.0041)
06814 | 1335-EA14-TR7-020-3.0-TRD| 3.0 a2 76.0| ND (0.0938) 8.22 5.40 ND U,J (0.103} | ND (0.281) | ND (0.0938)
06814 | 1335-ER14-TR7-021-3.0-TR 3.0 342 107.] ND (0.0911) 8.61 5.92 ND U.J (0.103) ND {0.273) 1 ND (0.0811)
TR-8 | 06814 [ 1335-ER14-TR8-022-3.0-TR 3.0 6.09 89.9( ND (0.0939) 9.63 7.44 ND U,J (0.108) | ND (0.282) | ND (0.0939)
TR-9 | 06814 | 1335-ER14-TR9-023-3.0-TR 3.0 277 141.1 ND (0.104) 6.86 5.10 NO UJ (0.106) | ND (0.313} | ND (0.104)

Refer to footnotes at end of lable.
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Tabie 3.4.4-1 (Concluded)
Summary of SWMU 14 Confirmatory Soil Sampling Metals Analysis Results, July 1997
(Off-Site Laboratory Only)

Sample Altributes Metals (EPA 6010/7000)" (mgkg) _
Sample
Sample | Record Depth
Location ] Number* ER Sample ID () Arsenic Barium { _Cadmium | Chromium Lead Mercury Selenium Siver
{Quakty Assurance/Quality Control Samples (all in mg1.)
NA 06814 | 1335-ER14-TR1-024-EB NA ND (0.00300) |0.00575 | ND (0.00100) | 0.00192 ND (0.00200} | ND {0.000200)] ND (0.00300}] ND {0.00100)
J {6.200) J (0.0100)
HRMB Maximum Background Subsurface Soil 4.4 214 09 15.9 18 <0.1 <1 <1
Concsnirations—Southwest Area’
*EPA November 1986.
*Chain of custody record.
“Dinwiddie September 24, 1997.
EB = Equipment blank.
EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
h = Foot (feet).
) = Identification.
J(}) = The value reported Is less than the coniract required detection limit as shown in parenthesis, but greater than or equal te the instrument detection Kmit.
mgkg = Milligram(s) per kilogram.
mg/L = Milligram(s) per Iter.
NA = Not applicable.
ND{) = Not detected at or above the method detection kmit, shown in parenthesis.
SNI/NM = Sandia National Laboratories/New Mexico,
SWMU = Solid waste management umit.
SWTA = Southwest Test Area.
TR = Trench designation within SWMU 14,
TR, TRD = Trench soll sample, duplicate trench solt sample.
w = The analyte was analyzed for, but not detected. The associated value is an estimate and may be inaccurate or imprecise.
UTL = Upper tolerance Kmit.
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Tabie 3.4.4-2
Summary of SWMU 14 Confirmatory Soil Sampling Gamma Spectroscopy Analysis Results, July 1997
(On-Site Laboratory Only)

Sample Aftributes Gamma Spectroscopy Activity (pCig)
Sample
Sampie | Record Depth
Location { Number" ER Sample ID {ft) Uranium-238 | Thorium-234 | Thorium-232 | Radium-228 Thonum-228 | Uranium-235 Cesium-137
TR-1 06817 1335-ER14-TR1-001-3.0-TR 3.0 ND (1. 47E+00) {9.47E-01 5 HME-01 6.63E-01 ND {4.07E-01) | ND (2.04E-01) | ND (3.49E-02)
06817 1335-ER14-TR1-002-3.0-TR 3.0 ND {1.32E+00) | 6.46E-01 5.90E-01 6.00€E-01 5.80E-01 ND {1.83E-01} | ND (3.29E-02)
06817 1335-ER14-TR1-003-3.0-TR 3.0 ND (1.24E+00) { 7.90E-01 5.23E-01 5.10E-01 4 27E-01 ND (1.72E-01) | ND (3.00E-02)
06817 1335-ER14-TR1-004-3.0-TR 3.0 ND (1.29E+00) | 7.82E-01 6.00E-01 4.63E-01 7.75E-01 ND {1.81E-01) | ND (3.24E-02}
06815 1335-ER14-TR1-005-3.0-TR 3.0 ND (6.05E-01} ) 1.00E+00 5.43E-01 8.09E-01 5.51E-01 8.73E-02 ND {2.61E-02)
06817 1335-ER14-TR1-006-3.0-TR 3.0 2.03E+00 1.72E+00 6.43E-01 5.40E-01 6.13E-01 ND {1.79E-01) | ND (3.29E-02}
TR-2 06817 1335-ER14-TA2-007-3.0-TA 3.0 |ND (1.60E+00} |9.07E-01 6.21E-01 6.47E-01 3.77E-01 ND (1.82E-01) | ND (2.60E-02}
06817 | t335-ER14-TR2-008-3.0-TR 3.0 | ND(1.66E+00) | 1.12E+00 6.30E-01 6.92E-01 5.97E-01 ND (1.86E-01) | ND (2.72E-02)
06817 | 1335-ER14-TH2-009-3.0-TA 3.0 | ND(1.55E+00) | 7.05E-01 6.01E-01 511E-01 5.90E-01 ND (1.77E--01) | ND (2.59E-02)
06815 |1335-ER14-TR2-010-3.0-TR 3.0 | ND (1.65€+00) |7.82E-01 6.40E-01 5.81E-01 6.37E-01 1.36E-01 ND (2.65E-02})
06817 }]1335-ER14-TR2-010-:3.0-TRD] 3.0 | ND (1.55E+00) | 8.66E-01 5.75E-01 6.45E-01 5.51E-01 ND {1.71E-01) | ND (2.39E-02)
06817 | 1335-ER14-TR2-011-3.0-TR 3.0 | ND {1.46E+00) |5.05E-01 5.99E-01 ND (1.63E-01) | 3.70E-01 ND (1.94E-01} | 1.22E-02
TR-3 06817 [1335-ERA14-TR3-012-3.0-TR 3.0 | ND(1.42E+00) | ND (5.54E-01)| 5.88E-01 5.67E-01 5.82E-01 ND (1.86E-01) | ND (3.58E-02)
06817 ] 1335-ER14-TR3-013-3.0-TR 2.0 | ND {1.40E+00) | 1.0BE+Q0 7.48E-01 |7.27E-01 4.24E-01 ND {1.99E-01) | ND {3.68E-02)
TR-4 06817 [ 1335-ER14-TR4-014-3.0-TR 3.0 | ND (1.4SE+00) | 1.09E+00 6.91E-01 6.00E-01 6.72E-02 ND {2.02E-01) ; ND {3.76E-02)
06815 |1335-ER14-TR4-015-3.0-TR 3.0 | ND (1.64E+00) | 5.88E-01 5.26E-01 5.75E-01 2.23E-01 ND (1.83E-01) | ND (2.73E-02)
06817 1335-ER14-TR4-016-3.0-TR 30 ND (1.45E+00) ] 7.28E-01 4.29E-01 5.33E-01 4 73E-01 ND (1.64E-01) | ND (2. 48E-02)
06850 |1335-ER14-CONF-3.0-TR 3.0 | ND (1.16E+00) | ND (4.57E-01)] 6.64E-01 6.61E-01 ND (2.51E-01) [ ND {1.65E-01) j ND {3.26E-02)
TR-5 06817 1335-ER14-TR5-016-3.0-TR 3.0 ND (1.31E+00) | 7.78E-01 5.61E-01 5.95E-01 4.60E-01 ND (1.81E-01} { ND (3.26E-02)
06817 | 1335-EA14-TR5-017-3.0-TR 3.0 | ND (1.49E+00) [ 8.00E-01 5.40E-01 6.52E-01 6.30E-01 ND (1.69E-01) | ND {2.62E-02)
TR-6 06817 |1335-ER14-TRG-018-3.0-TR 3.0 [ ND (148E+00) | 9.40E-01 5.99E-01% 5.23E-01 5.49E-01 ND {1.70E-01) | ND (2.35E-02)
06817 _ | 1335-ER14-TR6-019-3.0-TA 3.0 | 6.54E-1 8.58E-01 6.00E-01 6.57E-01 6.72E-01 ND (1.69E-01) | ND (2. 46E-02) |
TR-7 06815 ] 1335-ER14-TR7-020-3.0-TR 3.0 | 7.87e-01 1.12E+00 6.4tE-01 6.64E-01 6.57E-01 ND (1.76E-01) | ND (2.65E-02}
06817 1335-ER14-TR7-020-3.0-TRD| 3.0 ND (1.37E+00) | ND (5.31E-01)| 5.79E-01 5.75E-01 3.28E-01 ND (1.87€-01) | ND (3.16E-02)
06817 } 1335-ER14-TR7-021-3.0-TR 3.0 | 8.68E-01 7.99E-01 6.33E-01 6.61E-01 5.96E-01 ND (1.85E-01) | ND (2.60E-02)
TR-8 06815 ] 1335-ER14-TR8-022-3.0-TR 3.0 | ND {1.06E+00) {6.65E-01 6.23E-01 6.76E-01 5.89E-01 ND {1.83E-01) | ND (2.65E-02)
TR-3 06817 | 1335-EA14-TR9-023-3.0-TR 3.0 | 5.52E-01 8.75E-01 6.54E-01 6.09E-01 6.07E-01 ND {2.19E-01) § ND (3.44E-02)

Refer to footnotes at end of table.
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Table 3.4.4-2 {Concluded)

Surmmary of SWMU 14 Confirmatory Soil Sampling Gamma Spectroscopy Analysis Results, July 1997

{On-Site Laboratory Only)

_ Sample Attributes Gamma Spectrascopy Activity (pCi/g)
Sample | Record, Sample
Location | Number __ER Sample 1D Depth ()} | Uranium-238 ;| Thorlum-234 | Thorum-232 | Radium-2268 | Thorium-228 | Uranium-235 | Ceslum-137
Quality Assurance/Quality Control Samples (all in pCi/mL}
NA [ 06817 [ 1335-ER14-TR1-024-EB___| NA ND (9.48E-01} | ND (3.12E-01) | ND (1.38E-01}|ND (1.11E-01) | ND (4.66E-01)] ND (1.30E-01) ND(I.!!SE-Qg)__1
HRMB Maximum Background Supsurface Soil 14 14 1.0 0.03 093 0.16 0.079
Concentrations—Southwest Area
“Chain of custody record.

*Dinwiddie September 24, 1997,
“Brown January 24, 1998,

EB
ER

t

0

NA

ND (}
pClg
pCimL

= Equipment blank.

= Environmental Restoration.
= Foot (leet).

= Identification.

= Not applicable.

= Not detected al or above the minimum detectable activity, shown in parenthesis.
= Picocurie(s} per gram.

= Picocurte(s) per milliliter.

SNL/NM = Sandia National Laboratories/New Mexico.

SWMU
SWTA
TR-

= Solid wasle management unit,
= Southwest Test Area.
= Trench designation within SWMU 14,

TR, TRD = Trench soil sample, duplicate trench soil sample.

W
UTL

= The analyte was analyzed for, but not detected. The associated value is an estimate and may be inaccurate or imprecise.
= Upper tolerance limit,
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Summary of SWMU 14 Confirmatory Soil Sampling HE Analysis Results, July 1997
{OH-Site Laboratory Only)

Table 3.4.4-3

Sample Aftributes High Explosives (EPA 8330)° (uy/g)
Sample Reco Sample 24,6 2.4- 2.6- 2 Amino, 4 Amino,
Location Number ER Sampis ID Depth (i) trinitrotoluena dinitrotoluene dinitrotoluene 4,6-dinitrotoluens | 2,6-dinitrotoluena HMX

TR-1 06814 1335-ER14-TR1-001-3.0-TA 3.0 ND (0.11) ND (0.16) ND (0.19} ND (0.13) ND (0.055) ND (0.42)

06814 1335-ER14-TR1-002-3.0-TR 3.0 ND (0.11) ND {0.18} ND (0.19) ND (0.13) ND {0.055) ND (0.42)

06814 1335-EA14-TR1-003-3.0-TR a0 ND {0.11} ND {0.16} ND (0.19) ND (0.13} ND {0.055) ND (0.42)

06814 1335-ER14-TR1-004-3.0-TA 3.0 ND (0.11) ND {0.16) ND {0.18) _ ND (0.13) ND {0.055) ND (0.42}

05814 1335-ER14-TR1-005-3.0-TR a0 ND (0.11) ND {0.16} ND (0.19) ND (0.13) ND {0.055} ND (0.42)

06814 1335-ER14-TR1-006-3.0- TR 3.0 ND (0.11) ND (0.16) ND (0.19} _ ND (0.13) ND (0.055) ND [0.42)

TR-2 05814 1335-ER14-TA2-007-3.0-TA 3.0 ND {0.11} ND (0.18) _ ND (0.18) ND (0.13) ND {0.055) ND (0.42}

06814 1335-ER14-TR2-008-3.0-TR 3.0 ND [0.11) ND [0.16) ND {0.19) ND {0.13) ND {0.055) ND (0.42)

06814 1335-ER 14-TR2-009-3.0-TH 3.0 ND (011} ND (0.16) _ ND (0.15} ND (0.13) ND (£.055) ND (042}

06914 1335-ER14-TA2-010-3.0-TR 30 ND (0.11) ND {0.16) ND (0.18) ND (0.13) ND (0.055) ND (0.42)

06814 1335-EA14-TR2-010-3.0-TAD a0 ND (0.1t} ND (0.16) _ ND (0.19) ND (0.13) ND (0.055) ND (0.42)

06814 1335-ER14-TA2-011-3.0-TR 3.0 ND {0.11) ND (0.16)_ ND {0.18} ND {0.13) ND (0.055) ND {0.42)

TR-3 06814 1335-ER14-TA3-012-3.0-TA 2.0 ND (0.11) ND (0.16) ND {0.19) ND (0.13) ND {0.055) ND (0.42)
06814 1335-ER14-TR3-013-3.0- TR 3.0 ND (0.11) ND (0.16) _ ND {0.19 ND (0.13) ND (0.055) ND (0.42)

TR4 06814 1335-EA 14-TR4-014-3.0-TR 3.0 ND {0.11) ND{0.16) _ ND{0.19) ND (0.13) ND (0.055) ND [0.42)
08814 1335-ER14-TR4.015-9.0-TR 3.0 ND [0.11} ND (0.16)_ ND{0.t9) ND (0.13) ND (0.055) ND (0.42)

06914 1335-ER14-TR4-016-3.0-TR 3.0 ND (0.11) ND (0.16) ND (0.19) ND {0.13) NO (0.055) ND (0.42)

08814 1335.TR14-CONF-3.0-TR 3.0 ND (0.11) ND {0.16) ND {0.19) ND (0.13) ND (0.055) ND {0.42)

TR-5 06814 1335-ER14-TR5-016-3.0-TR 3.0 ND {0.11) ND {0.16) ND (0.19) _ ND (0.13) ND {0.055) ND (0.42)
06814 1335-ER14-TR5-017-3.0-TR 3.0 ND (0.11} ND {0.18} ND (0.19) ND {0.13) ND (0.055} ND (0.42)

TR-6 06814 1335-ER14-TAG-018-3.0-TA 3.0 ND {0.11) ND {0.16) ND (0.18) ND (0.13) ND (0.055} ND (0.42)
06814 1335-ER14-TR6-019-3.0-TR 3.0 ND {0.11) ND {0.16} ND {0.19) ND {0.13) ND (0.055) ND {0.42)

TR-7 06814 1335-ER14-TR7-020-3.0-TA 3.0 ND {0.11) ND {0.16) ND {0.19) ND (0.13) ND (0.055) ND {0.42)
D614 1335-ER14-TR7-020-3.0-TRD 3.0 ND (0.11) ND (0.16) ND(0.19) ND (0.13) ND (0.055) ND (0.42)

08614 1335-ER14-TR7-021-3.0-TR 3.0 ND (0.11) ND (0.16) ND (0.19) ND {0.13) ND (0.055) ND (0.42)

TR-8 06814 1335-ER14-TRE-022-3.0-TR 3.0 ND {0.11) ND (0.16) ND (0.19) _ ND (0.13) ND {0.055) ND {0.42)
TR-9 06514 1395-ER14-TRS-023-9.0-TR 2.0 ND (0.11) ND (0.16) ND (0.19) ND {0.13) ND (0.085) ND (0.42)

Quality Assurance/Quality Control Sa alt In )

NA 0614 1335-ER14-TR1-024-EB 1 NA ND {0.030} ND(.11) | NDwo7o) | ND{0.040) ND{0050) | ND (0.080)

Reler to foolnotes at end of iable.
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Summary of SWMU 14 Confirmatory Soil Sampling HE Analysis Results, July 1997
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Sample Attributes High Explosives (EPA 8330) (u/g)
Sample Record, Sample
Location Numbet ER Sampis 10 Depth (it) Nitrobenzene RDX TETAYL
TR 06814 1335-ER14-TR1-001-3.0-TR 3.0 ND (0.15) ND (0.19) ND (0.34}
06814 1335-ER14-TR1-002-3.0-TR 3.0 ND {0.15) ND {0.19) ND {0.34)
06814 1335-ER14-TR1-003-3.0-TR 30 ND {0.15) ND (0.19) ND {0.34)
060814 1335-ER14-TR1-004-3.0-TR a0 ND (0.15) - ND (0.19) ND (0.34)
06814 1335-ER14-TR1-005-3.0-TR + 30 ND (0.15) ND (0.19) ND {0.34)
06814 1335-ER14-TR1-006-3.0-TA a0 ND (0.15) ND (0.19) ND {0.34)
TR-2 06814 1335.ER14-TA2-007-3.0-TR 30 ND (0.15) ND (0.19) ND {0.34)
06814 1335-ER14-TA2-008-3.0-TR 30 ND {0.15) _ ND (0.19) ND {0.34)
06814 1335-ER14-TA2-009-3.0-TA 3.0 ND {0.15) ND (0.19) ND {0.34)
06814 1335-ER14-TRZ-010-3.0-TA 3.0 ND {0.15) ND (0.19) ND {0.34)
08814 1335-ER14-TR2-010-2.0-TRD 3.0 ND {0.15) ND (0.19) ND (0.34)
06814 1335-ER14-TR2-011-3.0-TR 3.0 ND {0.15) ND (0.19) ND (0.34)
TR-3 06814 1335 ER14-TR3-012-3.0-TR 3.0 ND {0.15) ND (0.19) ND (0.34)
06814 1335-ER14-TR3-013-3.0-TR 30 ND {0.15) ND (0.19) ND (0.34)
TR4 06814 1335-ER14-TR4-014.3.0-TR 3.0 ND (0.15) ND (0.19) ND (0.34)
06814 1335-ER14-TR4-015-3.0-TR 30 ND {0.15) ND (0.19} ND (0.34)
06814 1335-ER14-TR4-016-3.0-TR 3o ND (0.15) ND (0.19) ND (0.34)
06814 1335-ER14-CONF-3.0-TR 30 ND {0.15)_ ND (0.19) ND {0.34)
TR5 06614 1335-ER14-TR5-016-3.0- TR 3.0 ND (C.15) ND (0.19) ND (0.34)
06814 1335 ER14-TRS-017-3.0-TA 3.0 ND (0.15) ND (0.19) ND (0.34)
TR6 06814 1335-ER14-TRG-018-3.0-TR 3.0 ND [0.15) ND (0.19) ND {0.34)
06814 1335-ER14-TRE-019-2.0-TR 3.0 ND {0.15) ND (0.19) ND (0.34)
T 06814 1335-ER14-TR7-020-3.0- TR 3.0 ND (0.15) ND (0.19) ND {0.34)
: 06814 1335-ER14-TR7-020-3.0-TRD 3.0 ND {0.15) ND {0.19) ND {0.34)
06814 1335 ER14-TR7-021-3.0-TR 3.0 ND {0.15) ND (0.18) ND {0.34)
TR-8 06814 1335-ER14-TR8-022-3.0-TR 3.0 ND (0.15) ND {0.19) ND {0.34)
TR-9 06814 1335-ER14-TRE-023-3.0-TR 3.0 ND (0.15) ND (0.19) ND {0.34)
Quality Assurance/Quatity Control Samples (all inug)
NA | o06at4___ | 1335-ER14-TRI-024.EB | NA | ND {0.040) | ND (0.020) | ND {0.040}
Refer 1o footnotes at end of table,
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Table 3.4.4-3 (Concluded)

Summary of SWMU 14 Confirmatory Soil Sampling HE Analysis Resuits, July 1997

(Off-Site Laboratory Only)

Sample Atiributes High Explosives (EPA 8330)" (y/g)
Sample Flecordb Sample
Location Number ER Sampie ID Depth (ft) 1,3-Dinitrobenzene 2-Nitrololuene 3-Nitrotoluens 4-Nitrotoluena 1,3,5-Trinitrobenzane
TR-1 06814 1335-ER14-TR1-001-3.0-TR 30 ND(0.10) ND (0.070} ND {0.16} ND (0.7} ND {0.070}
06814 1335-ER14-TA1-002-3.0-TA 3.0 ND(0.10} _ND {0.070} ND {0.16) ND (0.17) ND {0.070)
06814 1335-ER14-TR1-003-3.0-TR 30 ND (0.10) ND (0.070} ND {0.16) ND (0.17} ND (0.070}
06814 1335-ER14-TR1-004-3.0- TR 30 ND {0.10) ND (0.070) ND {0.18) ND (0.17) ND (0.070)
06014 1335-ER14-TR1-005-3.0-TR 3.0 ND (0.10} ND (0.070) ND (0.16] 'ND (0.17) ND (0.070}
05814 1335-ER14-TR1-006-2.0-TR 3.0 ND {0.10) ND (0.070) ND (0.18) ND (0.17} ND {0.070)
TR-2 06814 1335-ER14-TR2-007-3.0-TA 30 ND (0.10) ND {(.070} ND (0.18) ND (0.17) ND {0.070}
0satd 1335-EA14-TR2-008-1.0-TR 3.0 ND {0.10) ND (0.070} ND (0.16)} ND (0.17) ND {0.070)
06814 1335-EA14-TRZ-009-3.0-TR 30 ND {0.10} ND (0.070) ND (0.16) ND (0.17} ND {0.070)
06814 1335-ER14-TR2-010-).0-TR 3.0 ND {0.10) ND (0.070) ND {0.16) ND {0.17) th {0.070}
06814 1335-ER14-TR2-010-3.0-TAD 30 ND {0.10} ND (0.070) ND (0.18}_ ND {0.17) ND {0.070)
06814 1335-ER14-TR2-011.3.0-TR 3.0 ND (0.10) ND {0.070) ND {0.16} ND (0.17) ND {0.070} ‘
TR-3 06814 1335-ER14-TR3-012-3.0-TR 30 ND {0.10) ND (0.070) ND {0.16) ND (0.17) ND {0.070)
06814 1335-ER14-TR3-013-.0-TR 3.0 ND (0.10) ND {0.070} ND {0.16) ND {0.17) ND {0.070)
TR-4 DEa14 1335-ER14-TR4-014-3.0-TR 3.0 ND (0. 10) ND (0.070) ND (0.18)_ ND (0.17} ND {0.070)
06814 1335-ER14-TR4-015-3.0-TR 3.0 ND (0.10} ND [0.070) ND (0.16) ND{0.17) ND {0.070)
06814 1335-ER14-TR4-016-2.0-TR 3.0 ND {0.10) ND {0.070) ND {0.16) ND (0.17) ND (0.070)
06814 1335-ER14-CONF-3.0-TR 3.0 ND {010} ND (0.070) NC: {0.16) ND {0.17) ND {0.070)
TR-5 06814 1335-ER14-TR5-016-3.0-TR 3.0 ND {0.10) ND {0.070) ND {0.16) ND (0,17} ND (0.070)
06814 1335-ER14-TR5-017-3.0-TA 30 ND (0.10) ND (0.070) ND {0.16) ND (0.17) ND {0.070)
TR6 06814 1335-EA14-TRG-018-3.0-TR 3.0 ND {010} ND (0.070) ND [0.16) ND (0.17) ND (0.070})
06814 1335-ER14-TRE-019-3.0-TR 3.0 ND {0.10) ND {0.070) ND {0.16} ND {0.17) ND (0.070}
TR-7 06814 1335-ER14-TA7-020-3.0-TR 3.0 ND (0.10) ND (0.070) ND (D.16) ND (0.17) ND {0.070)
06814 1335-ER14-TR7-020-3.0-TRD 30 ND {0.10) ND {0070} ND {0.16) ND {0.17} ND {0.070}
_0g814 1335-ER14-TR7-021-3.0-TR 3.0 ND (0.10} ND {0.070} ND (0.16) ND (0.17) ND (0.070)
TR-8 06814 1335-ER14-TR8-022.3.0-TR 3.0 ND (0.10) ND (0.070} ND {0.16) ND (0.17) ND (0.070}
TR-8 06814 1335-ER14-TR9-023-3.0-TR 3.0 ND {0.10) ND (0.070} ND (0.16) ND {0.17} ND {0.070)
{_Quality Assurance/Quality Controf Samgples (all in pgL)
NA_ | 068t4 | 1335-ER14-TR1-024-EB | NA 1 ND{(0.030} | ND{0.030) ND (0.020) ND(0030) | ND (0.040)
+EPA November 1966
Chain of custody record.
ER = Equipment Blank. HMX = 1,3,5,7-etranitro-1,3,5,7-letrazacycloociane. SWMU = Solid waste managament unit.
EPA = LL.S. Environmental Protection Agency. D = [dentification. TETRYL = 2.4 6-lrinltrophenylmethylnitramine.
ER = Environmental Rastoration. NA = Not applicable. TR- = Trench designation within SWML) 14,
ft = Foot {feet). ND () = Not detecled al or above the method detaction TR, TRD = Trench soil sample, duplicate trench soil sample.
HE = High explosives. lirit, shown in parenthesis. pglL -= Microgram(s) per liler.
RDX = 1,3,5-irnitro-1,3,5-triazacyclohexane. 1g9/g = Microgram(s) per gram.
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Figure 3.4.4-2a. Excavation Activities SWMU 14, Trench #2

Figure 3.4.4-2b. Excavation Activities SWMU 14, Trench #3
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Figure 3.4.4-2d. Stained Soils in Trench #4 SWMU 14.
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Scattered glass fragments were also observed on the surface at trenches 8 and 9

(Figures 3.4.4-1 and 3.4.4-2a, b, ¢). The mercury vapor detector did not show any mercury
vapors in the soil. The mercury vapor concentrations in the soils ranged from 0.000 milligram
(mg) per cubic meter (m°) to 0.004 mg/m’. Ambient mercury concentrations in the air ranged
from 0.000 to 0.001 mg/m® (Wrightson July 1997).

After all the discolored soils were removed, the area was sampled for metals, explosives,
and gamma radiation. All results were below approved background levels
(Sample Number 1335-ER14-015-3.0-TR).

These findings support the reports that the amount of glass buried was minimal. The volume of
mercury associated with the glass is aiso minimal, since none was detected in the field
screening and the soil samples.

Metals

From the sampies collected in the trenches at SWMU 14, four metals (barium, cadmium,
chromium, and lead) were below the approved SNL/NM maximum background leveis
established for the subsurface soils in the Southwest Test Area (SWTA) (Dinwiddie
September 24, 1997) (Table 3.4.4-1). All barium results were below the approved

SNL maximum background levels of 214 mg/kg for subsurface soil in the SWTA

(Dinwiddie September 24, 1997). Barium concentrations at SWMU 14 ranged from 52.5 to
180 mg/kg. Cadmium values were all below the detectable limits except for one sample

(1335 ER14-TR6-018-3.0-TR) at a concentration of 0.116 J mg/kg. This concentration was
below the background ievel for cadmium (0.9 mg/kg). Chromium samples, with values ranging
from 5.14 to 9.85 mg/kg, were below the background tevel of 15.9 mg/kg. Lead concentrations
ranged from 3.58 to 7.44 mg/kg, which were less than the background level of 11.8 mg/kg.

Mercury, silver, and selenium concentrations were all nondetect. The maximum detection limit
for mercury was 0.111 mg/kg, whereas the NMED approved background level is nonquantified
atless than 0.1 mg/kg. At these detection limits, mercury is considered to have no significant
impact on human health and the environment at SWMU 14. Selenium concentrations were ail
nondetect. The detection limits of the three sampies were slightly above the nonquantified
background level of less than 1 mg/kg. The maximum detection limit, 1.57 for sample
1335-ER14-TR1-004-3.0-TR, has insignificant impact on human health and the environment at
SWMU 14 at a concentration of ¥z the detection limit.

All silver concentrations were nondetect. Silver does not have a guantifiable background
concentration. However, at % the maximum detection limit, silver poses insignificant risk to
human health and the environment.

Arsenic had siightly elevated concentrations above background. Of the 27 sampies collected at
SWMU 14, two samples were above the background levels for arsenic: sample numbers
1335-ER14-TR7-020-3.0-TR at 6.0 mg/kg and 1335-ER14-TR8-022-3.0-TR at 6.09 mg/kg. All
others were below the NMED background level of 4.4 mg/kg for subsurface soil in the SWTA.
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Metals results from the discolored soils (Sample Number 1335-ER14-CONF-3.0-TR) were all
below NMED approved background levels.

Radioloqgical Analyses

Of the gamma activities reported in Table 3.4.4-2, uranium-238 and thorium-234 were reported
in one instance at levels slightly above approved background. Twenty-two of the twenty-seven
samples analyzed for gamma radiation were below the minimum detectable activities (MDA) for
uranium-238. Even though the MDAs for uranium-238 exceed the approved background levels,
this does not represent a data quality problem. In most cases, the data were obtained by
gamma spectroscopic analysis (multiisotopes reported per analysis). The MDA is a function of
sample counting time and/or analytical method used. Uranium values obtained for the
radionuclides presented in this NFA have MDAs that are slightly higher than the approved
background value, given the routine 6000-second counting times used. The important aspect
of the uranium data that must be considered is not how the MDA compares to selected
background values for the site, but rather the calculated Preliminary Remediation Goals (PRG),
which are based on a 15-millirem per year (mrem/yr) effective dose equivalent maximum dose
limit in EPA’'s OSWER Directive No. 9200.4-18, “Establishment of Cleanup Levels for CERCLA
Sites with Radioactive Contamination” (EPA August 1997). These PRGs are several orders of
magnitude larger than the MDAs reported, which ensures adequate protection of human health
and the environment. For the samples that were detectable above the MDA, activities ranged
from 0.552 picocuries (pCi)/gram (g) to 2.03 pCi/g. However, MDAs for uranium-238 were
variable among the samples and, in some cases, were slightly above the 1.4 pCi/g background
activity for the SWTA. The highest MDA for uranium-238 at SWMU 14 was 1.66 pCi/g.
Gamma activities for thorium-234 ranged from not detected (ND} (0.457 pCi/g MDA) to

1.72 pCi/g. Three samples were nondetects, with the highest MDA at 0.54 pCi/g. Background
activity for thorium-234 in the SWTA was 1.4 pCi/g.

Thorium-232, radium-228 and cesium-137 were all below background levels. Thorium-232
activities ranged from 0.429 pCi/g to 0.748 pCi/g. Background activities for thorium-232 at the
SWTA were 1.01 pCi/g. Radium-228 activities ranged from ND (0.163 pCi/g MDA) to

0.727 pCi/g. These activities are below the background levels of 0.93 pCi/g. For cesium-137,
gamma activities ranged from ND (0.0246 pCi/g) to 0.012 pCi/g. Background levels for
cesium-137 are 0.079 pCi/g. All cesium-137 activities were beiow background leveis.

Activities for thorium-228 ranged trom 0.067 pCi/g to 0.775 pCi/g. Two samples were
nondetect (from Trench 1 and Trench 4). The highest MDA for these samples was 0.407 pCi/g.
No background values are available for thorium-228 but it can be roughly estimated at

0.93 pCi/g, the background value for radium-228, its precursor. Uranium-235 activities ranged
from ND (0.164 pCi/g) to 0.136 pCi/g. Background levels for uranium-235 are 0.16 pCi/g. Only
two sampies had detectable activities of uranium-235. However, MDAs for the nondetectable
samples were greater than background, which rendered comparison to background for
uranium-235 uncertain. However, as discussed above, the magnitude of the MDA compared to
the calculated PRG ensures adequate protection of human health and the environment.
Complete results of gamma spectroscopy are contained in Annex 3-A.
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For the discolored soils {Sample Number 1335-ER14-CONF-3.0-TR) radiological activities were
either betow MDAs or less than NMED approved background levels.

SVOCs

From the discolored soil, one sample, 1335-ER14-CONF-3.0-TR, was analyzed for SVOCs. All
constituents were nondetect for this sample. Results, including method detection limit, practical
quantitation limit, and reporting detection limit, are shown in Annex 3-A.

HE

HE analytes were all below applicable detection limits (Table 3.4.4-3). Because explosives are
not naturally occurring, there can be no comparison of detection limits to background. Based
upon sample results, explosives do not have an impact on the environment at SWMU 14. For
the discolored soils (Sample Number 1335-ER14-CONF-3.0-TR) all explosives were nondetect.

3.4.4.5 Data Validation

Samples were analyzed for metals, HE, and radioactivity. Two duplicate pairs and an
equipment blank were submitted with the field sampies. Level lll data validation were
performed on inorganic, organic, and radiometric data. The SVOC analysis was analyzed at
Level Il data quality but was not validated. The data were determined to be acceptable, and
the quaiity control (QC) data were adequate.

Specific problems, which minimally affect data quality, are presented below:

Metals

The mercury holding times were exceeded by 1 day for six samples (1335-ER14-TR6-019,
1335-ER14-TR6-020, 1335-ER14-TR6-020D, 1335-ER14-TR6-021, 1335-ER14-TR6-022,
1335-ER14-TRE-023). Mercury was not detected in the six samples, but because of the
exceeded holding time, the results were “UJ” coded (see footnote “UJ” on Table 3.4.4-1). Also,
for the lab control samples, the barium percent recovery did not meet acceptabie limits. The
relative percent difference for field duplicates was performed for arsenic, barium, chromium,
and lead. The arsenic RPD for one sample set (60.8) and the barium RPD for one sample set
(106) are outside the EPA acceptable limits of 20 percent (EPA February 1994). However,
because these are field duplicates and not laboratory duplicates, the difference may be
attributable to inhomegeneity in the soil and not analytical methods. No data were qualified
since the LCSD, MS, and MSD met acceptabie limits. The data were determined to be
acceptable and the QC data were adequate.
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3.5 Site Conceptual Model
3.5.1 Nature and Extent of Contamination

From review of the data collected from the trenching activities performed at SWMU 14, there
was one area of discolored soils (approximately 2 cubic feet) that appears to have been buried
test material. Also, scattered fragments of glass were encountered on the surface at

Trenches 8 and 9. The absence of mercury and HE, the primary COCs in the soil at this site
prior to the investigation, indicates the soils were not contaminated by the materials released at

SWMU 14,

Although there were no COCs {mercury and HE) detected at SWMU 14, arsenic was slightly
over the approved maximum background level, and some gamma activities for uranium-238
and thorium-234 were greater than the approved background tevels (see Table 3.5.1-1). In
addition, mercury and selenium, which were nondetect in ali confirmation samples, do not have
quantifiable maximum background concentration levels. The MDAs for uranium-235 were
slightly higher than background. Only two samples for arsenic were above approved SNL/NM
maximum background levels by a maximum difference of 1.69 mg/kg. Because of the low
concentration of this constituent and the localized nature of its occurrence, it appears that this is
not a contaminant; rather, it is a localized soil anomaly in the immediate area of the sampie

points.

Although uranium-238 was detected over the approved background level of 1.4 pCi/g in only
one sample from the trenches, many of the MDAs for uranium-238 were slightly greater

than background. One sample was slightly above the background level for thorium-234

(Table 3.5.1-1). Since surface soil contamination at SWMU 14 would be associated with the
firing sites at Building 9920, confirmation samples from the surface soils (from the Rust
Geotech Inc. VCM) are considered part of SWMU 85, Firing Sites Building 9920. The fact that
each of these constituents is confined to one sample provides evidence that the distribution of
these elements is limited to the immediate sample area. In addition, the fact that the samples
were collected at a depth of 1-foot below the reported bottom of the burial site, is evidence that
the vertical and lateral extent of contamination at SWMU 14 has been defined.

It has been previously estimated that a total of 0.56 kg of mercury was associated with the
fluorescent tubes used at SWMU 85 (70 mg/tube x 8000 tubes), This is equivalent to 413 ml of
mercury (Weast and Selby 1967), or less than 1 pint of mercury used in the test, most of which
would be vaporized in the explosive test.

The absence of geophysical and chemical anomalies, and the fact that the total volume of
residual mercury remaining from the test would be inconseqguential, indicates that the
occurrence of contaminated debris is insignificant at SWMU 14,

3.5.2 Environmental Fate

The primary sources of COCs at SWMU 14 were buried fragments of fluorescent tubes
associated with a firing test at Building 9920. The material may have included mercury and
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Table 3.5.1-1
Summary of COCs for SWMU 14

Maximum Sampiing
Backgraound Maximumn Average Locations Where
COCs Greater | LimivSWTA® Concentration | Concentration” Background

coCc Number of than {mg/kg except {mg/kg except {mg/kg except Concentration
Type Samples Background where noted) where noted) where noted) Limit Exceeded

Inorganic 27 Arsenic 4.4 6.08 3.27 TR7-020, TRS-
Nonradionuclides 022

Mercury <0.1° ND (0.111) ND (0.105) None. Howaver,
the detection
limits of 26 of the
27 samples were
greater than
background level.
Selenium <1° ND (1.57) ND (.454) All results were
ND, howevaer,
some MDLs are
greater than
background:
TR1-004,
TR2-007,
TR2-010,
TRS5-017

Radionuclides 27 -238 1.4 2.03 pCifg Not calculated” | TR3-006

Th-234 1.4 1.72 pCifg Not catculated” | TR1-006
u-235 0.16 MDA (0.219) Not calculated” | All MDAs were
greater than
background;
however, two
sampies had
detectable rasuits
less than
background:
TR1-005,
TR2-010

:SWTA = Southwest Test Area (Dinwiddie September 24, 1997)

Average concentration includes all samples and duplicates, and nondetects.
:Background levels for these constituents are not quantified.

An average MDA is not calculated because the variability of the counting error and the number of reported nondetectable activities.
Thaese nondetectable activities are solely a tunction of instrument counting duration rather than an indication of the presence or
absence of a specific radionuciide in the environment.

COC = Constituents of concem.

MDA = Minimum detectable activities.
mg/kg = Milligram(s) per kilogram.

ND = Radionuciide not present above the MDA, given in [ ).

SWMU = Solid waste management unit.
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explosives; however, these contaminants were not detected in significant amounts. Mercury,
selenium, and silver background levels, however, must be considered in a risk assessment of
the SWMU. Also uranium-238 and thorium-234 gamma activities were above background
levels, and although these constituents were not known to be associated with the material
reportedly buried at SWMU 14, radiological constituents were known to have been used at
Building 9920.

Figure 3.5.2-1 diagrams the environmental fate for the constituents at SWMU 14. The current
and future land use for SWMU 14 is industrial (DOE and USAF March 1996). The potential
human receptor is the industrial worker. Because the SWMU is a burial site, unless excavated,
the surface exposure pathways are nonexistent. There is no exposure through dust emissions,
nor direct exposure through surface soil or surface runoff. Dashed lines in the conceptual
model flow diagram (Figure 3.5.2-1) indicate these exposure pathways.

Subsurface contaminant exposure pathways could be relevant to SWMU 14, particularly
percotation to the vadose zone. The exposure to human receptors is minimal uniess the
SWMU is excavated. There is potential exposure to biota via this pathway because of plant
uptake and the ingestion of the plants and soil by fauna.

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 3.2.1). Groundwater has been estimated to be at an
approximate depth of 155 feet bgs. High partitioning coefficients and low mobility of these ions
in the transporting medium would dilute the low concentrations of the constituents even more.
For these reasons, groundwater was not evaluated as a contaminant migration pathway.
Additional discussion of the exposure routes and receptors at SWMU 14 is provided in

Annex 3-B.

3.6 Site Assessments

3.6.1 Summary

The site assessment concludes that SWMU 14 does not have significant potential to affect
human health under an industrial land-use scenario. After consideration of the uncertainties
associated with the availabie data and modeling assumptions, ecological risks associated with
SWMU 14 were found to be low. Brief descriptions of the site assessments are provided below
and detailed in Annex 3-B.

3.6.2 Risk Screening Assessments
3.6.2.1 Human Health
SWMU 14 has been recommended for industrial land-use (DOE and USAF March 1996). A

complete discussion of the risk assessment process, results, and uncertainties is provided in
Annex 3-B. Because the presence of COCs was in concentrations or activities greater than
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background ievels, it was necessary to perform a health risk assessment analysis for the site.
Besides COC metals, any voiatile organic compounds or semivolatile organic compounds
detected above their reporting limits, and any relevant radionuclide compounds either detected
above background levels and/or MDAs 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 soil at the site. The Risk Assessment Report calculated the Hazard Index
and excess cancer risk for both an industrial land-use and a residential land-use setting. The
excess cancer risk from nonradiological COCs and radiological COCs is not additive (EPA

1989).

tn summary, the Hazard Index calculated for SWMU 14 nonradiological COCs is 0.02 for an
industrial land-use setting—less than the numericat 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 14 nonradioiogical COCs is 3 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 arsenic, which is a Class A carcinogen. Thus, the total excess cancer risk for this site is
above the suggested acceptable risk value (10°). However, the incremental excess cancer risk
for SWMU 14 is 9 x 107, which is below NMED Guidelines. The incremental total effective dose
equivalent for radionuclides for an industrial land-use setting for SWMU 14 is 0.017 mrem/yr,
which is weil below the recommended dose limit of 15 mrem/yr. found in EPA’'s OSWER
Directive No. 9200.4-18 and reflected in a document entitied “Sandia National Laboratories/New
Mexico Environmental Restoration Project—RESRAD Input Parameter Assumptions and
Justification” (EPA August 1997, SNL/NM February 1998). The incremental excess cancer risk
for radionuclides is 1.9 x 107 for industrial land-use scenario, which is much less than risk
values calculated from 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 3-B). The report concludes that SWMU 14 does not have
significant potential to affect human health under an industrial land-use scenario.

3.6.2.2 Ecological

As set forth by the NMED Risk-Based Decision Tree, an ecological screening assessment that
corresponds with the screening procedures in the EPA’s Ecological Risk Assessment Guidance
for Superfund (EPA 1997) was performed. An early step in the evaiuation is comparison of
COC concentrations and identification of potentially bicaccumulative constituents. This is
presented in Annex 3-B. This methodology also requires the development of a site

conceptual model 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 aiso includes the estimation of exposure and ecologicat risk.
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The results of the ecological risk assessment screen are presented in Tables 14, 15, 16, and 17
of Annex 3-B. Site-specific information was incorporated into the screening assessment when
such data were available. Hazard quotients (HQ) greater than unity were originally predicted;
however, closer examination of the exposure assumptions revealed an overestimation of risk
primarily attributed 10 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.

3.6.3 Baseline Risk Assessment

The Baseline Risk Assessment is summarized below.

3.6.3.1 Human Health

Based upon the screening assessment summarized in Section 3.6.2.1, a baseline human
heaith risk assessment is not required for SWMU 14,

3.6.3.2 Ecological

Based upon the screening assessment summarized in Section 3.6.2.2, a baseline ecological
risk assessment is not required for SWMU 14.

3.7 No Further Action Proposal

3.7.1 Rationale

Based upon field investigation data and the human health risk assessment analysis, an NFA is
being recommended for SWMU 14 for the following reasons:

» Al anomalous material (discolored soil) found in the trenches was sampled and
excavated. The material was nonhazardous.

« There was no evidence of mercury from either the fietd screening or from laboratory
analyses, and the total amount of mercury used in the test was insignificant (less
than 1 pint).

* There was no evidence of explosives. All explosives were nondetected in the
laboratory data.

+ Human health and ecological risk evaluations indicate no impact of the COCs to
human health or the environment.

AL/DS-98/WP/SNL:R4300-3.00C 3-41 301462.185.05 06/24/98 10:45 AM




3.7.2 Criterion

Based upon the evidence provided above, SWMU 14 is proposed for an NFA decision in
conformance with Criterion 5 (NMED March 1998), which states that the SWMU has been fully
characterized 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 3-A
Semivolatile Organic Results and
Gamma Spectroscopy Results



LAS LABORATORIES

SEMI-VCLATILE CRGANITS 3Y GT/MS
73 SEMI-VOLATILES

Cl.ant Sample ID: 032480-004./2335-2R24-CONF-3.5-TR LAL Sampi= ID: =L2202IL-32
Caze Collacced: 15-2CL-37 Date Recs:rved: 17-2CL-57
Daza Analyzed: 04 -AUG-37 Date Zxtracted: 24-00-57
Matrox: Soil Analytical Sacch ID: (CB0357-3272-C
T Srous: . _ B270 SEMI-VQLATILES_S51326 Analytical Diluzion: 1
Parcenz Mc.sIiure: 3.31 Preparazicorn Dilut:ion: 1.0C
i l
I SURROGATE RECOVERY _OC Limits |
12-Fluprophencl ! 80% i‘ 15-111 !
i Phenel -dS | as¥ ! 21-1.0 '
'Nitropenzene-d§ 1 B6% I 17-114
|2-Fluorabinnenyl { 82% i 29-114 .
12,4 ,G-erbr-ﬂopneqol | 92% r 33-136 B
| Tarchenyl-dl14 ) B7% i 32-151 !
RESULT STATIC PQL/RDL DATA
CONSTITTENT CAS NQ. ug/Xg MDL ug/Rg QEALIFIIR{:
Phenol 108-35-2 ND 100 682 U
bis(2-Chlorgerthyl)ethar 111-44-4 ND 90. 680 > o]
2-Chlorcechencl 95-57-8 ND 110 630 u
1.3-Dichlcrobenzene 541-73-1 ND 120 630 U
— 1,4-2ichleorobenzene 106-46-7 ND 90. 680 4)
Benzyl al--nol 100-5i-6 ND 130 1300 "
1.2-Diehlizrobenzane 95-50-1 ND 129 6380 L
2-Mezhylphenol 95-48-7 ND 130 630 v
bis(2-chlorpiscoropyllezher 108-60-1 ND v 120 630 4]
4-Methylohenol 106-44-5 ND 280 680 J
N-Nicroso-di-n-propylamine 621-64-7 ND 200 680 U
Hexachlzroezhane 67-72-1 ND 130 680 <
N.trckhenzene #3-95-1 ND 170 €80 U
Issphoreone T8-53-1 ND 180 §a890 84
2-Nitrophenol 88-75-5 ND 150 680 U
2,4-Dimezhiylphenol 105-67-5 ND 100 680 t
Eis{2-Chlorcechoxy) methane 111-91-1 ND 120 680 )
Beanzoric aci 6§5-85-0 NO 120 3400 44
2,4-Dicklorephencl 120-83-2 ND 190 680 U
l,2,4-Trichleorobenzens 120-82-1 ND 160 €ap J
Nazh:chalene 81-20-3 ND 160 680 14)
+-Zhlorzaniline 106-47-8 ND 140 1300 4]
Haxachlorsbutadiene B7-68-3 ND 150 680 U
4-Jhlaro-3-methylphencl 5%-50-7 ND 110 1320 144
2-Machylnaphthalene 21-57-¢% ND 160 630 4)
Heaxachlcrocyclopentadiene 77-37-4 ND 90. 680 U
2.4.6-Trechlorophenol Bg-06-2 ND 180 €80 U
2,4.5-Trichlorophnencl 95-95-4 ND 200 €30 U
2-CThlorcraphtizalene 81-58-7 ND 170 680 U
2~Nitrpaniline 88-74-4 ND 200 3400 U
Dimechylshthalatce 131-11-3 ND 250 €80 U
Acenaphtihylene 208-95-8 ND 210 680 9]
=~ 2.,8-Dinicrotoluene 606-20-2 ND 200 €380 U
J-Nicroaniline 89-09-2 ND 190 3400 4)
AZa2naphthene 83-32-9 ND 150 680 g
2,4-Dinizrophenol S1-28-5 ND 190 3400 %)
1-Niirephenol 100-02-7 ND 190 3420 U
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LAS LABORATORIES

SEMI-VCLATILE SRGANIZS 3Y GT/MS

CONSTITTENT

CAS NQ,

_ug/Ke

MDL

8270 SEIMI-JCLATILES
iilen:t Sampie ID: 032480-002/2335-2224-CONr-3.3-T8 LAL Sample ZID: LiTool-il
Cats Collaczed 13-2CL-97 Cacts Raceived: b erenity-)
Cate Analyzed: 04-A0G-57 Jate Zxtraccad: 253-20T-37
Mazzix: Soil Analyzizal Baz=h ID: 23233%7-3272-
QC Group . . 8273 SEMI-VCLATILES_51326 Amaly=izal Dilutizo b
Parcant McosIturse: 3.34 Prepazatizn Diluticn: 1.I2
RESULT STATIC PQL/RDL

uc/Rg

QUALIFIER'

Dipenzzfuran 132-64-9 No 200 €80 e
2,4-Dinszzegoluens 121-14-2 ND 150 5§30 4]
Diechylrhzhalace 84-86-2 NO 100 5290 v
4-Chlorsphenyl-phenylecher 7005-72-3 ND 210 8§80 i
Fluocrane B5-73-7 ND 160 €30 v
4-Nitrcanilins 100-01-6 ND 27¢ 3300 U
4,6-Dinizras-2-meghylphenpl 534-32-1 78] 240 3430 v
N-Nicroscéiphenvlamine (1) 86-30-6 ND 140 £30 [5)
4-3romcgnenyl-phenylethar 191-55-3 ND 130 £30 u
Eexachlzrzcbenzane 119-74-1 o 170 630 u
Pantachlorophenocl 87-86-5 KD 130 3400 u
Phenanthrane 85-01-8 ND 50. €50 U
Anthracane 120-12-7 ND 100 £82 U
Carbazols 86-74-8 No 100 630 U
Di-n-butyliphthalate B4-74-2 ND S0. 8§82 v
Fluocranthene 206-44-0 ND 239 €80 o
Pyrene 125-00-0 ND 220 €30 J
Butylrenzviphzhalats 85-58-7 ND 110 630 J
3,3'-Dighlerocenzidine 91-94-1 Np 70. 1330 J
Senzoia)anthracsne 56-55-3 ND 110 €453 o
fis({2-Zchvinexyliphthalazs 117-81-7 ND 130 6§33 U
Chrysene 218-01-9 ND 140 683 )
Di1-n-octviphnthalace 117-84-0 ND 160 £33 1
senzo (D) Ilucranthens 205-99-2 D 120 £59 J
Benzoik!flucranchene 207-08-9 ND 290 €80 U
Benzo(a!pyrene 50-312-8 o 120 €ao0 U
Indaneil,2.,3-cd!pyrene 193-39-5 ND 150 630 j4)
Dibenz(a,n)anthracene $3-70-3 ND 210 €30 U
2anzoig, h,ilperylene 191-24-2 ND 240 630 U
.'.
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o Sandia Naticnal Laboratories -
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 7-16-97 95:47:07 AM *

'*ifi***t***t***i*****tt******t****************tt*tt******tt**tt*tt**tttfi

-*
W Lot & Revieved by: MO/ 1397
t*t***¥3$2i**;tt** *'*EaéLJ/***tt***t*t*tt***** L 2 2 3 3 ***t*t*tttt*

Customer B.GALLOWAY/C.STEFANOV (66B82/SMO)
Customer S le : 032445-002

Lab Sample : 70121501

Sample Description SOLID MARINELLI SAMPLE

Sample Quantity 732.000

Sample Date/Time 7-14-97 10:30:00 AM

L N T Y I TRET)

Acqulre Start Date/Time 7-16-87 B:03:55 AM

tector Name ) LABO1
Efapsed Live/Real Time : 6000 / 6002 seconds
SETTEEEE;**t**tt****t***t****t*t***t************t*******t*****t**tti*tt**
Nuclide Activity 2-sigma MDA

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

U-238 Not Detected @ ---cvc-=a- 1.47B+00

TH-234 9.47E-01 3.64E-01 4.56E-01

RA-226 1.29E+00 4.54E-01 4.79E-01

PR-214 5.05E-01 1.18E-01 5.06E-02

BI-214 5.15E-0 1.30E-01 5.45E-02

TH-232 5.01E-01 2.62E-01 1.39E-01

RA-228 6.63E-01 3.4BE-01 1.87E-01

AC-228B 5.78B8E-01 1.97E-01 1.08E-01

THE-228 Not Detected  ---c-c-e-- 4.07E-01

RA-224 6.82E-01 3.05E-01 €.60E-02

PB-212 6.42E-01 1.13E-01 3.99E-02

BI-212 7.87E-01 5.71E-01 3.29E-01

TL-208 5.24E-01 1.77E-0Q1 7.32E-02 T_ (,

e/

U-235 ——— 633562 — 3 4sp 03— 5 (qp.03 g7 Ak A3/
TH-231 Not Detected @ -.------- 8.15E+00

PA-231 Not Detected @ -------.. 1.38E+00

TH-227 Not Detected  --------- 3.40E-01

RA-223 Not Detected  -------.. 1.45E-01

RN-219 Not Detected @ -------.. 3.92E-01"

PB-211 Not Detected @ --------. B.69E-01

TL-207 Not Detected @ «----.--. 1.43E+01

AM-241 Not Detected — ----..-... 1.78E-01
~-PU-239 Not Detected @ ---c-o--.. 3.35E+02

NP-237 Not Detected @ --.-----. 2.72E-01

PA-233 Not Detected — --.-..__. 5.3BE-02

TH-229 Not Detected — ----..... 1.B68E-01




[Sunmary Report) - Sample ID: : 70121501

Nuclide
Name
AG-108m -
AG-110m
BAR-133
BE-7
Ch-109
CD-115
CE-139
CE-141
CE-144
CO-56
0-57
0-58
CO-60
CR-51
CS-134
CS-137
EU-152
EU-154
EU-158%
FE-59
GD-153
HG-203
JI-131
IR-192
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
NE-95
ND-147
NI-57
PE-210
RU-103
RU-108
§B-122
SB-124
B-125
SN-113
SR-85
TA-182
TA-183
TC-99m
TL-201
XE-133
Y-B8
ZN-65
ZR-95

Activity
- {pCi/gram)

Not
Not
Not
Not

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

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

Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Deteacted
Detected
Detected
Detected
1.47E+01
Detected
Detected
Datected
Detected
Detected
Detected
Datected
Detected
Detected
Detected
Detacted
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2-gigma
BError

---------

---------

- -

- m m e =oa-

---------

---------

---------

- o om o o e

.........

R )

- o -

---------

- e o o= o-

4. 488 02
3.D04E-02
5.38E-02
2.64E-01

€.69E-01 M.&

1.10E-01
2.53B-02
4.57E-02
1.83E-01
3.80B-02
2.23B-02
3.51BE-02
4.00B-02
2.35E-01
4.27E-02
3.49E-02
6.69E-02
2.06E-01
1.06E-01
7.71E-02
7.59E-02
3.03E-02
3,32E-02
2.63E-02
2.97E-01
4.55E-02
3.69B-02
4.16E-01
4.67B-02
2.97E-01
2.04E-01
2.28E-01
1.42E-01
7.59E+00
2.91E-02
2.90E-01
6.92E-02
3.29E-02
8.76E-02
3.74E-02
3.98E-02
1.64E-01
1.97E-01
4 .57E+00
1.58E-01
1.64E-01
3.41E-02
1.12E-01
6.36E-02
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. Sandia Katiocnal Laboratories *
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: Radiacicn 7-16 11:37:05 AM »
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*

* Analyzed by:

L2 232X 22X 3L L Ll Ly
Customer

Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity

Sample Date/Time
Acquire Start Date/Time
Dgtector Name

Reviewed by ;};47’ Z/
t**Jtlttt****t*ttttsrsttttt EwEEE tt**t *ttitttt
B.GALLOWAY/C.STEFANOV (6682/SMO)

032450-002

70121502

SOLID MARINELLI SAMPLE
879.000 gram
7-14-97 10:35:00 AM
7-16-97 $:49:35 M
LABO1
6000 / 6002 seconds

LU TR TR Y I

Elapsed Live/Real Time

U-235 w5t 5 B BB B e

TE-231 Not Detected @ -------.- 7.46E+00
PA-231 Not Detected @ ------... 1.22E+00
TH-227 Not Detected @ ------... 3.03E-01
RA-223 Not Detected @ -----.-... 1.32E-01
RN-219 Not Detected @ -c-----.. 3.37E-01 "
PB-211 Not Detected  ----c.c.-. 7.€63E-01
TL-207 Not Detected  --c----.. 1.29E+01]
AM-241 Not Detected @ --c--e-... 1.60E-01
PU-238 Not Detected @ ----vcec-.. 3.04E+02
NP-237 Not Detected @ ------... 2.46E-01
PA-233 Not Detected @ ----.-_.. 4 _.95E-02
TH-229 Not Detected @ ----.._.. 1.73E-01

1. 83E-01M~"¢4‘7¢—’7:/

Comments:
**ttttttt*ttt*t******ttt******tt**ttt*tt***t*ttt**t*ttt*tttt*t**t***ttt*t
Nuclide Activity 2-gigma MDA
Name {pCi/gram) Error (pCi/gram)
U-238 Not Detected  --------- 1.32E+00
TH-234 6.46E-01 2.48E-01 3.55E-01
RA-226 1.16E+00 4.07E-01 4.61E-01
PR-214 5.37E-01 4.05E-01 4.11E-02
BI-214 4.67E-01 2.91E-01 4.43E-02
T TH-232 5.90E-01 2.93E-01 1.27E-01
RA-228 6.08E-01 1.78E~-01 1.41E-01
AC-228 5.74E-01 5.35E-01 9.29E-02
TH-228 5.88E-01 €.61E-01 3.68E-01
RA-224 6.64E-01 2.70E-01 7.30E-02
PB-212 5.70E-01 9.82E-02 3.59E-02
BI-212 §.73E-01 7.51E-01 2.67E-01
T_-208 5.56E-01 1.20E-01 6.458-02

7/7/G



[Summary Report] - Sample ID: : 70121502

Nuclid Activity 2-gigma MDA
Name - . (pCi/gram) . - - Brror - (pc:i./grmi
AG-108m Not Detected s ecme~ 3.81E-02
AG-110m Not Detected cmrmmm——- 2.76E-02
BA-133 Not Detecteg --------- g.g%g-gi
- Not Detected  -----==-- 2. - — -
gg-zog___———-l-risa-u-e-e—-—a?&%—ﬁé 6£.39E-01 a1 jj';’{“[
Cb-115 Not Detected  ---s==-==- 1.03E-01
CE-139 Not Detected  --coc-=a- 2.26E-02
CE-141 Not Detected  =---====-- 4.12E-02
CE-144 Not Detected ces=-vc==me- 1.61E-01
CO-56 Not Detected @ -=---scc=- 3.32E-02
0-57 . Not Detected  -c-=====- 2.08E-02
0-58 Not Detected ~--<====-=-= 2.91E-02
CO-60 Not Detected  --------- 3.50E-02
Cr-51 Not Detected ---<c<+ee=- 2.06E-01
C5-134 Not Detected ~rwceman- 3.B0E-02
Cs-137 Not Detected  --------- ) 3.29E-02
EU-182 Not Detected - -----=-=--- 6.26E-02
EU-154 Not Detected  --=-c-=c=- 1.78E-01
EUG-155 Not Detected @ --+--o=-- 9.77E-02
FE-59 Not Detected  -+c+-cea-- 7.88B-02
GD-153 Not Detected --=-=-=----- 7.02E-02
HG-203 Not Detected --cev---- 2.66E-02
I-131 Not Detected  ---=-==-- 2.77E-02
IR-152 Not Detected ---==-=-=- 2.3%9E-02
K-40 1.33E+01 2.18E+00 2.16E-01
MN-52 Not Detected --=-=-=--- 3.43B-02
MN-54 Not Detected @ --c-c---- 3.2BE-02
MO-99 Not De-ected @ -----=---- 3.77E-01
NA-22 Not Detected @ --------- 3.8B6E-02
NA-24 Not Detecred  -r+-oe---- 2.84E-01
NB-85 Not Detected  -----=---- 1.85E-01
ND-147 Not Detected  --c-=-=---- 2.06E-01
NI-57 Not Detected --=------ 1.18E-01
PB-210 Not Detected  ----=-=--- 6.56E+00
RU-103 Not Detected @ --------- 2.63E-02
RU-106 Not Detected  ---=--=--- 2.61E-01
SB-122 Not Detected ---=-=---- 5.67E-02
SB-124 Not Detected --------- 2.90E-02
SB-128 Not Detected @ ---=+----- 7.65E-02
SN-113 Not Detected  «-=-c-c--- 3.29E-02 -
SR-BE Not Detected @ -ce--=---- 3.32E-02
TA-182 Not Detected ---+----- 1.43E-01
TA-183 Not Detected -~=-c--=--- 1.77E-01
TC-%9m Not Detected <-------- 4.78BE+00
TL-201 Not Detected  ---v-=-c-- 1.41E-01
XE-133 Not Detected @ ---c-=----- 1.52E-01
Y-8B Not Detected @ «~-=------ 2.60E-02
ZN-€5 Not Detected  -------=«- 9.81E-02 )

ZR-95 Not Detected @ cccvae-o-- £E.61E-02

=
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* Sandia Natiocnal Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory) .
* 7-16-97 1:27:50 PM *

*************t*****tttt*tii*t****tt**t****f**t*tt*t*t**t*****t*t*ttt**ttt
*

- 2 by: 272l
¥ Analyzed by: *t-*ZJQJU{f.*-*tftfsrisrff*-*- TEREE ég ‘Z**t**t*t*t

*REETERTR AT rd

Customer B.GALLOWAY/C.STEFANOV (6682/SMD)
Customer Sample : 032451-002
Lab Sample ID : 70121503
Sample Description : SOLID MARINELLI SAMPLE
Sample Quantity : 943.000 gram
Sample Date/Time : 7-14-87 10:40:00 AM
Acquire Start Date/Time : 7-%6-97 11:39:54 AM
Datector Name : LABQ1
Elapsed Live/Real Time : 6000 / 6002 seconds
S*rtf?&f:*tt**tt**t**t**ttttt*ttt**tt**********i******t****it***itt*t**ti
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
ﬁ:iéé Naot Detected @ --------- 1.24E+00
TH-234 7.90E-01 2.98E-01 3.90E-01
RA-226 1.05E+00 3.B4E-01 4 .35E-01
PB-214 5.07E-01 2.51E-01 3.78E-02
BI-214 4.76E-01 1.74E-01 3.68E-02
TH-232 5.23E-01 2.73E-01 1.42E-01
RA-228 5.10E-01 1.64E-01 1.43E-01
AC-228 S5.38E-01 1.60E-01 8.16E-02
TH-228 4.27E-01 3.01E-01 3.€5E-01
RA-224 5.76E-01 2.66E-01 5.12E-02
PB-212 5.€%E-01 1.08E-01 3.57E-02
BI-212 Not Detected @ ---«-e-c- 3.14E-01
TL-208 5.09E-01 1.15E-01 6.11E-02
U-235 Not Detected @ -«------- 1.72E-01
TH-231 Not Detected @ -------.-. 7.17E+00
PA-231 Not Detected @ ---------. 1.18E+00
TH-227 Not Detected @ ------... 2.52E-01
RA-223 Not Detected @ -------.. 1.3CE-01
RN-218 Not Detected  -------.- 3.27E-01"°
PB-211 Not Detected @ -------.. 7.41E-01
TL-207 Not Detected --«---... 1.22E+01
AM-2431 Not Detected @ -------.. 1.51E-01 .
PU-238 Not Detected @ .------... 2.86E+02 - ‘
NP-237 et O 02 1,913-01;/"7"7:“7‘:'(
PA-233 Not Detected  ---.-.... 4.76E-02 S /o2

TH-229 Not Detected  -------_. 1.658E-01




" [Summary Report]} - Sample ID: : 70121503

Nuclide
Name

-------

Activity
- (pCi/gram)

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

Not
Not
Not
Not
Not

Detected

Detected’

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.38E+01
Detected
Detected
Detected
Detected
Detected

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
Deteacted
Detected
Deteacted
Detected
Detected
Detected
Detected
Detected

- -

.........

---------

---------

---------

---------

.........

---------

---------

-—--m e o= o= -

.........

.........

---------

3.5B8E-02
2.52E-02
£.34E-02
2.158E-01
7.B4E-01
9.B2E-02
2.14E-02
3.94E-02
1.53E-01
3.75E-02
1.98E-02
2.94E-02
3.46E-02
1.97E-01
3.65E-02
3.00E-02
5.94E-02
1.66E-01
9.54E-02
6.80E-02
6.62E-02
2.6€678-02
2.77E-02
2.26E-02
2.23E-01
3.76E-02
3.30B-02
3.64E-01
3.74E-02
2.80E-01

8. 6OE. 02 Wersotadel

2.05E-01
1.138-01
6.43E+00
2.57E-02
2.48E-01
6.03E-02
2.74E-02
7.39E-02
3.1BE-02
3.23E-02
1.39E-01
1.69E-01
5.72E+00
1.37E-01
1.46E-01
2.46E-02
9.43E-02
5.32E-02
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**I’t*I’“*I.'t‘l'I‘**t**f‘l"‘***ti’*t‘*t*t**I"t*'**"*t******'*******‘I"***t'tttt’tttt

- Sandia National Laboratories *

t Radiation Protection Sample Di:gggsgécs Program [881 Labcratory] :

:*******.****tt******t**z*iftgz**2******************tt****tt*if**tt*t***g*

* .-
rontyzes sevieves by S0 UMY,

:**t*t}t’fsetez;*titt it**?/zj*t***ittt**i*t*tez *Ew *;7 'g tt**tt*tti

Customer : B.GALLOWAY/C.STEFANOV (66B2/SMD)

Customer Sample : 032452-002

Lab sample ID : 70121504

SOLID MARINELLI SAMPLE
870.000 gram
7-14-97 10:45:00 AM

Sample Description
Sample Quantity
Sample Date/Time

Acquzre Start Date/Time : 7-16-97 1:30:40 PM
Dgtector Name : LABO1
Elapsed Live/Real Time : 6000 / 6002 seconds
Eglir'ursssf;****tttt*****t*****t**tt*ttt*t*tt*t*****t**tt*t*tttt***tttt*tt**
Nuclide Activity 2-sigma - MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected  --------- 1.29E+00
TH-234 7.82E-01 2.96E-01 3.85E-01
RA-226€ 1.21E+00 S5.78E-01 5.13E-01
PB-214 £5.09E-01 2.45E-01 4.31E-02
BI-214 5.00E-01 1.24E-01 4 .33E-02
TH-232 6.00E-01 3.00E-01 1.26E-01
RA-228 4.63E-01 1.80E-01 1.€7E-01
AC-228 €.54E-01 2.01E-01 8.84E-02
TH-228 7.75E-01 4.11E-01 4.06E-01
RA-224 6.24E-01 2.60E-01 €.49E-02
PB-212 6§.15E-01 1.13E-01 3.46E-02
BI-212 7.74E-01 €.59E-01 2.76E-01
TL-208 5.20=-01 1.34E-01 6.14E-02
U-2235 Not Detected  --v------ 1.81E-01
TE-231 Not Detected @ ~------.- 7.43E+00C
PA-231 Not Detected @ --------. 1.20E+00
TH-2.2‘27 Not Detecteg --------- 3.08E-01 ré;
RA-223 Not Detected @ -----.-.. 1.37E-01 g
RN-218 ————— 3 425 52 SBOE—53 3.59E-01 m-/'f'"é’-'j:‘ «
PB-211 Not Detected @ --«c-----. 8.03E-01
TL-207 Not Detected @ -----.-.. 1.32E+01
AM-241 Not Detected @ -c---.-.. 1.61E-01
PU-239 Not Detected  ----co-.. 3.01E+02
NP-237 Not Detected W ------... 2.82E-01
PA-233 Not Detected  -----.-_. 4.BO0E-02
TH-22% Not Detected — ----...._. 1.72E-01 -

7/5»



[Summary Report] - Saﬁple ID: : 70121504

Nuclide Activity 2-gigma _
Name .. . .(pCi/gram) Brror (pCi/gram).
AG-108m Not Detected  -cewre=-e- 3.91R-02
AG-110m Not Detected  --=------ 2.70B-02
BA-133 Not Detected  «=---o---- 4.B4E-02
BE-7 Not Detected  -cecc-=-=-- 2.32E-01
Cb-108 =07E-01
CD-115 Not Detected  --------- 1.11E-01
CE-139 Not Detected  ~e=-w--<>=- 2.2BE-02
CE-141 Not Detected - --=-=-c==-=- 4.07E-02
CE-144 Not Detected ----=-==- 1.6BE-01
CO-56 Not Detected  -+=-==----- 3.97B-02
0-57 Not Detected  +«=-=---==-~- 2.13E-02
O-58 Not Detected ---==-c==- 3.28E-02
CC-60 Not Detected ------<-- 3.72E-02
CR-51 Not Detected  --+--=-=--- 2.13E-01
CS-134 Not Detected ---=-=----- 3.85E-02
C5-137 Not Detected  --v--e=-=- 3.24E-D2
EU-152 Not Detected  ---=------ 6.40E-02
EU-154 Not Detected  ----===-- 1.81E-01
EU-21E5 Not Detected ---=---=-- 9.73E-02
FE-59 Not Detected ---=~=---- 7.43E-02
GD-153 Not Detected ----=---- 6€.98E-02
HG-203 Not Detected  --------- 2.70E-02
I-131 Not Detected  ---ce-=c==- 3.098B-02
IR-192 Not Detected  -«---c-=-- 2.4€E-02
K-40 1.38E+01 2.18E+0Q0 2.35E-01
MN-52 Not Detected  -----=--- 3.91E-02
MN-54 Not Detected @ ---c----- 3.30E-02
MO-99 Not Detacted  --------- 3.87E-01
NA-22 Not Detected  --------- 4.24E-02
NA-24 Not Detected  -~------=- 3.20E-01
NB-85 Not Detected ---=------ 1.93E-01
ND-147 Not Detected --------- 2.12E-01
NI-57 Not Detected -----+--- 1.36E-01
PB-210 Not Detected @ -----=+--~ €.67E+00
RU-103 Not Detected @ --------- 2.85E-02
RU-106 Not Detected  ----c----- 2.67E-01
SB-122 Not Detected  -----+¢--- 5.97E-02
SB-124 Not Detected  --------- 2.78BE-02
SB-125 Not Detected --------- 7.29E-02
SN-113 Not Detected  -----==-- 3.28B-02.
SR-B5 Not Detected -=--c-=-=--- 3.40E-02
TA-182 Not Detected  --------- 1.47E-01
TA-183 Not Detected  --------- 1.82E-01
TC-99m Not Detected @ --=------- 7.47E+00
TL-2031 Not Detected  --------- 1.51E-01
XE-133 Not Detected  --------- 1.59E-01
Y-B88 Not Detected @ --------- 2.45E-02
ZN-65 Not Detected  -----+---- 1.01E-01
ZR-95 Not Detected @ --------- 5.73E-02
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Sandia National Laboratories *
: Radiation Protection Sample Diagnostics Program [B81 Laboratory] .
* 7-16-597 5:01:41 PM *

11 4232222113143 3 adadidd sl iaddadall it ladisdiiaddadiasdd st d syt ] L]

*
*

= svea by 2201800

* Analyzed by **t*Z/* /** **'**Es&**,s*.** rtt? 1? zttt**ttttt

R S P
B.GALLOWAY/C.STEFANOV (6682/SMD)

Custg::r ampl 032454-002
r s e
T 70121505

Lab Sample ID
SOLID MARINELLI SAMPLE
956.000 gram

Sample Description
Sample Quantity

Sample Date/Time : 7-14-97 11:00:00 AM
Acguire Start Date/Time : 7-16-97 3:17:23 PM
Detector Name : LABO1

Elapsed Live/Real Time : €000 / 6002 seconds

S?TT?EE?;******t*******t*****tttt***ttt*t*ttt***t***t**t**t*t*t*tttt*t***
Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error {pCi/gram)
U-238 2.03E+00 1.97E+00 1.70E+00
TH-234 1.72E+00 5.08E-01 4.15E-01
RA-226 1.59E+00 5.11E-01 4.78E-01
PB-214 5.16E-01 1.10E-01 4.03E-02
BI-214 5.01E-01 1.55E-01 4.35E-02
TH-232 6.43E-01 3.18E-021 1.27E-01
RA-228 5.40E-01 2.10E-01 1.42E-01
AC-228 5.31E-01 4,13E-01 8.40E-02
TH-228 6.13E-01 3.258E-D01 3.68E-01
RA-224 5.60E-01 2.04E-01 8.B4E-02
PBR-212 5.BBE-01 9.99E-02 3.49E-02
BI-212 6.49E-01 4,.21E-01 3.08E-01
TL-208 5.94E-01 1.48E-01 6.09E-02
U-235 Not Detected @ --------- 1.78%E-01
TH-231 Not Detected @ --------. 7.75E+00
PA-231 Not Detected @ -.-----.. 1.17E+00
TH-227 Not Detected = +«----.-.- 2.95E-01
RA-223 Not Detected  -----.-.. 1.40E-01
RN-219 Not Detected  -----.... 3.24E-01"
PE-211 Not Detected @ -------.. 7.36E-01
TL-207 Not Detected  -------.. 1.25E+01
AM-241 Not Detected  --.-..... 1.59E-01
PU-239 Not Detected @ -------.. 3.05E+02
NP-237 Not Detected — -----.._. 2.43E-01
PA-233 Not Detected  -----.... 4.6BE-~02
TH-229 Not Detected @ -----.... 1.80E-01




[Summary Report]
Ruclide

TL-201
XE-133
Y-gB8
ZN-65
ZR-95%5

Activity
(pCi/gram)

Not
Not
Not
Not

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

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

Deatected -

Detected
Deatected
Datected

Detected
Detected
Detected
Detected
Datected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.39E+01
Detected
Detected
Detacted
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detacted
Detected
Detected
Detected
Detected
Detected
Detected
Datected
Detected
Detected
Detected

- Sample ID: : 70121505

-—- e oA W

---------

---------

- emomomom w ow o

---------

---------

---------

---------

---------

3.67E-02
2.82E-02
4.‘55-02
2.25E-01
6.05E-01
1.09E-01

‘2.24E-02

4.05E-02
1.64E-01
3.63E-02
2.10E-02
2.80E-02
3.5BE-02
2.03E-01
3.75E-02
3.289E-02
6.31E-02
1.69E-01
9.72E-02
6.66E-02
7.45E-02
2.69E-02
3.08BE-02
2.29E-02
2.61E-01
3.92E-02
3.24E-02
3.73E-01
4.17E-02
3.30E-01
1.87E-01
2.13E-01
1.22E-01
6.44E+00
2.65E-02
2.38E-01
6.06E-02
2.70E-02
7.19E-02

- e W

3.16E-02°

3.29E-02
1.42E-01
1.82E-01
8.72E+00
1.53E-01
1.67E-01
2.59E-02
8.62E-02
5.75E-02
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' Sandia Rational Laboratories ~—a--

* Radiation Protection Sample D%aggggiécs Program [881 Laboratory) :
- 7-16-97 11:51:. —*

:tttttt*t**tt*t**tt*ttl‘tt!**22****?********t*t**ttt**t**tt**t-**tttl‘tl't’-_t.?-‘

* -n-L— —

Anal : s Reviewed ;;ﬁ%c/'j’ /f;/ .

:t*t**a’rfss*ez;t**t - tt*t?t{t’ *Z**tttttt**tt**?i’ [ X ttz i{? LA A 2 2 2 1T X R R

Customer : B.GALLOWAY/C.STEFANOV (6682/SM0O)

Customer Sample : 032455-002

Lab sample ID : 70121506

: MARINELLI SOLID SAMPLE
753.000 gram

7-14-97 2:10:00 PM

7-16-97 10:07:01 AM

Sample Description
Sample Quan%;;y :
Sample Date/Time :
Acquire Start Date/Time :

Detector Name : LABO4
Eggpsed Live/Real Time 6000 / 6003 seconds
Comments:
A S AR LSS At da g d s Rl el Rl sl d e L R T T T ripaa
Nuclide Activity 2-sigma MDA

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

U-238 Not Detected @ --------- 1.60E+00D

TH-234 S.07E-01 2.99E-01 3.7%E-01

RA-226 1.11E+00 3.66E-01 4.16E-01

PB-214 5.65E-01 1.0BE-01 3.57E-02

BI-214 5.41E-01 1.00E-01 3.61E-02

T rH-232 6.21E-01 3.07E-01 1.28E-01

RA-228 €.47E-01 2.33E-01 1.228-01

AC-228 €.45E-01 1.87E-01 £.99E-02

TH-228 3.77E-01 1.71E-01 3.56E-01

RA-224 6.53E-01 < .22E-01 1.05E-01

PR.212 €.50E-01 1.0BE-01 3.02E-02

BI-212 6.69E-01 2.51E-01 2.57E-01

TL-208 5.77E-01 1.77E-0Q1 5.14E-02

U-235 Not Detected @ -----.... 1.B82E-01

TH-231 Not Detected  ----c--... 8.11E+00

PA-231 Not Detected © ----c----.. 1.15E+00

g§-227 Not Detecteg --------- 2.93E-01

~223 Not Detected @ -----..-.. 1.42E-01 ey

RN-219 TSP SI 55 3.095-01/—”_«;"/""/“(
PB-211 Not Detected  -------.. 7.03E-01 7/’/”
TL-207 Not Detected  -----.... 1.08E+01

AM-241 Not Detected @ ----.-... <.02E-01

PU-23% Not Detected @ -----.._. 3.1BE+02

NP-237 Not Detected @ ----...._. 2.61E-01

PA-233 Not Detected  ---c-e-... 4.96E-02

TH-229 Not Detected @ ----.._.. 1.82E-01 )



[Summary Report] - Sample ID: : 70121506
Nuclide

Activity

- (pCi/gram)

Not

- Not

Not
Not

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

Detected
Detected
Detected
Detected

Détected

Deatected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.50E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Datected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detacted
Detected
Detected
Detected
Detected

2.18E-01

---------

- - -

-—--aees s =

-mwwm e =a-

---------

---------

---------

- s

9.62E-02
2.26E-02
4.08BE-02
1.70E-01
2.61E-02
2.24E-02
2.53E-02
3.08BE-D2
2.03E-01
4.04E-02
2.60E-02
6.72E-02
1.63E-01
1.03E-01
£.80E-02
7.81E-02
2.49E-02
2.69E-02
2.34E-02
1.82E-01
3.26E-02
2.78E-02
3.01B-01
3.46E-02
2.11E-01
1.91E-01
1.81E-01
9.11E-02
8.12E+00
2.44E-02
2.3BE-01
5.18E-02
2.56E-02
6.96E-02
3.09E-02"
3.10E-02
1.25E-01
2.20E-01
3.25E+00
1.483E-01
1.B3E-01
2.30E-02
8.35E-02
4.89E-02

ATl

5.92E-01 /Y

A /77
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Sandia Natrionmal Laboratories

*

* Radiation Protection Sample Diagnostics Program [881 lLaboratory] *
7-16-97 2:14:05 PM

*

*

*

TR AR R P R R P R R N T T P R T R R T RN TP PR NPT AT R TR P TR TN T IPTTT RN Y by

*

* Analyzed by:

etk Ty

rihtw

Reviewad H
7/!2&-;2*************'*?!*

B.GALLOWAY/C.STEFANOV (6682/SMD)

77/

(223 22 42222 22 13 1 11 21 P ge

+

?)g7 .

Customer

Customer Sample : 032456-002

Lab Sample ID : 70121507

Sample Description : MARINELLI SOLID SAMPLE
Sample Quantity : 793.000 gram

Sample Date/Time 7-14-97 2:15:00 PM

Acquire Start Date/Time 7-16-97 12:29:48 PM

Datector Name . LABO4
Elapsed Live/Real Time 6000 / 6003 seconds
Comments:
A2 AR 2 222l 2 a2 T R LI A Iy DL Ll 2 Yt e L D R T
Nuclide Activity 2-gigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected = --------- 1.66B+00
TE-234 1.12E+00 2.08E-01 4.05E-01
RA-226 1.55E+00 9.23E-01 5.11E-01
PB-214 5.8%E-01 1.01E-01 3.81E-02
BI-214 5.45E-01 9.91E-02 3.43E-02
TH-232 6.30E-01 3.17E-01 1.14E-01
RA-228 6€.92E-01 1.93E-01 1.23E-01
AC-22B £€.57E-01 1.53=-01 6.66E-02
TH-228 5.97E-0Q1 2.11E-01 3.99E-01
RA-224 6.97E-01 2.61lE-01 9.73BE-02
PB-212 €.61E-01 S_.89E-02 3.13B-02
BI-212 8.54E-01 3.00E-01 2.44E-01
TL-208 5.58E-01 1.21E-01 5.60E-D2
U-235 g - 1.86E-01 ";27 %
TH-231 L -t -S4 §.695+005"" o 2/13/57
PA-231 Not Detected @ --------- 1.21E+00
TH-227 Not Detected @ ------.-. 2.93E-01
RA-223 Not Detected @ -------.. 1.17E-01
RN-219 Not Detected @ «-------. 3.04E-01°
PB-211 Not Detected — ----..--. 6.90E-01
TL-207 Not Detected @ -------.. 1.14E+01
gg-ggé Not Detecteg --------- 2.06E-01
- Not Detected @ ------... 3.14E+02 o
NP-237 4 1.913-010!7’2&/%"/ AV
PA-233 Not Detected @ ------... 4 .94E-02 /5 4
TH-22% Not Detected  --ceo--.._. 1.79E-01 . :




[Summary Report} - Sample ID: : 70121507

Ruclide Activity 2-gigma MDA
Name (pCi/gram) - Error : {pCi/gram)
AG-108m Not Detected cmcsrmmm= 3.35E-02
AG-110m Not Detected cerrasse= 2.47E-02
Not Detected  «se==-===-= 5.61E-02
Not Detected  -~-«=-r--=- 2.17E-01
Not Detected -sc=-v=-- €.47E-01
Not Detected @ --=-=------ 9.92E-02
Not Detected --r=ec-==-= 2.29E-02
Not Detected - --c=v-=--- 4.16E-02
Not Detected ----o===-- 1.77E-01
Not Detected  ~-=reroca- 2.72B-02
Not Detected  -+-c-w=--- 2.1BE-02
Not Detected -c=cce--- 2.63E-02
Not Detected  «-c---eo-- 2.91E-02
Not Detected  --c-cen-- 2.03E-01
Not Detected  --v-ec==- 3.97E-02
Not Detected  --«=-c=-=-=-~ 2.72E-02
Not Detected  ---c-=--=-- 6.54E-02
Not Detected  -~ecccevca-- 1.58E-01
Not Detected  -------=-- 1.05E-01
Not Detected  --------- 6.05E-02
Not Detected  --cr-==-=-- 7.66E-02
Not Detected -«-ce=-vc-- 2.70E-02
Not Detected  ----c---- 2.8B0E-02
Not Detected  --------- 2.35E-02
1.64E+01 2.41E+00 1.98E-01
Not Detected  -cc-cc-v-- 3.30E-02
Not Detected - ---c<-c---- 2.91E-02
Kot Detected  --------- 3.13E-01
Not Detected  ----c----- 3.66B-02
Not Detected  --------- 2.14E-01
Not Detected  ------==- 1.95E-01
Not Detected  --------- 1.90E-01
NI-57 Not Detected  ---cc-=--- §.96E-02
PR-210 Not Detected  --«c-ccc--- 8.3S5E+00
RU-103 Not Detected  ------==- 2.51E-02
RU-106 Not Detected  -ve------ 2.29E-01
SB-122 Not Detected  --------- §.36E-02
SB-124 Not Detected  --------- 2.50E-02
8B-125 Not Detected  ---v----. 6.84E-02
SN-113 Not Detected  ----=----- 3.04E-02"
SR-85 Not Detected  --------- 3.16E-02
TA-182 Not Detected  --------- 1.25E-01
TA-183 Not Detected @ --------- 2.27E-01
gg-ggm Not Detected  --------- 4.27E+0Q0
-201 Not Detected ~ccvecr-s- 1.57E-01 =
XE-133 :.SGE—GH*GG—G-E——-I.BSE-O:L/VW&{L/W‘{%/’7/"'-
Y-88 Not Detected  -=ce-vc--- 2.17E-02
ZN-65 Not Detected  --------- 8.65E-02 LT -
ZR-85 Not Detected  --------- 4.90E-02
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* Sandia National laboratories *
ti Protection Sample Diagnostics Program [881 Laboratory) *
SR A :

*************************t******tt***t*f******t***'***!***t*‘*t**t*ttt*tt

+*
Anal : Reviewed by */ */)'/
:*t*t*i’ifgte}*’;*?**?ﬁ '/tt*t*l'**tt*tt'ttt*t # 7 i i*tttt**tttt

B.GALLOWAY/C.STEFANOV (6682/SMO)

Customer
Customer Sample ID : 032457-002
Lab Sample ID : 70121508

Sample Description MARINELLI SOLID SAMPLE

Sample Quantity :  B14.000

Sgggle Date/Time : 7-14-97 2:20:00 PM
Acquire Start Date/Time : 7-16-97 2:16:15 PM
Detector Name . : LABO4

Elapsed Live/Real Time : 6000 / 6003 seconds

EEIPBEEEE;tt1-*tt*'k***t*ti'***t**'l’*********t******tt**********t*t*tt*tttt***
Nuclide Activity 2-sigma MDA
Name (pCi/gram} Error (pCi/gram)
U-238 Not Detected @ --------- 1.55E+00
TH-234 7.05E-01 2.70E-01 3.41E-01
RA-226 1.29E+00 S.90E-01 3.96E-01
PB-214 5.62E-01 5.92E-02 3.42E-02
BI-214 4.87E-01 9.47E-02 3.40E-02
TH-232 6.01E-01 2.88E-01 1.03E-01
RA-228 5.11E-Q1 2.02E-01 1.26E-01
AC-228 6.32E-01 1.45E-01 €.32E-02
TH-228 5.90E-01 1.8B8E-01 3.46E-01
RA-224 6.94E-01 2.33E-01 1.01E-01
PB-212 5.90E-01 1.01E-01 2.97E-02
BI-212 7.87E-01 3.15E-01 2.40E-01
TL-208 5.91E-01 1.15E-01 4.98E-02
U-235 Not Detected @ --------. 1.77E-01
TH-231 Not Detected @ ---<----. 7.78E+00
PA-231 Not Detected @ -~-----... 1.15E+00
TE-227 Not Detected @ --------. 2.70E-01
RA-223 Not Detected @ --«----.-. 1.40E-01
RN-219 Not Detected  ------... 2.99E-01
PB-211 Not Detected @ ------... 6.87E-01
TL-207 Not Detected @ ------.-. 1.12E+01
Ag-ggl Not Detected  ---.--... 1.9BE-01 ,
PU-235 Not Detected  -------.. 3.00E+0 al] _—
NP-237 - 1.64E-0§#"" ‘7‘—""'(7
PA-233 Not Detected — ----..._.. 4.74E-02
TH-229 Not Detected  ---.--... 1.74E-01




[Summary Report] - Sample ID: : 70121508

Nuclide Activity 2-gigma MDA
Name - (pCi/gram) Erzor <=~ (pCi/gram)
AG-108m Not Detected  -ecc-c===-= 3.25E-02
AG-110m Not Detected L L 2.44E-02
BA-133 Not Detected  --e=c--=- £.31E-02
BE-7 Not Detected  ---<e--=- 2.07E-01
CDh-109 Not Datected --==-==--= 5.57E-01
CD-115 Not Detected  ---==-+=== 9.6BE-02
CE-13% Not Detected  --ec-==-==-= 2.218E-02
CE-141 Not Detected  ---=-==-=-=--~ 3.95E-02
CE-144 Not Detected --=--+=--=- 1.66BE-01
CD-56 Not Detected  -==--===- 2.39E-02
Q0-57 Not Detected  +-=-===-+=- 2.10E-02
CO-58 Not Detected  ---vec-c=- 2.55E-02
CO-60 Not Detected  ---=---=--- 2.89B-02
CR-51 Not Detecte@  ---+==<-=~- 1.97E-01
CS-134 Not Detected -s==r==-- 3.75B-02
CS-137 Not Detected  --------- 2.59E-02
EU-152 Not Detected  --cce=e=- 6.28E-02
EU-154 Not Detected  ----c-==- 1.50E-01
EU-158 Not Detected  +sccv-e=-=-- 9.72E-02
FE-59 Not Detected  ~~-------- 5.94E-02
GD-153 Not Detected @ ------w=- 7.25E-02
HG-203 Not Detected  ---=2-c---- 2.56E-02
I-131 Not Detected  --+------ 2.63B-02
IR-192 Not Detected ~---+----- 2.22E-02
K-40 1.47E+01 2.23E+00 1.95E-01
MN-52 Not Detected  --cc------ 3.09E-02
MN-54 Not Detected  ----c---- 2.68E-02
MD-93 Not Detecred  ---cc--e-- 2.93E-01
NA-22 Not Detected --cr---=- 2.20E-02
NA-24 Not Detected  --------- 2.38E-01
NE-85 Not Detected @ --------- 1.82E-01
ND-147 Not Detected  -----==--- 1.75E-01
NZ-57 Not Detected  --------- B.92E-02
PB-210 Not Detected  --------- 7.78E+00
RU-103 Not Detesrted  --------- 2.34E-02
RU-106 Not Detacted  --cc-n---- 2.13E-01
SB-122 Not Detected — --------- 5.30E-C2
SB-124 Not Detected  ------«~-- 2.41E-02
SB-125 Not Detected  ~---c------ 6.40E-02
SN-113 Not Detected  --c-cn----- 2.94E-02
SR-85 Not Detected @ --------- 2.97E-02
TA-18B2 Not Detected  --------- 1.14E-01
TA-183 Not Detected  --------- 2.20E-01
TC-95m Not Detected  =--=-w-=--- S.04E+00
TL-201 Not Detected  --------- 1.4BE-01
XE-133 Not Detected @ ~eccece---- 1.83E-01
Y-B8B Not Detected  --------- 2.32E-02
ZN-65 Not Detected  ~-------- 7.76E-02
ZR-95 Not Detected  ------+«-- 4.57E-02
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* Sandia National laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratoryi] *
* 7-16-97 5:50:06 PM *

1tttt*ttff***i*t**f*ttttt**ttt't**tttttt****tt!it*tttttt*ttt*ttt*tttttt**
+*
* hnalyzed by:

2/ Reviewed by: i -/ B loT *
LY R LT X2 X 2L L L XYLy LR R T *ttt***t**ti*fit*** (3 2 4 tt***tttt

B. GALLOWAX/C STEFANOV (6682/SMO)

Customer :

Customer Sample ID : 032461-002

Lab Sample ID : 701215089

Sample Description : MARINELLI SOLID SAMPLE

Sample Quantity : B55.000

Sample Date/Time : 7-14-97 2:25:00 PM

Acquire Start Date/Time : 7-16-97 4:01:41 PM

Datector Name : LABO4

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:

iR ALAALALALALSAASAL LA LA 2t Al L ARt R 2l 2L I LR R e e
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {(pCi/gram)
U-238 Neot Detected ™ --------- 1.55E+0D
TH-234 B.66E-01 31.04E-01 3.52E-01
RA-225 1.34E+00 3.87E-01 3.83E-01
PE-214 5.37E-01 9.46E-02 3.6BE-02
BI-Z214 4.892E-01 9.05E-02 3. 233 0z
TH-232 5.75E-01 2.50E-01 1. 143 el
RA-228B 6.45E-01 2.27E-01 1.25E-01
AC-228 6.28E-01 1.42E-02 6.29B-02
TH-Z28 5.81E-01 1.81E-D1 3.56E-01
RA-224 €.43E-01 2.06E-01 9.03E-Q2
bB-212 6.42E-01 1.08E-01 2.83E-02
BI-212 €.47E-01 2.80E-01 2.13E-01
TL-208 5.11E-01 1.05E-01 5.09E-D2
U-235 Not Detected  ---cec--.- 1.71E-01
TB-231 Not Detected — -c------.-. 7.56E+00
TA-Z31 Not Detected  -----.... 1.22E+C0C
TH-227 Not Detected  --------.- 2.73E-01
Rh-223 Not Detected @ -------.- 1.36E-01
RN-219 Not Detected @ ----o--... 2.94E-01°
PB-211 Not Detected @ --------.. £.72E-01
TL-207 Not Detected — ---c--... 1.04E+02
AM-241 Not Detected @ --------. 1.95E-01
PU-239%9 Not Detected @ --v-ec.--. 2.97E+02
Np-237 Not Detected @ -----.-.. 1.86E-01
PR-233 Not Derected @ ---c--.-.. 4 _55E-02
TH-229 Not Detected @ ---oo..-. 1.70E-D1




[Summary Report] - Sample ID: : 70121508

Nuclide

Name - - -

CD-10%
Cb-115
CE-139
CE-141
CE-144
CO-56 -
GO-57
CO-58
C0-60
CR-51
CS-134
C5-137
EU-152
EU-154
EU-155
FE-59
GD-153
BG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-95%
NA-22
NA-24
NB-985
ND-14%
NI-57
PB-210
RUO-103
RU-10€
SB-122
SB-124
SB-125
SN-113
Sk-85
TA-182
TA-1823
TC-99m
TL-201
XE-133
Y-88
ZN-68
ZR-95

Activity
(pCi/gram)

Not
Not
Not
Not

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

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

Detected
Detected
Detected
Detected

Datected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.45E+01
Detected
Detected
Detected
Detected
Datected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Datected
Detected
Detected
Detected
Detected

2-gigma
Error

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

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

—eeEE e - ="

5. 63E 014/
9.40E-02
2.18E-02
3.90E-0C2
1.64E-01
2.36E-02
2.04E-02
2.46E-02
2 - 823'02
1.94E-01
3.67E-02
2.38%E-02
6 -133'02
1.41E-01
9 -543- 02
5.43E-02
7.31E-02
2.47E-02
20463'02
2.19E-02
1-915.' 01
2.84E-02
2 - 613-02
2.93E-01
3.19E-02
2.36E-01
1.87E-01
1.70E-01
9.13E-02
7.87E+00
2.31E-02
2.21E-01
5.11E-02
2.34E-02
6.23E-02
2.85E-02
2.92E-02
1.16E-01
2.1B8E-01
5.91E+00
1.49E-01
1.84E-01
2.01E-02
7.86E-02
4.29E-02

’//7/*7



Prap PR prgng e LR L A TR L R L g gl 2T LA R g 2 2 d 2l g Al A Rl g 4R SR N

* Sapdia National Laboratories’ *
. Radiation Protection Sample Diagnostics Program [881 laboratory) *
* 7-17-97 9:03:59 AM *

(23 2 XA 122l o3 i3 2l ad il il it dda it dd il il Tl S0 3% 424 ol it shd sl 2 EL F P

L 4
| ]
“+ Anal by: i Reviewed by:SkéQj *

B.GALLOWRY /C.STEFANOV (66E2/SMD)

Customer :
Custcomer Sample ID : D32462-002
Lab Sample ID : 70121510

MARINELLI SOLID SAMPLE
763.000 gram
7-14-97 2:30:00 PM

Sample Description
Sample Quantity
Sample Date/Time

Acguire Start Date/Time : 7-17-97 7:19:51 aM
Detector Name . : LABOl
Elazpsed Live/Real Time : 6000 / &D02 seconds
Comments:
L2 A2 TR LTI TR SR AL A 4L X 22 1 3 2 X T 2 T X4 XL £ 2% LR L I'**i‘**i"l‘t***t**!‘*******ttttitittt*t
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Ncr Detecrted  --------- 1.46E+00
TE-234 5.05E-01 2.57E-01 41.83E-01
RR-226 1.31E+0D 7.2BE-01 5.26E-01
PE-214 4.82E-01 9.468E-02 4.46E-02
BI-214 4.71E-01 1.0BE-D2 4.8B7E-02
THE-232 3.98E-Q1 3.05E-01 1.43E-02
RA-228B Not Detected — --------- 1.63E-01
AC-228 6£.38E-01 1.99E-01 9.86E-02
TE-228 3.7CE-D1 2.72B-C2 4.159E-D02
RA-224 6.37E-01 3.43E-01 S.28E-D2
PE-212 &.48E-D1 1.15E-021 3.93E-02
BI-212 6.71E-01 3.51E-01 2.88E-01
TL-208 5.85E-01 6.11E-01 7.21E-02
U-233 Not Detected — ---c--.... 1.94E-02
TH-231 Not Detected @ -------.. 7.88E+00
TR Caa ot Detected .- ---... ~.27E+CC
TH-227 Not Detected — --~c-.... 3.34E-02
RAa-223 Not Detected @ -------.. 1.47E-01
RN-219 Not Detected — -----.... 3.80E-DO1°
PB-211 Not Derected — ---.--.--. B.47E-02%
TL-207 Not Detected @ -----..-. 1.51E+01
gg-gg; Not getected --------- 1.75E~01 : .
. Not Detected  ---.----.. 3.30E402 .
NP-237 e BB I %—-1.513-01%”’%“(/ 7‘7/{"’/57
PA-233 Not Detected  ---.-.... 5.37E-02
TE-22% Not Detected @ -----.... 1.98E-01 ) )




[Summary Report] - Sample ID: : 70121510

Nuclide - Activity 2-gigma MDA
Name - TR (pCi/g'm) Error .~ s ‘Pm/m
AG-108m Not Detexted remewee- 4.14E-02
AG-110m Not Detected  --=-=-=-=-- 3,39E-02
BA-133 Not Detected --==--+-=-- 5.10B-02
BE-7 Not Detected --==-===- 2.43E-01
CD-109 Not Detected  ---=--=---- 8.728-01
CD-115 Not Detected - ---=--=-- 1.41E-01
CE-13% Not Detected --=--==-=--- 2.47B-02
CE-141 Not Detected ----==---- 4 .38E-02
CE-144 Not Detected ----==-=-- 1.76E~-01
CO-5¢6 " Not Detected -c---===- 3.86E-02
0-57 Not Detected  ----=----- 2.27B-02
0-58 Not Detected  ----v-=-- 3.21E-02
Co-60 Not Detected  --=--rcc==-- 4 .06E-02
CR-51 Not Detected «--o=-=--==- 2.24E-01
CS-134 Not Detected  --=-ec=-- 4.06B-02
C5-137 1.22E-02 1.29E-02 1.95E-02
EU-1582 Not Detected ---=-=---~ 6.71E-02
EU-154 Not Detected --==---==-- 1.94E-01
EU-155 Not Detected  -----=--=-~- 1.04E-01
FE-59 Not Detected  ----=-~---- 8.41E-02
GD-153 Not Detected = ==--=c=-=-- 7.42E-02
HG-203 Not Detected  -r-w==--- 2.9BE-02
I-131 Not Detected @ --=-=-=-- 3.51E-02
IR-192 Not Detected  ---=------ 2.51E-02
K-40 1.42E+01 2.80E+00 3.11E-01
MN-52 Not Detected  ----=-=v-- 4.70E-02
MN-54 Not Detected ----=-=--- 3.37E-02
MO-95 Not Detected = ---=-=--==-- 4.93E-01
NA-22 Not Detected  --=---+=- 4.42E-02
NA-24 Not Detected  --------- 7.69E-01
NB-95 Not Detected ----«<-=~--- 2.33E-01
ND-147 Not Detected  -----ce=-- 2.22E-01
NI-57 Not Detected  -«----=-=--- 1.B9E-01
PE-210 Not Detected  -----=---- 7.43E+00
RU-103 Not Detected  ---=-+---- 2.9BE-02
RU-106 Not Detected --------- 2.90E-01
SE-122 Not Deterted  --<------ 8.03E-02
SB-124 Not Detected  --------- 3.03E-02
SB-125 Not Detected --------- 8§.51E-02
EN-112 Not Detected  --------- 3.63E-C2 -
SR-85% Not Detected  --------- 3.82E-02
TA-182 Not Detected  -----=---- 1.67E-01
TA-183 Not Detected  --------- 2.15E-01
TC-99m Not Detected  --+------- 4.03E+01
TL-201 Not Detected ----=-=~-- 1.91E-01
XE-133 Not Detected @ --c------- 2.09E-01
Y-88 Not Detected @ --------- 3.10E-02
ZN-65 Not Detected - --------- 1.17E-01
ZR-95 Not Detected --------- 6.21E-02
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* Sandia Natiopal Laboratories .
— iati Protection Sample Diagnostics Program [881 Laboratory] *
7  Radiation 7-17-99 10:50:33 AM .

*****t*f**t*********f****f*f****t**t*********Qi*fi**f’*t**tfﬁ*ttt****ttf*

. *
k 4 .
e 222 R DY = R 92l

* Analyzed by:

t 222221222 d X2l ]y

Customer B.GALLOWAY/C.STEFANOV (6682/SMO)
Customer Sample ID : 032483-002
Lab Sample ID : 70121511

MARINELLI SQLID SAMPLE
771.000 gram
7-14-97 1:25:00 PM ) .
9:06:30 AM N . .

Sample Description :
Sample Quantity :
Sample Date/Time

Acguire Start Date/Time : ingz-97
Datector Name :
Elapsed Live/Real Time : 6000 / 6002 seconds
SSTTEEEf;****t*t******i***ttt*titt***t*i***t****tt*t***t*******ttttt*tttt
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected  ---c-cc---- 1.42E+00
TH-234 Not Detected @ ---cevce--- 5.54E-01
RA-226 1.34E+00 4.41E-01 4.50E-01
PB-214 5.38E-01 1.19E-01 4.72E-02
BI-214 4_.93E-01 1.06E-01 4.69E-02
TH-232 5.B8E-01 3.1BE-01 1.47E-01
RA-228 5.67E-01 3.65E-01 1.8%E-01
AC-228 5.91E-01 2.9BE-01 9.09E-02
TH-228 5.B82E-01 3.47E-01 4.16E-01
RA-224 7.17E-01 2.96E-01 7.38BE-02
PR-212 6.57E-01 2.30E-01 4.18E-02
BI-212 7.47E-01 3.37E-01 2.93E-01
TL-208 €.35E-01 1.82E-01 7.14E-02
U-235 Not Da2tected @ -------.. 1.8B6E-01
TH-231 Not Detected @ .-----... 8.31E+00
Ta-231 Not Detected @ -------.. 1.31E+00
TH-227 Not Detected @ ----c---.- 3.40E-01
RA-223 Not Detected @ -----.-... 1.85E-01
RN-2318 Not Detected @ --o----... 3.B1E.01"
PR-211 Not Detected @ ------... B.42E-01
TL-207 Not Detected @ ----.-... 1.45E+01
AM-241 Not Detected — ----..... 1.78BE-01
PU.239 Not Detected @ ------__. 3.20E+02
NPp-237 Not Detected @~ -----.-.... 2.67E-01
PA-233 Not Detected — -----_... 5.46E-02
TE-229 Not Detected — -----oo... 1.88E-01




[Summary Report] - Sample ID: : 70121511

Nuclide .- Activity
Name: - - - (pCi/gram)
AG-108m - Not Detected
AG-110m Not Datected
BA-133 ~ Not Detected
BE-7 Not Detected

Ch-10% T

CD-115 Not Detected
CE-13% Not Detected
CE-141 Not Detected
CE-144 Not Detected
C0-56 - - - Not Detected
&0-57 - Not Detected
CO-58 Not Detected
CO-60 Not Detected
CR-51 Not Detected
C5-134 Not Detected
CS-137 Not Detected
EU-152 Not Detected
EU-154 Not Detected
EU-1585 Not Datacted
FE-59 Not Detected
GD-153 Not Detected
HG-203 Not Detected
I-131 Not Detected
IR-192 Not Detected
EK-40 1.4CE+01
MN-52 Not Detected
MN-54 Not Detected
MO-59 Not Detected
NA-22 Not Detected
NA-24 Not Detected
NE-95 Not Detected
ND-147 Not Detected
NI-&7 Not Detected
PBE-210 Not Detected
RU-103 Not Detected
RU-106 Not Detected
€m.2122 Nzt Detssted
SB-124 Not Detected
Sk-1258 Not Detected
SN-113 Not Detected
SR-85 Not Detected
TA-182 Not Detected
ThA-183 Not Detected
TC-99m Not Detected
TL-201 Not Detected
XE-133 Not Detected
Y-88 Not Detected
ZN- €5 Not Detected
ZR-95 Not Detected

---------

---------

---------

---------

---------

- - a---

- -

---------

- m om ===

-—-mmm--a

---------

-—-—m = = - -

- = --a- -

6. 00E-01 4/

1.45E-01
2.47E-02
4.27E-02
1.77E-01
3.80E-02
2.26E-02
3.38E-02
3.75E-02
2.34E-01
4.08E-02
3.58E-02
6.73E-02
1.898-01
1.04E-01
7.95E-02
7.84E-02
2.96E-02
3.53B-02
2.63E-02
3.12B-01
4.50B-02
3.40BE-02
5.15E-01
4.24E-02
8.45E-01
2.46E-01
2.36E-01
2.02E-01
7.40E+00
2.92E-02
2.87E-01
8.52E-02
2.96E-02
8.40E-02
3.67B-02
3.80E-02
1.66E-01
2.23E-01
5.50E+01
1.88E-01
2.22E-01
2.90E-02
1.15E-01
6.19E-02

.7;&.227“ 4

Wor/52
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Sandia National Laborateries

*

|

*

* Analyzed by:

L2 22 2212l 242 L4 ]

Customer

7-17-97 12:37:35 PM

t*t*t***t************i""**‘*itt*tt**t*******t*ff*t*t*******t**‘!tt TEEWwWTUETY

Customer Sample ID
Lab Sample ID

Sample Description

Sample Quantity

Sample Date/Time

Acguire Start Date/Time
Datector Name .
Elapsed Live/Real Time

Comments:

*‘!‘l‘"‘**

242427

032464-002

70121512

Reviewed by

tt**iti*fi**t*l’i‘***t

B.GALLOWARY/C.STEFANOV (GGBZISMD}

MARINELLI SOLID SAMPLE

1:30:00 PM
7-17-97 10:53:27 AM

780.000
7-14-97

LABOL

6000 /

€002 seconds

*

* Radiation Protection Sample Diagnostics Program [881 Laboratory) *

-*

S 2RI

**'I'***t**t**t*I'i"l‘*l'!*i*********t*ttif*******lI'i'*'**t**t**f*t*t***tt*ﬁ*t**

RNuclide
Name

-------

Activity 2-sigma MDA

{pCi/gram) Error {pCi/gram)
Not Detected  --------- 1.408+00
1.08E+00 3.56E-01 4.11E-01
1.30E+00 4.43E-01 4.89E-01
5.42E-01 1.11E-01 4.64E-02
5.33E-01 1.73E-01 4.66E-02
7.48E-01 3.7%E-01 1.50E-01
7.27E-01 2.3€E-01 1.50E-01
€.43E-01 7.25E-01 ~.05E-01
4.24E-01 3.10E-01 4.23E-01
6.95E-01 2.97E-01 B.24E-02
6.53E-01 1.11E-03} 3.88E-02
S.79E-01 2.4BE-Q1 3.26E-01
6.53E-01 1.38E-01 7.02E-02

S B BB Bt BB i e 1 _ QO - 01 AT Aefe
Not Detected @ «--c---eo-. 8.07E+0D
Not Detected  ....._.... 1.27E+00
Not Detected  -cceoe... 3.3BE-D1
Not Detected  -----.-... 1.51E-01
Not Detected — ------... 3.57E-01
Rot Detecred @ -------._ 8.27E-01
Not Detected — -------.. 1.49E+01
Not Detected — -------.. 1.84E-0G1
Not Detected — --.--.... 3.35E+02
Not Detected  --c-.-... 2.64E-01
Not Detected ~ -«.--..._. 5.44E-02
Not Detected — -----.-.. 1.82E-01




' [Summary Report] - Sample ID: : 70121512

1.94E-01 s po—rg

Nuclide Activity 2-sigma MDA
AG-108m  Not Detected  --=-=--- -- 4.15E-02
AG-110m Not Detected  -=-====-- 3.178B-02
BA-133 Not Detectad =====s===-
BE-7 Not Detected  -r--ece=--
Ccbh-10% - <
CDh-115 Not Detected  sec~--ec=-- 1.56E-01
CE-138% Not Detected  s=-====-- 2.42E-02
CE-141 Not Detected --+<«===-= 4.54E-02
CE-144 Not Detected  -~-=---==--~- 1.80E-01
CO-56 " Not Detected --===---=-- 3.93E-02
-57 Not Detected  ----=-==-- 2.37E-02
0-58 Not Detected --=====-=- 3.59E-02
Co-60 Not Detected --=c====-- 4.06E-02
CrR-51 Not Detected  --=----=-= 2.33E-01
CS-134 Not Deatected  ---cce=--c- 4.13E-02
CcS-137 Not Detected  --c==-=-- 3.68E-02
EU-152 Not Detected  -~---=e-=- 7.10E-02
EU-154 Not Detected -+===v~-r-=- 1.85E-01
EU-15% Not Detected «=-es=-=-==-- 1.08E-01
FE-59 Not Detected  --=-=-=-=-- 7.81E-02
GD-153 Not Detected ----===--- 7.74E-02
HG-203 Not Detected  --+-=-=--- 2.90E-02
I-131 Not Detected  <-ec==-=-- 3.59E-02
IR-1%52 Not Detected - ---c-=--=-- 2.67E-02
K-40 1.49E+01 2.38E+00 3.13E-01
MN-S52 Not Detected -~cec-r-=-=-=- 4.88E-02
MN-54 Not Detected  --ecvrc--- 3.63E-02
MO-99 Not Detected  ---==-e--- 5.51B-01
NaA-22 Not Detected  ---=-==-=--- 4 .57E-02
NA-24 Not Detected  ---=-=----- 8.38E-01
NB-95 Not Detected - ----v-nr-- 2.46E-01
ND-147 Not Detected  ----=----- 2.44E-01
NI-57 Not Detected  --«c-ec-a--- 1.93E-01
PB-210 Not Detected  --------- 7.25E+00
RU-103 Not Detected  -c-~v-==ee 2.90E-02
RU-106 Not Detected  --=-vo--- 2.7%E-01
gR.17? Not Derected  --------- B.E3F-02
SB-124 Not Detected @ --------- 3.11E-02
SB-125 Not Detected  --=--c-c--- B.46E-02
SN-113 Not Detected  ---c------ 3.66E-02 -
SR-BE Not Detected  --------- 3.77E-02
TA-182 Not Detected  --------- 1.64E-01
TA-183 Not Detected @ --------- 2.32E-01
TC-99m Not Detected  -==-=-r---- €.87E+01
TL-201 Not Detected  ---=-----
XE - 13 3 — il Pt e e . . 3 TE - 01
Y-88 Not Detected  --=-+----- 2.79E-02
ZN-65 Not Detected  -~~-==-c-- 1.11E-01
ZR-85 Not Detected  --=-«----- 5.83E-02

~74a43
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Sandiz KNational Laboratories

*

* Radiation Protection Sample Diagnostics Program [881 Laboratory) *
7-17-97 2:24:01 PM

.

-*

*

L2222 2123211122 ad 22l d L2l d il dd a2 SIS Ll st dd sl Ay YT

*
*

* Analyzed by: {/ /57 Reviewed by :E:?j ‘/Ggff *
******z‘*tt*t*t*t *tt*;zltit '*t****'*'***t**fr* "2 4 4 3 b A2 23 3 X XX 2

Customer : B.GALLOWAY/C.STEFANOV (6682/SMO)
Customer Sample ID : 032465-002
Lab Sample ID : 70121513

MARINELLI SOLID SAMPLE

Sample Description :
t : 706.000

Sample Quantity
Sample Date/Time 7-14-97 11:35:00 AM
AcqQuire Start Date/Time : 7-17-897 12:40:06 PM

Dgtector Name : LABOl

Elapsed Live/Real Time 6000 / 6002 seconds
Comments:
ttt***t*t*i****tt*tt*t*t**t**t******t*tt******************t*****it*tt***t
Nuclide Activity 2-sigma MDA

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

U-238 Not Detected - ------«-- 1.49E+00

TH-234 1.09E+00 E.03E-01 4.80E-01

RA-226 1.25E+00 7.51E-01 S.BlE-0D1

PB-214 5.6%9E-01 1.18E-01 4.75E-02

BI-214 4.91E-01 c.0BE-02 5.34E-02

TH-232 6.91E-01 4.29E-01 1.57E-01

RA-228 &.00E-01 2.86E-01 1.553E-01

AC-228B 5.50E-01 4.28E-01 5.60E-02

TH-228 6.72E-02 3.59E-02 3.69E-01

RA-224 £.26E-01 3.13E-01 €.85E-02

PB-212 6.02E-01 1.07E-01 4.32E-02

BI-212 7.03E-02 4 _90E-01 3.2BE-01

TL-208 §.72E-01 34E-01 7.88E-02

U-235%5 Not Detected  --------. 2.02E-01

TH-231 Not Detected @ --------.. B.49E+00

DR-D331 Nee Detacred L.l 1. 32EFRaDO

TH-227 Not Detected @ --------. 3.52E-01

RA-223 Not Detected @ -------.. 1.62E-01

RN-218 Not Detected — -----.«... 3.96E-01"

PB-211 Not Detected @ --------. 9.00E-01

TL-207 Not Detected @ -------.. 1.54E+0]

AM-241 Not Detected @ ------... 1.87E-01

PU-235 Not Detected  -------.. 3.40E+02 /
NP-237 G356 +8FE—83—————— 3 . 28E- o:.ﬂfjtj—"'(”’“
PA-233 Not Detected  ---.----- 5.75E-02 3'/“/
TH-229 Not Detected @ ----.--.. 1.88E-01




[Surmary Report] - Sample ID:

Nuclide
Name -

Activity
" (pCi/gram)

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

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

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.41E+01
Detected
Detected
Detected
Detected
Detected
Detacted
Detected
Detected
Datacted
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2-gigma
Error

P U )

A

---------

---------

---------

---------

-—- ke mmow--

---------

-—-—nwm e e

- o ==

-—--r e

- w e -moma

-t E e - -

---------

- eme w o e

N A N

: 70121513

MDA

4.28E-02
3.11E-02
5.57B-02
2.74E-01
8.38E-01
1.75E-01
2.55B-02
4.68E-02
1.91E-01
4.05B-02
2.35E-02
3.47E-02
3.BBE-02
2.48E-01
4.27E-02
3.76E-02
7.04E-02
1.98E-01
1.09E-01
B8.34E-02
7.80E-02
3.15E-02
3.80E-02
2.74E-02
3.04E-01
4.87E-02
3.83E-02
5.57E-01
4.73E-02
1.07E+00
2.65E-01
2.57E-01
2.32E-01
7.44B+00
3.23E-02
2.87E-01
9.16E-02
3.13E-02
B.49E-02
3.84E-02
4.11E-02
1.72E-01
2.41E-01
1.11E+02
2.03E-01
2.43E-01
3.17E-02
1.1BE-01
6.48BE-02
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* Sandia Natiocpal Laboratories -

* Radiation Protection Sample Dzagggs;;cs Program [881 lLaboratory] :
4:10

-:ttt****t**t**tt*i*****:*i:tgz**tt*ttt***t******t****tt**t***ttttt**tt*t*

+ Ana V2 fo R a by: T 2 /3 f

' eviewe

:tt**i!fsgte¥;** **t**z ***ttz;t***ttttittt**tfi TEEETE 3 :a:it*ttt'*

Customer : B.GALLOWAY/C.STEFANOV (6682/SMO)

Customer S e ID : 032467-002

Lab Sample : 70121514

MARINELLI SOLID SAMPLE
893.000 gram
7-14-97 11:15:00 AM
7-17-97 2:26:28 PM
LARQO1
6000 / 6002 seconds

Sample Description
Sample Quantity

Sample Date/Time
Acquire Start Date/Time
Détector Name '
Elapsed Live/Real Time

SSTTEEE?;ttttt***t**tt*ttt*t*t**ttt***ttt*tt**ttt*ttt*t*t*****t*t*tt*t*tt
Nuclide Activity 2-gigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected  --=------- 1.31E+00
TH-234 7.78E-01 2.99E-01 4.10E-01
RA-226 S.65E-01 2.92E-01 4 .45E-01
PB-214 4.94E-01 $.14E-02 3.91E-02
BI-214 4.82E-01 1.04E-01 4.17E-02
TH-232 5.€1E-01 2.98E-01 1.32E-01
RA-228 5.958E-01 3.06E-01 1.56E-01
AC-228 5.34E-01 1.61E-01 S.18E-02
TH-228 4.60E-01 5.44E-01 4.20E-01
RA-224 €.67E-01 2.84E-01 7.04E-02
PER-212 6.00E-D1 1.02E-01 3.63E-02
BI-212 6.80E-01 3.12E-01 3.04E-01
TL-208 4_.80E-01 1.11E-01 6.17E-02
U-235 Not Detected @ ------.-. 1.81E-01
TH-231 Not Detected @ ------c--. 7.40E+00
PA-231 Not Detected @ --------. 1.24E+00
TH-227 Not Detected  ---------. 3.05E-01
RA-223 Not Detected @ --------. 1.39E-01.
RN-219 Not Detected @ -------... 3.32E-01
PB-211 Not Detected @ ---+.----. 7.47E-01
TL-207 Not Detected @ --------. 1.17E+01
AM-241 Not Detected  --co--.-. 1.59E-01
PU-235 Not Detected  -----.... 2.94E+02
NP-237 Not Detected @ ---.-.... 2.35E-01
PA-233 Not Detected @ ----c--... 5.02E-02

TH-229 Not Detected  --wce---. 1.70E-01 .




[Sumnary Report] - Sample ID: : 70121514

Nuclide Activity
Name (pCi/gram)
AG-108m Not Detected
AG-110m Not Detected
BA-133 Not Detected
BE-7 . Not Detected

Cb-10% T

CD-115 Not Detected
CE-139 Not Detected
CE-141 Not Detected
CE-144 Not Detected
CO-56 Not Detected
&o0-57 Not Detected
CO-58 Not Detected
co-60 Not Detected
CR-51 Not Detected
CS5-134 Not Detected
CS-137 Not Detected
EU-152 Not Detected
EU-154 Not Detected
EU-155 Nor Detected
FE-59% Not Detected
GD-1E53 Not Detected
HG-203 Not Detected
I-131 Not Detected
IR-192 Not Detected
K-40 1.52E+01
MN-52 Not Detected
MN-54 Not Detected
MO-99 Not Detected
NA-22 Not Detected
NA-24 Not Detected
NB-95 Not Detected
ND-147 Not Detected
NI-£7 Not Detected
PB-210 Not Detected
RU-103 Not Detected
RU-106 Not Detected
SB-122 Not Detected
Sh-124 Not Datected
SB-12% Not Detected
SK-113 Not Detected
SR-BS Not Detected
TA-182 Not Detected
TA-183 Not Detected
TC-99m Not Detected
TL-201 Nct Detected
XE-133 Not Detected
Y-BB Not Detected
ZN-65 Not Detected

ZR-95 Not Detected

—— = p————-

2-sigma
Error -

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

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

---------

---------

---------

---------

.........

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

---------

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

MDA

- (pCi/gram)

3.94E-02
2.88E-02
4.68E-02
2.25E-01
6.40E-01
1.46E-01
2.27E-02
4.13E-02

bzl 2,

1.658-01.

3.37E-02
2.05E-02
3.16E-02
3.77E-02
2.10E-01
3.75E-02
3.26E-02
6.13E-02
1.82E-C1
9.64E-02
7.58BE-02
6€.99E-02
2.75E-02
3.26E-02
2.40E-02
2.55E-01
4.67E-02
3.28BE-02
4.62B-01
4.14E-02
1.01E+00
2.31E-01
2.14E-01
2.03E-01
€.72E+00
2.69E-02
2.66E-01
8.10E-02
2.B0E-02

7.87E-02 ,

3.32E-02
3.38E-02
1.56E-01
2.07E-01
1.27E+02
1.B2E-01
2.19E-01
2.51E-02
1.04E-01
E.BlE-02
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. Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory) *
* 7-17-97 8:55:37 AM *

[TITI LTINS LT Ll 2 22 112 322X 12 a2l i az 22 SR 2d3dldhadadtdd g X% 2 200

L}
+*

Analy Reviewed by j' *
:tt****fgg*ttti?;it*t {ti:**tttt***ttttt*t ***Q*Rae 2********
Customer : B.GALLOWAY/C.STEFANOV (6682/SMO)

Customer S le ID : 032468-002
Lab Sample : 70121515

Sample Description : MARINELLI SOLID SAMPLE
Sample Quantity 868.000 gram

Sample Date/Time : T7-14-897 11:20:00 AM
quulre Start Date/Time : 7-17-97 7:07:46 AM
Detector Name : LABO4
Elapsed Live/Real Time : 6000 / 6003 seconds
Etttsegfittti**t***ttt**t*t*tt*'l‘********ti*ttt***t**t**t***t*t*t*t*t*****
Nuclide Activity 2-gigma MDA

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

U-238 Not Detected  ------=-- 1.45E+00

TH-234 8.00E-01 2.72E-01 3.46E-01

RA-226 1.26E+00 3.72E-01 3.BlE-02

PB-214 5.17E-01 9.03E-02 3.54E-02

BI-214 4.64E-01 B.67E-02 3.07E-02

TH-232 5.40E-01 2.64E-01 1.09E-01

RA-228 6.52E-01 2.11E-01 1.09E-01

AC-228 5.67E-01 1.2BE-01 6€.12E-02

TH-228 6.30E-01 2.29E-01 3.32E-01

RA-224 6.25E-01 <2.02E-01 9.50E-02

PB-212 6.0BE-01 1.03E-01 2.87E-02

BI-212 €.41E-01 2.63E-01 2.44E-01

TL-208 5.78E-01 1.11E-01 4.75E-02

U-235 Not Detected @ --------. 1.69E-01

TH-231 Not Detected  ------.-. 7.49E+00

PA-231 Not Detected @ -+------- 1.13E+00

TH-227 Not Detected @ --.-----. 2.66E-01

RA-223 Not Detected  --------- 1.43E-01

RN-215 - 3 B i E—B3 2.69E- 01/'-’*""&&7‘_‘/27/ /5>
PB-211 Not Detected  -------.- 6.19E-01 t$
TL-207 Not Detected @ --------- 1.03E+01

Ag-qu Not Detected @~ ---.----. 1.91E-01

PU-23% Not Detected @ ------.-. 2.86E+D2 1& y

Np-237 : : 1.49E-01 »-Tog- ! ,/,.
PA-233 Not Detected @ ------... 4.47E-02 ?
TH-229 Not Detected @ ---+--.-. 1.67E-01




Nuclide Activity 2-g8igma MDA
Name {(pCi/gram) Brror (pCi/gram)

AG-108m Not Detected  --======-- 3.02E-02
A5-120m Not Detected ~======-- 2.34E-02
BA-133 Not Detected  «=-===-==-= 5.04E-02
BE-7 Not Detected @ --e-c=-=--=- 1.98E-01
Cb-10% Not Detected =--=-=-=--- S.0BE-01
CD-115 Not Deatected ~-==-+-==--- 1.16E-01
CE-138 Not Detected  ~==-===-=-- 2.12E-02
CE-141 Not Detected  -~---=-==~- 3.88E-02
CE-144 Not Detected @ =w-==---- 1.58E-01
CcO-56 Not Detected  ~-==-=--=-= 2.43E-02
Q0-57 Not Detected  <---=---=-~ 2.05E-02
CcO-58 Not Detected  -«-=-=-==-- 2.41E-02
CO-60 Not Detected  --=--===-=-=- 2.61E-02
CR-51 Not Detected @ -------=-- 1.91E-01
CS-134 Not Detected  -~=-=====-- 3.53E-02
CS-137 Not Detected ----~---- 2.62E-02
EU-152 Not Detected -e-==+=--=- €6.13E-02
EU-154 Not Detected @ =-=-=------ 1.41E-01
EU-155 Not Detected --------- 9.65E-02
FE-58 Not Detected  ---==-->~ 5.78BE-02
GD-152 Not Detected =-==---=~-- 7.04E-02
BG-203 Not Detected  -==-=----- 2.44E-02
I-131 Not Detected ---===---- 2.75E-02
IR-282 Not Detected  ---==--=- 2.17E-02
K-40 1.59E+01 2 .35E+00 1.88E-01
MN-52 Not Detected  -cv-===-- 3.21E-02
MN-54 Not Detected  --~----=«-- 2.59E-02
MOD-9%9 Not Detected --------- 3.82B-01
NA-22 Not Detected  «---=----- 3.17E-02
NA-24 Not Detected --e-==--- 5.35E-01
NB-95 Not Detected  ===------ 2.10E-01
ND-147 Not Detected  ~--=------ 1.80E-01
NI-57 Not Detected  ---==v--- 1.39E-01
PE-210 Not Detected ----+---- 7.66E+00
RU-103 Not Detected  --------- 2.31E-02
RU-10€ Not Detected @ ---=-~~---- 2.20E-01
SB-122 Not Detected --------- €.04E-02
SB-124 Not Detected -----=---- 2.34E-02
SB-125 Not Detected @ --------- 6.25E-02 .
SN-113 Not Detected ---===--- 2.82E-02
SR-85 Not Detected  --------- 2.82E-02
TA-1B2 Not Detected -==-=-s-- 1.15E-01
TA-183 Not Detected ----+»---- 2.37E-01
TC-99m Not Detected  --------- 4.79E+01
TL-201 Not Detected @ --------- 1.74E-01
XE-133 Not Detected =----~-==--- 2.31E-01
Y-B88 Not Detected @ ---=~----- 1.80E-02
ZN- 65 Not Detected @ ---=ow--- 8.06E-02
ZR-95 Not Detected  --------- 4.20E-02
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* Analyzed by:

(421222322 L b X dd ] ))

Customer

Customer Sample

Lab Sample ID

Sample Description

Sample Quantity

Sample Date/Time _

Agqquire Start Date/Time
Detector Name ]
Elapsed Live/Real Time

LY IR}

s ma

B15.000

7-17-97
LABO4

6000 /

L oliths.. ... Revieved by
B.GALLOWAY/C.STEFANOV (G6682/SMD}
032469-002
70121516

MARINELLI SOLID SAMPLE

gram
7~14-97 11:45:00 RM
8:54:18 AM

6003 seconds

2B

*t*ttttt**f*f******tt*tt*****fi*****tt*****t*f****tt*****t*t***it*tirt***

Comments:

Nuclide Activity
Name (pCi/gram)
U-238 Not Detected
TH-234 7.28E-01
RA-226 1.00E+00
PE-2314 4.62E-01
BI-2314 3.8%3E-01
TH-232 4 .29E-01
RA-228 £.33E-01
AC-228 5.60E-D1
TH-228 4,.73E-01
RA-224 4,.88E-D1
PE-212 E.32E-D1
BI-212 4.63E-M
TL-208 4.87E-01
U-235 No: Detecced
TH-2321 Not Detecred
PA-231 Not Detected
TH-227 Not Detected
RAh-223 Not Detected
RN-21¢ Not Detected
EB-211 Not Detected
TL-207 Not Detected
AM-241 Not Detected
PU-238 Not Detected

NE-237 b
PA-233 Not Detecred
TH-226 Not Detecred

---------

3.58E-01
4.12E-01
8.63E-02
1.37-01

2.21E-01
1.61E-01
1.33E-01
1.96E-01
1.86E-01
S.47E-02
2.05E-01
9.6BE-C2

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

- memm e -

- e .-

MDA

(pCi/gram)

1.45E+00
3.44E-01
3.94E-01
3.29E-02
3.17E-02

1.05E-01
1.04E-01
6.21E-02
3.35E-01
1.03E-Q1
2.83E-02
2.02E-01
4.49E-02

1.64E-01
7.27E+00
1.08E+00
2.58E-01

1.39E-D1 -

2.84E-01
£.2BE-D1
S.81E+0D

1.83E-01
2.8BlE+02

1.61E-QL a/s"

4.45E-02
1.683E-01

Y ?2
. Aot




[Summary Report) -'Sample ID: : 70121516

Nuclide
Name

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-85
Th-182
ThA-183
TC-99m
TL-201
XE-133
Y-88
ZN-65
ZR-95

Activity
(pCi/gram)

Not

Not

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

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

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

2-gigma
Error

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

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

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

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

.........

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

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

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

- W w

2.80E-02
2.30E-02
4.84E-02
1.98E-01
5.47E-01
1.17e-01
2.05E-02
3.74E-02
lo 563'01
2.54E-02
2.06E-02
2.41E-02
2.72E-02
1.86E-01
3.42E-02
2.48E-02
6.17E-02
1.30E-01
9.29E-02
5.64E-02
6.97E-02
2.36E-02
2.80B-02
2.12E-02
1.46E-01
3.27B-02
2.65B-02
3.488-01
3.06E-02
5.98E-01
2.07E-01
1.73E-01
1.38E-01
7.47E+00
2.31E-02
2.10E-01
5.94E-02
2.39E-02
5.96E-02 .
2.8B3E-02
2.82B-02
1.11E-01
2.29E-01
5.37E+01
1.70E-01
2.30E-01
1.94E-02
7.56E-02
4.39E-02
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* Sandja National Laboratories »
* Radiation Protection Sampleenéggggsgﬁps Program [B881 Laboratory) :
:ttt***tit**tt**tt***ttz;EE;EZtt*;tt;t**tttt*tt*tttt*tt**tttttttt*ttt'tit

L 4
*

. & Reviewed :>§§£7.7! “L *
:*ff§i¥359i2¥;*t* *t*tt;7*a*i%zw**r**********ex* L2 & 2 4 é? Q;Zttttttt*t
Customer : B.GALLOWAY/C.STEFANOV (6682/SMD)

Customer Sample”ID : 032471-002
Lab Sample ID : 70121517

MARINELLI SOLID SAMPLE

Description
e oo 3 877.000 gram

S le Quantity
Sgﬂgle Date/Time 7-14-97 2:50:00 PM
Acquire Start Date/Time 7-17-97 10:39:48 AM
Detector Name . : LABO4

Elapsed Live/Real Time : 6000 / 6003 seconds

LI Y]

EeTTfEEf;****ttt*****t***t*tt***t******t*t**t***********t*t*t****t**ttttt
Nuclide Activity 2-sigma MDA

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

U-238 Not Detected  --c------- 1.48E+00

TH-234 9.40E-D1 3.24E-02 3.47E-01

RA-226 1.26E+00 §.69E-01 4 .34E-01

PB-214 5.27E-01 9.83E-02 3.57E-02

BI-214 4.79E-01 9.10E-02 3.05E-02

TH-232 5.99E-01 3.10E-01 1.14E-01

RA-228 5.23E-01 1.54E-01 1.16E-01

AC-228 5.66E-01 1.32E-01 6.23E-02

TH-228 £.49E-01 1.78E-01 3.88E-01

RA-224 5.86E-01 2.28E-01 1.C01lE-01

PB-212 5.60E-01 S.50E-02 2.B5E-02

BI-21Z 5.42E-021 2.47E-01 2.32E-01
TL-208 5.16E-0Q01 1.09E-01 4.95E-02

- —

U-235 %i——hé%———l.?ﬂE-Ol/fo&m/J ,
TH-231 Not Detected  --------- 7.39E+00 aﬂbéi
PA-231 Not Detected @ -----..-. 1.09E+00

TH-227 Not Detected  -------.-. 2.60E-01

RA-223 Not Detected  .------.-. 1.38E-01.

RN-219 Not Detected @ --------.. 2.86E-01

PB-211 Not Detected @ -~------.- €.37E-01

TL-207 Not Detected  -------... 1.05E+01

AM-241 Not Detected @ -----cu... 1.89E-01

PU-239 Not Detected @ -------.. 2.85E+02

NP-237 Not Detected @ ------... 1.70E-01

PA-233 Not Detected — .---.-.... 4.49E-02

TH-229 Not Detected — ------.... 1.63E-01 .




[Summary Report] - Saépié ID: : 70121517

Nuclide Activity
-Name - (pCi/gram)
AG-108m Not Detected
AG-110m Not Detected
BA-133 Not Detected
BE-7 Not Detected
CD-108

CD-115 Not Detected
CE-139 Not Detacted
CE-141 Not Detected
CE-144 Not Detected
C0-56 Not Detected
0-57 Not Detected
CO-58 Not Detected
CO-60 Not Detected
CR-51 Not Detected
CS-134 Not Detected
£s8-137 Not Detected
ED-152 Not Detected
EU-154 Not Datected
EU-155 Not Detected
FE-§% Not Detected
GD-153 Not Detected
HG-203 Not Detected
I-131 Not Detected
IR-182 Not Detected
K-40 1.49E+01
MN-52 Not Detected
MN-54 Not Detected
MD-99 Not Detected
NA-22 Not Detected
NA-24 Not Detected
NE-95 Not Detected
ND-147 Not Detected
NI-57 Not Detected
PBE-210 Not Detected
RU-103 Not Detected
RU-106 Not Detected
8§B-122 Not Detected
SB-124 Not Detected
SB-125 Not Detected
SN-113 Not Detected
SR-8% Not Detected
TA-182 Not Detected
Th-183 Not Detected
TC-59m Not Detected
TL-201 Not Detected
XE-133 Not Detected
Y-88 Not Detected
ZN-65 Not Detected

ZR-95 Not Detected

2-sigma
Error

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

---------

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

2.95E-02
2.18B8-02

- 5.00E-02

1.94E-01

.78EB-01
1.18E-01
2.11E-02
3.87E-02
1.58E-01
2.40E-02
2.03E-02
2 .293-02
2.62E-02
1.92E-01
3.578-02
2.35E-02
6.08E-02
1.36E-01
9.35E-02
5.67E-02
7.04E-02
2.35E-02
2.70E-02
2.16E-02
1.91E-01
3.1BE-02
2.58BE-02
3.57B-01
3.05E-02
5.69E-01
2.06E-01
1.79E-01
1.28E-01
7.55E+00
2.24E-02
2.19E-01
€.08E-02
2.37E-02
6.05E-02
2.71E-02
2.89E-02
1.18B-01
2.36E-01
4.72E+01
1.71E-01
2.29E-01
2.04E-02
7.84E-02
4.43E-02
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* Sandia Natiopal Laboratories *
. Radiation Protection Samgle Dzagngsg;cs Program [8Bl1 Laboratory] :
22:4
:t*t*t*tt*t****tt*tf'tf:t%Z*tt**2*tttt*tt*******t**t**t**t‘*t*t*‘-***tt***i

L

: 18 /% 7 Reviewed by :géﬁj ./
:*Atf%i}*’ffg*ﬂ;t*t *****i? ttétt*tt*t**ttt***ttt* * t*J//z jl*ttttttt
Customer : B.GALLOWAY/C.STEFAROV (6682/SMDO)
Customer Sample ID : 032472-002

70121518

MARINELLI SOLID SAMPLE
879.000 gram

Lab Sample ID

Sample Description
Sample Quantity

Sample Date/Time 7-14-97 3:00:00 PM
Aggﬁzre Start Date/Time : 97-17-97 2:34:27 PM
Detector Name ) : LABD4

Elapsed Live/Real Time : 6000 / 6003 seconds

Sfﬂsesf;t*t*******tti‘**t***‘l't*i**t*******l‘*********itt**t**t*!‘***i*t*ttt
Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error (pCi/gram)
U-238 6.54E-01 1.15E+00 9.55E-01
TH-234 8.58E-01 2.64E-01 3.36E-01
RA-226 1.27E+00 5.41E-01 4.31E-01
PB-214 S5 .85E-01 9.75E-02 3.46E-02
BI-214 4.99E-01 9.10E-02 3.05E-02

., -

TH-232 6.00E-01 3.02E-01 1.03E-01
RE-228 6€.57E-01 2.00E-01 §.78E-02
AC-228 6.03E-01 1.34E-01 5.8B1E-02
TH-228 6.72E-01 1.56E-01 3.5BE-01
RA-224 5.44E-01 1.87E-01 9.51E-02
PB-212 5.99E-01 1.03E-01 2.86E-02
BI-212 7.33E-01 4.1258-01 2.72E-01
TL-208 5.16E-0D1 1.08E-01 4 .90E-02
U-235 Not Detected  ------... 1.69E-01
TH-231 Not Detected @ ----.-c.. 7.53E+00
PA-231 Not Detected @ --------. 1.09E+00
TH-227 Not Detected @ --------. 2.68E-02
RA-223 Not Detected  ------... 1.42E-01.
RN-219 Not Detected @ --------. 2.70E-01
PB-211 Not Detected @ ------... 6.16E-01
TL-207 Not Detected  ------... 1.05E+01
AM-241 Not Detected  ---e-o-.. 1.91E-01
PU-239% Not Detected @ ------... 2.89E+02
Np-237 Not Detected @ -----.-... 1.48E-01
PA-233 Not Detected — ---ec--..._ 4.56E-02
TE-229 Not Detected @ ------...

1.65E-01




[Sumar};'Report] - Samplem 3 '56121518

Nuclid
Name -

Activity
(pCi/gram)

Not

- .

Detected

Not Detected

Not
- Not

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

Not
Not
Not
Not

Datected
Detected

Detegted
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.41BE+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

-—--ewmw -

---------

---------

.........

---------

---------

-——— .-

---------

- ke = = o-

- e "=

---------

---------

- o m e e

1.85E-01

5.03E-01M~"

1.27E-01
2.178-02
3.90E-02
1.56E-01
2.39BE-02
2.03E-02
2.37E-02
2.69E-02
1.94E-01
3.71E-02
2.46E-02
6.09E-02
1.42E-01
95.62E-02
5.55E-02
7.02E-02
2.3BE-02
2.85E-02
2.15E-02
1.69E-01
3.12E-02
20558"02
3.B81E-01
3.07E-02
6.75E-01
2.19E-01
1.84E-01
1.49E-01
7.53E+00
2.24E-02
2.10E-01
€.40E-02
2.41E-02
6.02E-02
2.93E-02
2.79E-02
1.15E-01
2.42E-02
7.31E+01
1.B1E-0Q1
2.44E-01
1.90E-02
7.84E-02
4.25E-02

G 7=7d

AT
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* Sandia National Laboratories *
— Radiation Protection Samplesn1ggnos§§cs Program [BB1 Laboratory] :
7 00:40
:t***t*tt*it**ttt!t**t*:t&:*gt***ttt'***ﬁt****tt***********f*tt‘t!**tttf*
4
*

Ana : Reviewed by :;éﬂ:f *
:**ttiszgteg;*** ***t*ﬂ(’: [ 2 24 22222122212 2 44 X4 ***t;:u/t L2 2 432223 2%
Customer : B.GALLOWAY/C.STEFANOV (66B2/SMD)

Customer Sample + D032474-002
Lab Sample ID : 701215198

MARINELII SOLID SAMPLE

Sample Description :
Sample Quantity : 853.000 gram
Sample Date/Time : 7-14-97 3:05:00 PM
guire Start Date/Time : 7-17-97  4:13:59 PM
De ector Name : LABO1
Elapsed Live/Real Time : 6000 / 6002 seconds

Comments:

LA A AAL S AL S AR A A A bl s s dd Al Rl il At dd sl T L L 2R T 1K 2R Y T R Y e

Nuclide
Name

Activity 2-sigma MDA
(pCi/gram) Error (pCi/gram)
Not Detected @ --cee---- 1.37E+00
Not Detected @ -c-c-c-cu-=- 5.31E-01
1.16E+00 5.52E-01 4.98E-01
6§.17E-01 1.08E-01 4_26E-02
5.46E-01 1.28E-02 4.39E-02
5.79E-01 3.13E-01 1.49E-01
5.75E-01 2.40E-01 1.73E-01
6.0BE-01 1.60E-01 8.85E-02
3.28E-01 3.65E-02 3.20E-01
7.32E-01 2.71E-01 5.67E-02
6.558E-01 1.11E-01 3.70E-02
7.73E-01 4.71E-01 2.96E-01
€.07E-01 1.58E-01 6€.24E-02
Not Detected @ -----c-o--- 1.87E-01
Not Detected @ ----c----. 7.80E+00
Not Detected  -----c-.-- 1.25E+00
Not Detected @ ---c-c--.. 3.20E-01
Not Detected @ --------- 1.46E-01
Not Detected @ ------... 3.57E-021
Not Detected @ -------.. 8.11E-01
Not Detected @ --co----. 1.42E+01
Not Detected @ --c-o---.-
Not Detected @ ------...
= et
Not Detected @ ------...
Not Detected @ -------.. 1.74E-01

it Ty

. +  A?

.82E-01a4T7 el 4=¢
RN,



[Summary Report] - Sample ID: : 7012151%

Ruclide Activity 2-sigma MDA --
Name ° {pCi/gram Error ={pCi/gram)
AG-108m Not Datected  ---==c==- 4.06E-02
AG-110m Not Detected  --ce===-- 2.91E-02
BA-133 Not Detected -~~co===- 5.13E-02
BE-7 Not Detected  +=-----==-=- 2.39E-01
Cb-109 Not Detected -=-====-==--~- 8.49E-01
CD-115 Not Detected  ---ee=r== 1.51E-01
CE-139 Not Detected ---==-<== - 2.30B-02
CE-141 Not Detected ---==c=== 4_.35E-02
CE-144 Not Detected ~re-e==-=-=- 1.71E-01
CO-5§ Not Detected ~--=-e-<=- 4.07E-02
®0-57 Not Detected  -«-=-===-- 2.14E-02
CO-58 Not Detected --==c==-- - 3.21E-02
CO-60 Not Detected --=-c=r==- 3.73E-02
CR-51 Not Detected -cev-===- 2.21E-01
CsS-134 Not Detected -ccc=-c=a-= 3.96E-02
Cs-137 Not Detected  ---=-ce=- 3.16E-02
EU-152 Not Detected ---=~=-=== 6.41E-02
EU-154 Not Detected  -cv-=--r=--~- 1.88E-01
EU-158 Not Detected  ---c-===- 1.00E-01
FE-59 Not Detected  --cce-o-=- 7.50E-02
GD-153 Not Detected ----+--== 7.12B-02
HG-203 Not Detected - --------- 2.78E-02
I-131 Not Detected -=-cec-=- 3_.385E-02
IR-192 Not Detected -=--e-==-=- 2.49B-02
K-40 1.39E+01 2.22E+00 2.49E-01
MN-52 Not Detected - ---<c----- 4.50E-02
MN-54 Not Detected @ --«-mc=-=-=-- 3.30E-02
MO-99 Not Detected --------- 5.11E-01
NA-22 Not Detected ----==--=--=- 4.18E-02
NA-24 Not Detected @ ------==-=- 9.16E-01
NB-95 Not Detected ~+rv-vee=- 2.42E-01
ND-3147 Not Detectad @ -=cce--=-- 2.21E-01
NI-57 Not Detected -----=--=-- 2.14E-01
PE-210 Not Detected  --cec-=--- 6.77E+00
RU-103 Not Detectad @ ---v-==-=-- 2.B2E-02
RU-106 Not Detected  «-=-cc-=-- 2.82E-01
SB-122 Not Detected  --------- 7.98E-02
SB-124 Not Detected  -----=---- 2.BlE-02
SB-125 Not Detected  --------- B.13E-02 .
SK-113 Not Detected  +------=-- 3.41E-02
SR-85 Not Detected  --------- 3.50E-02
TA-182 Not Detected ---ca---- 1.55E-01
TA-183 Not Detected -==-cc-=-- 2.15E-01
TC-99m Not Detected  -sv--ceow-- 1.01B+02
TL-201 Not Detected  --------- 1.88E-01
XE-133 Not Detected +«-c-=---- 2.25E-01
Y-88 Not Detected  --------- 2.59E-02
ZN-65 Not Detected @ --+~-=-=--- 1.06E-01
ZR-95 Not Detected --=cec---- S.8B6E-D2
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- Sandia Natiopal laboratories *
+  Radiation Protection Sample Dggg:;gsgics Program (B8l Laboratory) :
:'t***‘*'**********tmt*Z*iZ*EZtifttt**tt*t*t**it**ttttttt*t*tttttt*tttttt
* *
Anal : eviewed b
:..**‘-*}‘-’EEE*EZ;*** *****Z/ /******5**3******** ttt*tt/ﬁﬁtttttttttg
Customer : : B.GALLOWAY/C.STEFANOV (6682/SMO)
Customer Sample*ID : 032475-002
Lab Sample ID : 70121520
Sample Descr;ptlan : MARINELLI SOLID SAMPLE
Sample Quantity : 827.000 gram
Sample Date/Time s 7-14-97 3:10:00 PM
Acquire Starr Date/Time : 7-17-97 4:21:40 PM
Ddctector Name : LABD4
Elapsed Live/Real Time : 6000 / 6003 seconds
Comments:
LAL AR 42 A4Sl it il ittt il is it il Il R 23 X3 BT g £ B Ry Py
Nuclide Activicy 2-pigma MDA
Name {pCi/gram) Error (pCi/gram)
U-238 B.6BE-01 1.46E+0D0 1.02E+00
TH-234 7.9%E-01 2.88E-01 3.62E-01
RA-226 1.35%E+00 7.50E-01 4_.70E-01
PB-214 6.56E-01 1.13-01 3.77E-02
BI-214 €.41E-01 9.42E-02 3.49E-Q2
TH-232 6.33E-02 3.16E-D1 1.21E-02
RA-228 6.61E-01 1.57E-01 1.15E-01
AC-22B 5.98E-01 1.43E-01 7.6B8E-02
TH-228 5.96E-01 1.96E-0Q1 3.598-01
RA-224 €.€8E-01 5.55E-01 1.06E-01
FB-212 €.37E-01 1.08E-01 2.93E-D2
3I-212 7.18E-01 3.82E-01 2.46E-01
TL-208 6.02E-D2 1.11E-01 4.75E-02
=
7-235 . - 1.85E-01 pMeT ol
TH-231 Not Detected  -------.-. &.00E+00
BPA-231 Not Detecred  ------.-. 1.16E+00
Eg—ggg §°t g:tecteg --------- 2.82E-01
- ot tected = ---.-oc.-. 1.55E-01, Ty et 1
RN-21 - - B2 3.02E-044 chﬂ‘-—c:’:f -
PB-211 RNot Detected @ ----.--.. 6.74E-01 34!3
TL-207 Rot Detected  ----.-... 1.11E+01
AM-241 Not Detected — ----...-. 2.03E-01
PU-239% Not Detected  ----..... 3.09E+02
NPp-237 Not Detected — -----.-.-.. 1.71E-01
PA-233 Not Detected — ----.-... 4.84E-02
THR-229 Not Detected @ --------. -

1.77E-01



[Suﬁmary Report] - Sample ID:

Nuclide - Activity 2-gigma MDA
Name - (pCi/gram) ErTor {(pCi/gram)
AG-108m Not Detected  ~-w~v=ow--- 3.25E-02
AG-110m Not Detected  --===-=-=-- 2.40E-02
BA-133 Not Datected ~c--=-==-- E.68E-02
BE-7 6.0BE-02 7.05E-02 1.06E-01
CD-109 5.81E-0
CD-115 Not Detected --=c+-==- 1.37E-01
CE-139 Not Detected  --=----=-- 2.27E-02
CE-141 Not Detected  --------- 4.21E-02
CE-144 Not Detected  ---ecc=--- 1.70E-01
0-56 Not Detected  ---=====- 2.60E-02
0-57 Not Detected -~-====-<=-- 2.19E-02
CO-58 Not Detected  ec--c-w=--- 2.48E-02
CO-60 Not Detected  --=--+===-=- 2.88E-02
CR-51 Not Detected  -<=---=-- 2.13E-01
CS5-134 Not Detected  -+-e=-=-=- 4.17E-02
CS-137 Not Detegcted  ---==-=-=~=-=- 2.60E-02
EU-152 Not Detected  ----«=--=«- €.55E-02
EU-154 Not Detected = =~-ce-c==-- 1.50E-01
EU-155 Not Detected  ---+ec-=-- 1.00E-01
FE-59 Not Detected  ----==--- 5.79E-02
GD-153 Not Detected @ --vrvr-=--- 7.58E-02
HG-203 Not Detected  -<«ccc-e-- 2.59E-02
I-131 Not Detected --------- 2.93E-02
IR-152 Not Detected  --------- 2.37E-02
K-40 1.56E+01 2.30E+00 1.76E-01
MN-52 Not Detected  ---c-c--- 3.26E-02
MN-54 Not Detected - ~v------- 2.73E-02
MO-99 Not Detected  ----r----- 3.9BE-01
NA-22 Not Detected ~-=------ 3.42E-02
NA-24 Not Detected --------- 7.17E-01
NBE-95 Not Detected  --------- 2.33E-01
ND-147 Not Detected  --------- 1.94E-01
Nil-57 Not Detected  --------- 1.63E-01
PB-210 Not Detected  --------- 8.18E+00
RU-103 Not Detected  --------- 2.30E-02
RU-106 Not Detected  --------- 2.20E-01
SB-122 Not Detected --------- 7.04E-02
SB-124 Not Detected  --------- 2.59E-02
SB-125 Not Detected  --------- 6.51E-02
SN-113 Not Detected  --------- 3.03E-02
SR-85 Not Detected  -----cec--- 3.00E-02
TA-182 Not Detected  --------- 1.25E-01
TA-183 Not Detected  --------- 2.60E-01
TC-99m = =
TL-201 Not Detected  ~--------- 1.95E-01
XE-133 Not Detected @ ----r=e--- 2.64E-01
Y-88 Not Detected  --cov----- 1.87E-02
ZN-65 Not Detected  --------- B8.61E-02
ZR-95 Not Detected  --------- 4.53E-Q2

: 70121520

I&@d?/, v )7

4.99E+014 ¢ fj‘j“-”?:// 2/(
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [B881 Laboratory] *
* 7-18-97 9:49:32 AM _ *

FTI ST SRR YL RL L 1L 2 12 A A d A b gl A d bl Al bbbl b bl ]

’ 4
s Reviewed byib‘% “/ '/?'7 *
****27££Zi£1******'**'******' *t****a Je b A 2 4 & 2 42 122"

: B.GALLOWAY/C.STEFANOV (6682/SMO)
: 032477-002
: 70121521

(2223223123222 21 22t

*

* Analyzed :
***tt*Xt***E{***t
Customer

Customer Sample ID
Lab Sample ID

Sample Description : MARINELLI SOLID SAMPLE
Sample Quantity : 810.000

Sample Date/Time _ : 7-14-97 3:25:00 PM
Agguire Start Date/Time : 7-17-97 6:03:29 PM
Detector Name ) : LABO4 .
Elapsed Live/Real Time : 6000 / 6005 seconds

SSTTEEEE;********t****ttt**t**t*t**t**f;it****t*tt*tt*************ttttt*t
Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error {pCi/gram)
U-238 5.52E-01 6.55E-01 1.09E+00
TH-234 B.75E-01 4 _30E-01 4.15E-01
RA-226 1.05E+00 3,.94E-01 4.98E-01
PB-214 2.00E+00D 2.86E-01 4.83E-02
BI-214 2.3BE+00 3.63E-01 4.11E-02
TH-232 €.54E-01 3.61E-01 1.62E-01
RA-228 €.0%9E-01 2.32E-01 1.33E-01
AC-228 6.27E-01 1.85E-01 9.40E-02
TH-228 6.07E-01 2.09E-01 4.61E-01
RA-224 7.01E-01 2.51E-01 9.80E-02
PE-212 5.758E-01 9,.38E-02 3.45E-02
BI-212 €.79E-01 3.32E-01 3.02E-01
TL-208 5.50E-03 1.18E-01 6.66E-02
U-235 Not Detected @ ---------. 2.19E-01
TH-221 Not Detected  ---voe---- 9.35E+00
PA-231 Not Detected @ ~--------. 1.45E+00
TH-227 Not Detected @ --------- 3.02E-01
RA-223 Not Detected @ ----c-c-u- 1.77E-01 -
RN-2159 Not Detected  -o------- 3.82E-01
PE-211 Not Detected  --------- 8.65E-01
TL-207 Not Detected @ ~-------. 1.40E+01
AM-241 Not Detected  «----.-.. 2.45E-01
PU-239 Not Detected  --c-cca-c-. 3.57E+02
NP-237 Not Detected  -----cn-.. 1.958E-01
PA-233 Not Detected  ---c----.. E.94E-02
TB-229 Not Detected @ ---c----.

2.03E-01




[Summary Report] - Sample ID: : 70121521
Nuclide

Name

Activity
{(pCi/gzram)

Not

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
Datected
Detected
Detected
Dateacted
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Datected
Detected
Detected
Detected
Detected
Detected
1.53E+01
Detected
Detected
Detected
Detected
Detected
Detected
Deteacted
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Datected
Detected
Detected
Detected

2-sigma
Brror

.........

---------

---------

---------

---------

---------

---------

- ==

---------

---------

2.04E-01
3.25E-02
2.54E-02
3.49E-02
3.50E-02
2.56E-01
7.0BE-02
3.44E-02
7.58E-02
1.70E-01
1.16E-01
€.83E-02
8.82E-02
lo‘?GE- 02
3.83E-02
2.81E-02
2.56E-01
4.81E-02
3.35E-02
5.22E-01
3.94E-02
9.81E-01
2.52E-01
2.42E-01
2.56E-01
9.87E+00
3 - 133- 02
2.78E-01
8.15E-02
3.03E-02
8.67E-02 -
3.96E-02
3.43E-02
1.96E-01
3.16E-01
1.33E+02
2.38E-01
3.33E-01
2.45E-02
1.32E-01
5.36E-02
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* Sandia National laboratories *
e Radiation Protection Sample Diagnostics Program [881 Laboratory) *
* 7-18-87 9:38:00 AM *

b3 a1 132 13213232122l i 21Tl 22242l 223121222212 220224324t X2 22 2 e

*
* —

* Anal : 57 Reviewed by:}?d UL [f v
t**!t*¥EEE*§¥**t*€;;;;%;*ZAﬁ{ L2222 a2l adal Il L2 X1 *? *‘:***t***

Customer B.GALLOWAY/C.STEFANOV (6682/SMD)
Customer Sample ID : 032478-007
Lab Sample ID : 70121522
Sample Description : MARINELLI WATER SAMPLE
Sample Quantity : 450.000 mL.
Sample Date/Time ] : 7-14-97  3:45:00 PM
Agguire Start Date/Time : 7-18-8%7 7:54:58 aM
Détector Name : LABOl
Elapsed Live/Real Time : 6000 / 6001 seconds
EETTEEEE;******t*******ttttt**ttttttt***t*t***tt***tt**tt*t*tttttr**ttttt
Nuclide Activity 2-sigma MDA
Name (pCi/mL ) Error (pCi/mL )
U-238 Not Detected .-------- 9.25E-01
TH-234 Not Detected @ -----=---- 3.25E-01
RA-226 Not Detected  --------. 3.65B-01
PB-214 Not Detected  --c---n-.- 6.31E-02
.. BI-214 Not Detected  --------- 7.21E-02
TH-232 Not Detected  --------. 1.75E-01
RA-228 Not Detected @ ---w--c-- 1.90E-01
AC-228B Not Detected  --------. 1.08E-01
TH-228 Not Detected  --------. 5.51E-01
RA-224 Not Detected @ ------.-. 1.50E-01
PB-212 Not Detected @ ----c-.-. 3.54E-02
BI-Z12 Not Detected  ----.--.. 3.79E-01
TL-208 Not Detected @ --------. 8.34E-02
U-2:5 Not Detected @ -------.. 1.51E-01
TH-231 Not Detected  ----.---. 5.20E+00
PA-231 Not Detected  -c-----.. 1.11E+00
TH-227 Not Detected  -------.. 1.B0E-021
RA-223 Not Detected @ -----.... 9.98E-02
RN-219 Not Detected  --.----.. 3.27E-01
PB-211 Not Detected @ ------... 7.88E-01
TL-207 Not Detected @ ------... 1.18E+01
AM-241 Not Detected — ----..... 9.BBE-02
PU-239% Not Detected @ ----..... 2.42E+02
NP-237 Not Detected  -c--vc.--. 1.54E-01
PA-233 Not Detected — ---...-... 4.92E-02
TH-229 Not Detected  ------... 1.32E-01




[Summary Report] - Sample ID:  : 70121522

Nuclide Activity 2-gigma MDA
Name (pCi/mL ) Error (pCi/mL )

AG-108m Not Detected  ---e=----- 2.B6E-02
AG-110m Not Detected -=-==-===-~- 2.84E-02
BA-133 Not Detected  ======-=-- 3.72E-02
BE-7 Not Detected  -=======-- 2.04E-01
CD-109 Not Detected  -=-======-- 5.12E-01
Cb-115 Not Detected -~=-===-=--=-- 1.34E-01
CE-13% Not Detected -=======-- 2.06E-02
CE-141 Not Detected  -=-=--==--=-- 3.60E-02
CE-144 Not Detected  ~--=------- 1.43E-01
CO-56 Not Detected  -=-=-«=-=-=-- 3.5€eE-02
Q0-57 Not Detected -=-=-=+===- 1.80E-02
CoO-58 Not Detected  -=--=--===-~ 2.66E-02
Co-60 Not Detected  ----==--- 3.31E-02
CR-51 Not Detected  ---e---=- 2.17E-01
CS-134 Not Detected ~=--=-c===- 2.94BE-02
CS-137 Not Detected  ---=ee---~ 2.97E-02
EU-152 Not Detected  +--=ve==- 5.32E-02
EU-154 Not Detected  -~--=---=-- 1.33E-01
EU- 185 Not Detected  --=-===-==- 7.68E-02
FE-59 Not Detected  --e=--<=-- 5.62E-02
GD-153 Not Detected  ----=++-- 5.0%E-02
HG-203 Not Detected @ +«-+r=====-- 2.22E-02
I-131 Not Detected  --cc-=---- 3.35E-02
IR-192 Not Detected  -c-eo--r-- 2.54E-02
K-40 Not Detected  -----===- 4.28E-01
MN-52 Not Detected @ -----=-=--- 4 .93E-02
MN-54 Not Detected  --------- 3.01E-02
MO-89 Not Detected  -~--=-=o=-=--- E.56E-01
NA-22 Not Detected @ ---c=-v--- 3.24E-02
NA-24 Not Detected  ---c----- 1.85E+00
NE-95 Not Detected ----=----- 1.61E-01
ND-147 Not Detected  ----cc--- 2.33E-01
NI-&57 Not Detected  ---c------ 2.54E-01
PBE-210 Not Detected @ -=-=------- 3.87E+00
RU-103 Not Detected  -----+---- 2.84E-02
RU-106 Not Detected  --------- 2.56E-01
SB-122 Not Detected  -----<--- 9.32E-02
SR-124 Not Detected  --------- 2.70E-02
SB-125 Not Detected  --------- 7.06E-02 .
SN-113 Not Detected  ---c----- 3.20E-02
SR-85 Not Detected  --------- 3.66E-02
TA-182 Not Detected @ ----=----- B.67E-02
TA-183 Not Detected --------- 1.38E-01
TC-99m Not Detected @ -=+-~-=eu- 4.78BE+02
TL-201 Not Detected  --------- 1.43E-01
XE-133 Not Detected @ --=-=----- 1.84E-01
Y-88 Not Detected  --------- 3.55E-02
ZN-65 Not Detected  --=--c--=--- 5.45E-02
ZR-95 Not Detected @ --------- 4.89E-02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory) .
* 7-18-87 10:01:36 AM *

*tttt****t****t*ttttit***tt*t*ttt**t**ftttt****'********************ttt**

w
Ana : Reviewed by 3_!
:ttt*%!fsft's{;i?:t*i*/ 'A Z***i*ttt*t*****tt* **7/‘ {7*'}**'***

B.GALLOWAY/C.STEFANOV (6682/SMO)

Customer b
Customer Sample ID : 032479-007
Lab Sample ID : 70121523

le Description MARINELLI WATER SAMPLE
Samp T 500.000 mL

Sample Quantity

Sample Date/Time 7-14-97 4:00:00 PM
Agguire Start Date/Time 7-18-87 B:06:52 AM
Detector Name LABO4

Elapsed Live/Real Time 6000 / 6001 seconds

SETTEEEE;***tt**t***tf****tttt***tt****t*tttt*t*****tt*tt*t*tt*tt**ttt*t*
Nuclide Activity 2-gigma MDA
Name (pCi/mL ) Error (pCi/mL )
U-238 Not Detected @ --vc-v-c--- 5.48E-01
TH-234 Not Detected @ ~-------- 3.12E-01
RA-226 Not Detected @ ---c-ceec--. 4 .33E-01
PB-214 3.64E-02 2.37E-02 2.77E-02
BI-214 Not Detected  ----ecca-- 5.B2E-02
TH-232 Not Detected = ------c--- 1.38E-02
RA-228 Not Detected @ «-------.- 1.11E-01
AC-228 Not Detected @ ---ca--.. 7.04E-02
TH-228 Not Detected = --------- 4 .66E-01
RA-224 Not Detected @ ----cc---- 1.04E-Q1
PR-212 Not Detected @ ----c--.- 3_.41E-02
BI-212 Not Detected  ----o--.. 2.95E-01
TL-208 Not Detected @ --------- 6.13E-02
U-235 Not Detected @ -----.-.- 1.30E-01
TH-231 Not Detected  -------.- 4_.90E+00
PA-231 Not Detected  --------. 9.17E-01
TE-227 Not Detected @ --------. 1.23E-01
RA-223 Not Detected @ ------.... 9.62E-02 .
RN-219 Not Detected  -----.... 2.34E-01
PR-2121 Not Detected @ -----.... 5.12E-01
TL-207 Not Detected @ -----.... B.59E+00
AM-241 Not Detected  -----.-.. 1.14E-01
PU-239 Not Detected @ ---c--.... 2.04E+02
NP-237 Not Detected  ---c--.... 1.44E-01
PA-233 Not Detected — -----._.. 3.90E-02
TH-229 Not Detected @ ------... 1.19E-01




[Summary Report] - Sample ID: : 70121523

Nuclide Activity 2-gigma MDA
Name (pCi/mL ") Error (pCi/mL )
AG-108m Not Deatected -=-=e=====- 2.11E-02
AG-110m Not Detected --======-=~ 1.8B2E-02
BA-133 Not Detected cerrem——- 2.958E-02
BE-7 Not Detected  -----==-- 1.658E-01
CD-109 Not Detected  -----=--- 4.76E-01
CD-115 Not Detected  -----=--- 1.0BE-01
CE-139 Not Detected  -===v-=-=- 1.62E-02
CE-141 Notr Detected  -=-==-==--- 2.93E-02
CE-144 Not Detected ---<==-=-- 1.208-01
CO-56 Not Detected ---<=<===- 2.27E-02
&o0-57 Not Detected  --------- 1.51E-02
CO-58 Not Detected ~-+-e~+=-=-~- 1.89E-02
CO-60 Not Detected  --=--=~---- 2.20E-02
CR-51 Not Detected ---=---==-- 1.62E-01
CS-134 Not Detected @ --=-==--== 2.6BE-02
CS-137 Not Detected  -----=--=- 1.85E-02
EU-152 Not Detected  -----=-=-=~ & .52E-02
EU-154 Not Detected ---rc-=-- 9_65E-02
EU-15% Not Detected  --cec-ea- 6.89E-02
FE-59 Not Detecred ---cec--- 3.43E-02
GD-153 Not Detected @ -----=---- 4.90E-02
HG-203 Not Detected --=---===- 1.85E-02
I-131 Not Detected  ---=-=---- 2.63E-02
IR-192 Not Detected  --------- 1.84E-02
K-40 Not Detected  -----~-=~-- 2.64E-01
MN-52 Not Detected  ------=--- 3.23E-02
MN-54 Not Detected  -------=-- 2.05E-02
MO-99 Not Detected  -----===-- 3.55B-01
NA-22 Not Detected --------- 2.28E-02
NA-24 Not Detected  --+------ 1.10E+00
NB-88 Not Detected  -----=-=--- 1.14E-01
ND-147 Not Detecteg = -----=o--- 1.65E-01
NI-57 Not Detected  ---<c-c---- 1.52E-01
PR-210 Not Detected  +-------- 4.11E+00
RU-103 Not Detected  ---+--=--- 2.12E-02
RU-106 Not Detected  --------- 1.95E-01
SB-122 Not Detected  --------- 5.86E-02
SB-124 Not Detected  --------- 2.44E-02
SB-128 Not Detected  --------- 5.13E-02 .
SN-113 Not Detected -----=-=-- 2.47E-02
SR-85 Not Detected --------- 2.84E-02
TA-182 Not Detected --------- 7.55E-02
Th-183 Not Detected  --------- 1.60E-0Q1
TC-99m Not Detected --=---c---- 3.92E+02
TL-201 Not Detected =-----=-=--- 1.31E-01
XE-133 Not Detected @ ----c-c---- 1.76E-01
Y-88B Not Detected -r-r-s--=-- 2.28E-02
ZN-65 Rot Detected  ---=--c--- 4.83E-02
ZR-95 Not Detected  ----c----- 3.67E-02
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* Sandia National Laboratories *
,-.: Radiation Protectlgnlgagglegnggggggiécs Program [881 Laboratory] :
ttttttti***t****t***ti ******tt‘l‘tt*tttt*tttttttittt*ttt**tt*t**tttt'tt'*i
*
*+ Analvyzed : / Reviewed ‘M ./az
t*t*ttgftttsgt**** t*l‘?ﬂ/‘{ L2 t***tt*tt**t**'ﬂ ‘7 ZZQ*tttttt*
Customer . : B.GALLOWAY/C.STEFANOV (6682/SMD)
Customer Sample : LAB CONTROL SAMPLE USING CGl134
Lab Sample ID : 70121524
Sample Descrmpt;on : MIXED GAMMA STANDARD CG1l34
Sample Quantity : 1000 BEach
Sample Date/Time : 11-01-90 12:00:00 PM
Acquire Start Date/Time : 7-18-97 9:35:28 AM
Datector Name : LABO1
Elapsed Live/Real Time : 600 / 605 seconds
Comments:
ttttt**t*******t*t***tt**tt**t****t*****t**i*ttt*tt*t**ttt**it**t******tt
Nuclide Activity 2-sigma MDA
Name (pCi/Each) Error (pCi/Each)
U-238 Not Detected@  --------- 8.77E+03
TH-234 Not Detected --------- 3.46E+03
RA-226 Not Detected @ --vcc-ec--- E.93E+03
PB-214 Not Detected @ --ceve---- 7.73B+02
BI-214 Not Detected @ ------a-- 7.39E+02
—— .
TH-232 Not Detected @ ----=-=---. 2.35E+03
RA-228B Not Detected @ «----w-.. 3.39E+03
AC-228 Not Detected @ ---»vc-ev-. 2.05E+03
TH-228 Not Detected  ---w------. B8.4B8E+04
RA-22& Not Detected  -c---.-.-. 3.76E+03
PE-212 Not Detected — ---c-c-.--. 6.13E+03
BI-217 Not Detected  ---c-.o--.. 6€.35E+04
TL-208 Not Detected  c--v----- 1.25E+04
U-235 Not Detected @ ---c-c.-. 1.60E+0
TH-232 Not Detected  ---c----. 5.53E+Oi
PA-231 Not Detected @ -+------. 1.53E+04
TH-227 Not Detected @ --------. 2.62E+03
RA-223 Not Detected — --------.. 1.00E+26
RN-215 Not Detected  --v------ 6.64E+03
PBE-211 Not Detected @ .-------. 1.51E+04
TL-207 Not Detected @ -------.. 2.76E+05
AM-241 8.55E+D4 1.44E+04 1
PU-235 Not Detected  --o--c--. 213&32
NP-237 Not Detected  «c-c--.... 1.83E+03
PA-233 Not Detected @ ------... € .60E+02
TH-229 Not Detected @ ---c---.. 1.38E+03




[Summary Report] - Sample ID: s 70121524

Nuclide Activit 2-gigma . . MDA
Name " (pCi/Bach) Brror (pCi/Each)
AG-108m Not Detected  --=-v-=-=- 4.17E+02
AG-110m Not Detected ---=-==-=- 1.66E+06
BA-133 Not Detected --weeoa=- 7.58B+02
BE-7 Not Detected ---==cc-==- 2.73E+17
Ch-109 3.74E+0% 1.78E+0% 1.79E+05
CD-115 Not Detected  -«--=-=-=---= 1.00E+26
CE-139 Not Detected @ «=-w===-=-- 4 .B6E+07
CE-141 Not Detected  -=-=-+=-==-- 1.00E+26
CE-144 Not Detected ---===~=== 5.52E+05
CO-56 Not Detected --es-==-==- 1.68BE+12
®0-57 Not Detected  ---=-=---=- 9.60E+04
CO-58 Not Detected =-=-~===-===- 1.13E+13
Co-60 7 .BBE+04 1.09E+04 6.13BE+02
CR-51 Not Detected  «--=-=-==-=~- 1.00E+26
CS-134 Not Detected  --==---~-- 3.28E+03
CS-137 6.89E+D4 9.24E+03 3.34E+02
EU-152 Not Detected  ~--ecce==- 7.82E+02
EU-154 Not Detected  ~-------- 3.12E+03
EU-155 Not Detected  --+«=-c===- 2.15E+03
FE-E9 Not Detected  ~--c-ce=--- 3.90E+19
GD-153 Not Detected  ---===-=--- 6.40E+05
HG-203 Not Detected ---====-=-- 2.12E+18
I-131 Not Detected -=-vc-=-=-=-- 1.00E+26
IR-192 Not Detected @ =-=-c==c==-=- 3.13E+12
K-40 Not Detected  --c=-===- 1.67E+03
MN-52 Not Detected ----===-- 1.00E+26
MN-54 Not Detected ---=-==--- 1.03E+05
MO-89 Not Detected  --c--=---- 1.00B+26
NA-22 Not Detected  -c+=--=--=- 1.57E+03
NA-24 Not Detected  ---+=----- 1.00E+26
NB-95 Not Detected ---«w--=-- 1.00E+26
ND-147 Not Detected  --+-==---- 1.00E+26
NI-57 Not Detected  --------- 1.00E+26
PB-210 Not Detected  <--c--=---- 6.83E+04
RU-103 Not Detected --------- 2.62E+21
RU-106 Not Detected  --------- 3.47E+05
SB-122 Not Detected  ----c---- 1.00E+26
SB-124 Not Detected --------- 6.13E+14
8B-125 Not Detected -----+--- 7.11E+03 .
SN-113 Not Detected  -+-------- 1.26E+09
SR-85 Not Detected @ --------- 9.94E+13
TA-182 Not Detected  ---=vc---- 4 .06E+09
TA-183 Not Detected -------=- 1.00E+26
TC-99m Not Detected --------- 1.00E+26
TL-201 Not Detected  ~~-------- 1.00E+26
XE-1233 Not Detected  +--c-c-ca-- 1.00E+26
Y-B8 Not Detected =----=---- 1.57E+09
ZN-65 Not Detected  ---=------ 1.24E+06
ZR-95 Neot Detected --------- 2.37E+14
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* Sandia National Laboratories *
— = Radiation Protection Sample Diagnostics Program *
* Quality Assurance Report *

(23234212122 31 2222l a2l 2l a2l iasdaati ittt add sl dsdsdelyl 22 22"

7-18-97 9:53:19 AM

Report Date

QA File : C:\GENIEPC\CAMFILES\LCSl.QAF
Analyst : FCD
Sample ID : 70121524
Sample Quantity : 1.00 Each
Sample Date : 11-01-90 12:00:00 PM
Measurement Date : 7-18-97 9:39:28B AM
Elapsed Live Time : 600 seconds
Elapsed Real Time : 605 seconds
Parameter Mean 18 Error New Value < LU : SD : UD : BS :
AM-241 Activity B.747E-02 2.714E-03 8.547E-02 <« : : : >
CS8-137 Activity €.BBBE-02 1.664E-03 6.892E-02 <« : : : >
CO-60 Activity 7.58B8E-02 2.989E-03 7.894E-02 <« : : >
—
' ok
22;;;zﬁfﬁ7
Flags Key: LU = Boundary Test (Ab = Above , Be = Below )
SD = Sample Dr@ven N-Sigma Test (In = Investigate, Ac = Action)
UD = User Drzven'N—Sigma Test (In = Investigate, Ac = Action)
BS = Measurement Bizs Test (In = Investigate, Ac = Action)

Reviewed by: ? ‘7/{/ £




[Summary Report] - Sample ID: . 70121525

clide Activity 2-gigma MDA
Nﬁame (pCi/Bach) Error {pCi/Bach)
-108m Not Detected  cc-ce---- 3.1BE+0
ﬁ-no:n Not Detected  =------=--- 1.43E+06
BA-133 Not Detected  -=--c--=~-- 6€.33E+02
BE-7 Not Detected  <-e-c-==-- 2.41B+17
CD-10% 3.2BE+05 2.46E+085 1.50E+05
CD-1158 Not Detected @ ----===--~- 1.008+26
CE-139 Not Detected ---=--===- 4.43E+07
CE-141 Not Detected --=------- 1.00B+26
CE-144 Not Detected  --------- 5.37E+05
CO-56 Not Detected -+-=-===-~- 1.29B+12
0-57 Not Detected  ~~------- S.10E+04
SO-SB Not Detected  --c------ 8.34E+12
CO-60 B.18E+04 1.11E+04 3.69E+02
CR-51 Not Detected  --------- 1.00B+26
£5-134 Not Detected ------==- 2.74E+03
Cc5-137 7.20E+04 9.57E+03 2.487E+02
EU-152 Not Detected - ---=-=-=---- 7.46B+02
EU-154 Not Detected  -----c---- 2.42E+03
EU-1585 Not Detected  ---c--c--=-- 2.11E+03
FE-55 Not Detected @ ------«-- 2.94E+19
GD-153 Not Detected - --------- 6.298E+05
HG-203 Not Detected --------- 1.84E+18
I-131 Not Detected  ----c-v-- 1.00E+26
IR-192 Not Detected  -----c--- 2.778B+12
K-40 Not Detected  --------- 1.46E+03
MN-52 Not Detected  ---------~ 1.00B+26
MN-54 Not Detected  -+~----=-- 7.84E+04
MOD-99 Not Detected  --«--ec--- 1.00E+26
NA-22 Not Detected @ -+--+----- 1.17E+03
NA-24 Not Detected  --------- 1.00B+26
NB-%85 Not Detected --------- 1.00E+26
ND-147 Not Detected --------- 1.00E+26
NI-57 Not Detected  --------- 1.00E+26
PB-210 Not Detected  --------- B8.06E+04
RU-103 Not Detected  --------- 2.13E+21
RU-106 Not Detected  -----c--- 2.84E+05
SB-122 Not Detected  --------- 1.00E+26
SB-124 Not Detected  ------+--- E.11E+14
8B-125 Not Detected  --------- 5.52E+03
SN-113 Not Detected @ ----+----- 1.06E+09 .
SR-85 Not Detected  ---c------ B.31E+13
TA-182 Not Detegcted  --------- 2.9BE+05
TA-183 Not Detected --------- 1.00E+26
TC-9%m Not Detected  --c------ 1.00E+26
TL-201 Not Detected  --------- 1.00E+26
XE-133 Not Detected @ --------- 1.00E+26
Y-88 Not Detected  --------- 1.42E+0S
ZN-65 Not Detected  -=--------. 8.91E+05
ZR-95 Not Detected --------- 1.76E+14
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*

*

Sandia National lLaboratories

Quality Assurance Report

* Radiation Protecticn Sample Diagnostics Program

-

*

+*

***t***t'****t********tt*******ttt****t**tﬂ*****ﬂ****tti*f****ttt**t“tt‘

Report Date

QA File

Analyst

Sample ID

Sample Quantity
Sample Date
Measurement Date

Ehlapsed Live Time
Elapsed Real Time

Parameter

AM-241 Activity
CS-137 Activity

CO-60 Activity

Flags Key: LU
SD
uD
BS

7-18-97 10:05:32 AM

C:\GENIEPC\CAMFILES\LCS4.QAF

Reviewed by: ’::;;:D ZZ&QK)KQ}
/ L T

: FCD
s 70121525
: 1.00 Each
: 11-01-90 12:00:00 PM
7-18-87 8:53:02 AM
600 seconds
607 seconds
Mean 18 Error New Value < LU : 8D : UD : BS
B.740E-02 7.814E-03 8.786E-02 <« >
7.013E-02 1.819E-03 7.203E-02 < >
7.847E-02  2.756E-03 8.090E-02 < . 0K . >
77/3'/97
Boundary Test (Ab = Above , Be = Beliow )
Sample Dr}ven N-S;gma Test (In = Investigate, Ac = Action)
User Drzven.N-Slgma Test (In = Investigate, Ac = Action)
Measurement Bias Tast (In = Investigate, Ac = Action)
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. Bardia Rariomal laborztories *
‘. Radiacdion hotec:icm s 1e4ni;g§gggu Pregram [881 Laboratory, T
'*t*itil"tii*i’f’tt’*ti*itﬁ;tﬁbitittitttt-*t**t*-’"tittttl’l"l’l‘t!ttt'l!“tt
-
_—— *

Analyz Reviewed by j
:ttttittt*t*ttt*t [ X2 3 &2} *ttttt'tt!*rsitt'ti tttt? ttzjtttttvv-v-
Customer B. GMP&Y/C STRFAROV (66B2/3MD)}

Customer S le D 032453-002
lab Sample : 70121601
Sample Description : MARTKELLI SOLID SAMFLE .
- Sample Quanrcity : B70.000 gram -

Sample Date/Time : 7-14-97 10:50:00 AM
Acquire Start Date/Time : 7-2E-97 2:31:13 PM
Detector Nare : LABD4
Elapged Live/Real Time : €0C0 / 6003 seconds
Commenzs: )

- trttvi*tt*ttttt*ittii*ttttttttittittttittitt*t'tittttit*tt*it*t*tt*rv*-tt
Nuclide Activity 2-sigma MDA

Name ipoi/oram) Zrror (pCi/gram)

G-238 Not Detected c-cenmea-- 6.05E-01 —_—
TH-234 1.00E+0D 3.12E-01 3.45B-01
RA-226 4.54E-01 7.125E-C1 4.25E-01 ¥
PB-214 £E.Q0E-Q1 8.74E-02 3.4EE-02 ;
BZ.214 4 .5BE-03 $,.19E-02 2,.21E-02 i
TE-2322 £.43E-01 2.76E-C1 1.13E-01 g
RA-Z2Z8 €.0SE-01 1.97E-C2: 1.15E-02 =
RC-228 6.20E-01 2.862E-£1 €.38E-02 3

o TH-228 5.51E.-01 1.78E-C1 3.44E-D2 E
RAh-224 £.67E-02 2.27TE-C1 $.32E-02
PE-23 6.01E-01 1.01E-C1 2.73E-02 i
EI-212 £.62E-D1 2.65E-C1 2.428-01 g
TL-2C8 5.24E-01 1.09E-C1 4.69E-02 g '
U-235 8.73E-02 7.47E-02 1.158-01
TE-231 Not Detected  --ccoe-n.- 7.81E+00 g
PR-231 Not Detecred  ----ee-.- 1.0BE+D0
TH-227 Nct Detegcred  ---cem-.. 2.658-01 -ET
RA-223 Not Detectad R T 1.30E-01
RN-229 Nct Datected ™ s-e-ee-.-. <.B2FE-01 ;

2211 Nct Detected  ~-caee... ©.34E-01 b
~.-207 Not Detected  ---cve-.. §.77B+00 m
AM-241 Nct Detezted — -...-.... . -D
pg-zse Nct Detected  ------... %.gig+ué
Nr-237 Not Detected  -e-cwe-... 1.84E-02
pg-zzz Rot Derecred  --c-e--.-. 4.39E-02
Th-225 Not Deteztmd  --c.--... i.6€E-01




“[Summary Report] - Sample ID: : 70221602

Nuclide Activity 2-gigma

Name (pCi/gram) Erros (pCi/gram)
AG-108m Not Detected R LR 2.96E-02
AG-110m Not Detected ceegmeee- <2.41E-02
BA-133 Not Detectad  -ccce-=--- 4.97E-02
BE-"7 Not Detectat -~=-c-==== 1.958-01
CD-109 > — 5.55E-01
Cb-115 Not Detected  ---ec-ce-- €.89E-02
CE-139 Not Detected  ------- .- 2.12E-02 i
CE-141 Not Detected  ~ec--o--=- 3.748-02
CE-144 Not Detected  rreoc===-=-- 1.53E-01
CO-56 Not Detected @ ---+c-e-- 2.29E-02
CO-57 Not Deatected reteemden 2.CO0E-D2
Co-58 Not Detected  --------- 2.30B-02
CO-60 Not Detected  --------- 2.688-02
CR-51 Not Detected @ =-=-------- 1.81E-01
CsS-134 Rot Detected  --------- 3.56E-02
cE-137 Not Destected  --cccv--- 2.617-02
TU-152 Not Detected c-cccce-- 6.01E-02
ZU-154 Not Detected  ---c----- 1.37E-01
=U-.558 Not Detected  ---c-=--=- 4.938-02
F=-59 Not Detected  ----c=---- 5.278-02
Go-153 Not Detezted  --cce-r--- 7.01E-02
EG-203 Nor Detected  -ccce-e-- 2.34E-02
I-1331 Nct Detezted  +-------- 2.30E-02
Ix-192 Nct Detezted  ---c--e-- 2,04E-02
K-40 1.38BE+01 2.0EE+00 1.91B-01 7
MN-52 Not Detected  --------- 2.638-02 ./ L/
M- 54 son 53 1.268-02447 A4
MD-99 Not Detected --=-=c-a- 2.31%8-01
N&-22 Not Cetected --ec-ec-w- 3.13E-02
NA-24 Net Tetected  ~-cer-.an 8.79B-02
NE-9E Not Detected  --------- 1.52E-01
ND-147 Not LCetected  --------- 1.56E-01
N--57 Not Detected  --------- £.99E-02
rE-210 Not Detected  -----c--- 7.41E+00
RT-1C2 Not Detected  -c-vrc-c-- z.13E-02
RU-1GE Not Detected  --------- z=.20E-01
SB-122 Not Decected ---es-e--- >.96E-02
S5-124 Not Detected  -vececc---- 2.31E-02
SE-125 Not Dezected @ -----v--- 6.0€E-02
SK-113 Not Datected  -«------- 2.73E-02
SR-85 No:z Detected ™ ------... <.80E-02
TA-182 Not Detected  -------.- 1.11E-01
TA-1B23 No: Detected @ ---+----- 1.91E-03%
TC-96m Not Detec-ed  ++ce--w-- 4 .64E-01
TL-201 Ner. Detected  --------- 1.20E-C1
X=-133 Not Deteczed @ --------- <.38E-C1
Y-88 Not Detected @ -----re-- 2.00E-C2
ZN-65 Nct Derected @ -+-=------ 7.78BE-C2
Zx-95 Not Detected ™ --------- 4 32E-C2

1= f
ﬂf&ftﬂ%‘ﬁ7

?{‘ 07
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Sandia National laborztories . *

: Radiztion Protection s;mp;een%;gﬁgugésn Program [881 Laboratory] :
7-15-9%7
:rttf*ttitttt‘!tvttttfi*vfﬁtgtrttttttitttt't*t*tttt"ttt'*t'tt'tj‘rttfitit:
4 o 7 .
: wed by f;éﬂkﬂ /o

:tﬁ%!iEEOE‘!;*v**t tt*t*iz ‘ az**igﬂi‘st*'t'tt' l‘*'ft/"i'tt*rttv'o
Cuscomer : B. GALLOHRX/C STEFARNOV ‘GSBZISMD)
Customer Sample : 032460-002
Lab Sample ID : 701231602

MARINELLI SOLID SAMPLE

ription
Sample Descrip 788.000 gram

Sample Quantity

le Date Tim. ! 7-14-97  2:25:00 PM
§:§ﬂ1xe ﬂtaét Date/Tims : L;;%i-S? 4:16:53 PM
Letector Name :
Efapsea Live/Real Time : 6000 / 6003 meccnds
Et*tt 'Efi*tt*ttt't**tt**tt*t*'l'*tt*ttt*l'**ttt*****tt'l‘***f*t**'*ttttttt**ti
Nuclide Act1v1ty 2-gigma - = MDA
Name (pCi/gram) Errar {pCi/gram)
U-238 Not Detected  -cce-ee-- 1.65E+00
TH-234 7.82E-01 3.03E-22 3.45E-01
RA-2Z¢ Not Detected @ -ceece---. 4.42E-01
PB-214 5.71E-0G1 8.BBE-02 3.58E-02
BEI-214 6.01E-01 1.12E-01 3.40E-02
TH-232 €.40E-01 3.30E-01 1.20E-01
RA-226 5.81E-01 1.96E-02 1.15E-01
AC-228 E.54E-01 1.43E-02 6.65E-02
TH-228 6.37E-01 1.172-01 3.86E-D2
RA-224 8.01E-D1 2.67E-01 9.98E-0z
PE.212 €.60E-02 1.13E-01 3.14E-02
BI-212 €.63E-01 2.43E-01 2.24E-01
TL-208 5.7BE-01 1.16E-01 5.44E-02
U-238 1.36E-0L 1.4BE-01 1.858-01
TH-231 NOt Datected  --c-cvee... 8.168E+00
PA-231 Not Detected  -----.... 1.20E+00
TH-227 Kot Detected  ---.a.... <.8858-01
RA-2223 Not Deterted  ---ccc-n-. 1.38E-01
RN-219 Nct Detected  ---.-.... 2.9%R-01
PB-211 Nct Detected  -........ 6.85E-01
TL-207 Nct Detacted  ---c-.... 1.09E+01
AM-241 Not Detected  -.---.... 2.08E-01
PU-239 Not Letected  ---....... 3.14E+02
Np-237 Not Detected  -........ 1.44E-01
PA-223 Not Detected — --...-._. 4.928-02

TH-225 Not Detected  ----v-.-.. 1.75E-01




- {Summary Report) - Sample ID: : 7121602

Nuclide
Name

TC-89n
TL-202
XE-133
Y-88
ZN-65
ZR-SZ

Activity
(pCi/gram)

Not Detected

Rot
Not
Not

Not
Net
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Nect
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nor
Not
Not
Not
Not
Not
Not
Kot
Not
Not
Not
Not

Detected
Datected
Deteczted

Detexted
Detected
Deterted
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Dezected
Detected
Dezected
Detected
Datected
Detac-ed
Detected
Detected
1.50E+01
Detected
Detected
Detected
Detected
Detected
Deteacted
Detecred
Detested
Detecred
Detected
Jetected
Decected
Datected
Detected
Detected
Detected
Detected
Detected
Detected
Detscted
Decapred
Detected
Deteacred
Detectread

2-sigma
Error

P e e X

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

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

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

3.258-02
2.435-02
5.‘75'02
20 GSE'DI-
4.87E-01
7.58B-02
2.31B-02
4.06B-02
1.72E-01
2.575-02
2.19E-02
2.51E-02
2.098-02
2.00E-01
£.02E-02
2.65E-02
6.5BE-02
1-503.01
=.02E-C1
5.94B-02
7.44E-02
2.55E-02
2.59E-02
2.30E-02
2.0iE-01
2.B4E-D2
2.82E-02
2.61E-0]
3 0173-02
7.776-02
1.63E-01
1.71E-01
3.59E-02
B.23E+00
2.40E-02
2.34E-01
4.11E-02
2.45B-02
6.53E-02
3.11E-02
3.1CB-02
1 .282‘01
2.02E-01
4.012-01
1.24E-01
1.46E-01
2.23B-02
8.60E-02
4.72E-02

MDA
(pCi/gzam)

f?11£22:27:;! '/,/’7766/97
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* Sandia Natioral laboratories . :
* Radiation Protection Samgle Diagnostics Prograr [881 Laboratory) :
* 7-15- :42:13 ™M

LI 2223234222122 adidadd iYL X A3 ddd Al tddddddlilldl il ddsddsdsd il

L
/ ﬁ Reviewed by &é/f // / &7 .
2 1 2 LX) *f**t***'*****.**** *owr **""‘**‘*"*

L

* Analyzed by:

wRTwhkwwrhwdrwrdtwhbrw

Custome: :+ B.GATLOWAY/C.STEFANOV (6682/SMD)
Customer Sample : 032466-002

lab sample ID : 70121603

Sample Description : MARINELLI SOLID SAMPLE )
Sample Quantity : 807.000 gram

Sample Date/Time 7-14-97 11:40:00 AM

Acquire Start Date/Time : 7-15-57 5:57:58 PM
Detector Name : LABO4
Elapsec Live/Real Time : 60C0 / 6003 seconds
EETTEEE?:**t*wt*vttitt*f*t*ttt!*tt*tt****ttt***t*t**tit*****i*t*it**t*ttw
Nuclide Activicy 2-sigma
Name (pCi/cram) Error {pCi/gram)
U-238 Not Detected --ccev--- 1. 64E+00
TH-234 E.B8E-C1 2.85E-01 3.585E-01
RA-22€ 1.22E+00 4.56E-01 4 .80E-01
PB-214 7.83E-01 1.40E-01 3.86E-02
BI-214 B.38E-01 1.42E-01 3.21E-02
TH-232 5.26E-01 Z2.56E-01 1.058E-01
RA-228 5.75E-01 1.86E-01 1.20E-01
AC-22¢ £.02E-01 1.60E-01 7.43E-02
TH-22E 2.23E-01 1.45E-01 3.8BBE-01
RA-224 €.53E-01 2.13E-01 9.61E-02
FB-.21:2 §.B4E-01 S.857B-02 2.87E-02
BEI.212 No: Detected  -vceav-.-. 4.51E-01
TL-208 E.71E-01 1.23E-01 5.33E-02
r-238 Not Detected — -cc-a---- 1.83E-01
TE-231 Not Detected  ---ce---. 8.05B+00
PA-232 Nct Detected  cacce---. 1.19E+00
TH-227 Not Detected  --------. 2.80E-02
RA-223 Nct Detected  ---.-.... 1.35E-01
RN-21% Kot Detected  ----.-... 3.04E-01
PBR-21:1 Not Detected  c-coce--.. 6.84E-01
TL-2C7 No:z LDetected  -c-ve--.. 1.17E+01
%g-gg; Qct getected --------- 2.08E-01
-z No: Detected  ---.-.-.. 3.12E+02
NP-237 56 S5 1.66E-01 Ab7% 41-7‘7/ /57
PA-233 Not Detected  -------.. 4.98E-02 o
TH-225% Not Deteacted — «-e...... 1.B0E-D1




[Summary Report] - Sample ID:  : 70121603

Nuclide Activity 2-sigma MDA

" Name {pCi/gram) Brror (pCi{gff?l
AG-1CEm Not Detected emmmmer-- 3.31E-02
AG-110m Not Letected --==--=--- 2.36B-02
BA-123 Not Detected  ---eco-e- €.08E-02
BE-7 Not Detected ccecseea- 2.18E-0)
Cb-109 Not Detected  ---=-=--- 5.543-01
Cp-118 Not Detected  ---ecec==-=- 7.54E-02
CR-139 Not Dectected --c=vc=-c-- 2.27TE-02
CE-141 Not De-ected  ~--c-e-- .- 4£.048-02
CE-144 Not Decected  --=--o~---=- 1.70E-01
CO-56 Not Detected  +-=v-=-e- 2.52E-02
co-57 Not Detec=ed  «ve=--c=-r-- 2.22B-02
CO-E8 Not Detected  -c-==-r==-= 2.67E-02
Co-60 Not Detected +-ce-r=-=~- 2.90E-C2
CR-51 Not Detected  r---==-=- 1.98E~-01
Cs-134 Not Detected  +=-c---=-= 4 .54E-02
CS-137 Not Detected ----cee-- 2.73E-02
EU-152 Not Detected ™ ---e----- €.67E-02
EU-154 Not Detected --------- 1.53E-01
EU-18¢ Not Detected ---evoc--- 1.04E-01
FE-59 Not Detected  ccccc-=--- 5.71E-02
GD-1583 Not Detected  --=----=~ 7.56E-02
HG-203 Not Detected  -c-=--=-« 2.83E-02
I-131 Not Detected cesmacren 2.74E-02
IR-192 Not Detected  ---=--s-- 2.29E-02
K-40 1.618+Og 2.42E+00 %.ggg-g% ,
MN-52 Not Detected  ------+-- .00E- __ff—:£74
MN-54 = +SEE—GE 1.543-02%’4@-‘4 L/ ,/,‘/,47
MO-85 Not Detected @ ----c--=-- 2.64R-01
NA-22 Kot Detected  ---ve-eec. 3.33E-02
NA-24 No: Detected --cw-c-a- 1.07E-01
NB-¢5 Noz Detlctoé --------- 1.33%-8%
ND-147 Not Datectef - -c-coerwe-- 1. - e,
NI-57 S e i Pl S e B e 4, , 00 R - 02 m-rz@/x/aﬂ ,/,s/n
PB-21) Mot Detectmd ce-re-ee- B.24E+00
RC-103 Not Detected  ----e---- 2.44E-02
RU-105 Not Detected  --=--=---- 2.39E-01
SB-122 Not Detected  -+c---=--= 4.57E-02
EB-224 Not Deatected  ----=----. 2.44E-02
SB-.25 Rot Datected --cc---=-- &6.79E-02
8SN-113 NOT Datected ----=-=--- 3.16E-02
SE-85 Not Datecred --s-s-s-- 3.118-02
TA-182 Not Detected  --r-e---- 1.3958-01
Th-183 Nct Detected @ --=--=--- 2.10E-01
TC-55m Nct Detected  --------.- €.E1E-01
TL-201 Nzt Datected  ---ee---- 1.32E-01
XE-133 Not Detected - --------- 1.51E-01
Y-B3 Not Detected - --------. 2.028-02
ZN-E5 Nct Detected  --------- S.40E-02
ZR-3E Not Tetected  ---c----. 4.75E-02
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Sandia National laboratories

Radi Protectiorn Sample Diagnostics Program [881 lLaboratcry) *
. arion 7-15535 7:45??1 AM

*

-

-

[ 133 221211 42121242 42422222 21123240 4402224 RlARd22 23222023 X2 3222 2AZX 2 X2 X223 22X}
-

-*
: . St wi P .
. Viaw : Ny o
* Analyzed by: _",,?,/,{ﬁ[f?,,.,.’ff,...fi‘.’i?.’ ..:i..!f%“.:.........

b rirrerrerwrrwrer

Customer : B.GALLOWAY/C.STEFRNOV (6682/5MD)
Customer Sample ID : 032473-002

Lab Sample ID : 70121604

Sample Descriprion : MARINELLI SOLID SAMPLE

Sample Quanatity : £39.000

Sample Date/Time : 7-14-57 :05:00 PM

Acquire Start Date/Time : 7-%2‘97 €:02:3% AM

Detector Nams : LAB

Elapsed Live/Real Time : 6000 / 6002 seconds

EETTfEEE;ti*it*ii****tiiit*it*ttit**t***tttitttt******t*tt*ti*rt*it!!t*t*
Nuclide Activity 2-gigma MDA
Kame (pCi/granm) Error (pCi/gram)
U-23E 7.87E-02 1.44E+00 1.07E+00
TE-2234 1.12E+00 3.1E-01 2.50E-01
RA-2Z¢€ 7.57TE-01 7.48E-01 4.90E-02
PB-214 €.13E-01 1.058E-01 2.68E-02
BI-214 £.51k-01 1.27E-01 2.38E-02
TE-232 €.41E-01 3.06E-01 1.12E-01
RA-228 €.64E-01 2.07E-01 1.13E-01
AC-22¢ €.73E-01 1.49E-021 €.33E-02
TE-228 €.57E-01 2.11E-01 3.62E-01
RA-224 €.36E-01 2.058E-01 €.43E-02
FB-212 E.7BE-D1 1.14E-01 :.07E-02
BI-21 7.57E-01 3.80E-01 Z.389E-01
TL-20& £.70E-01 1.22E-01 4.91E-02
T-238 Not Dectected @ ---...... 1.76E-01
TR-231 Not Dezected  --ecw..... 7.31E+00
DA-2351 NoT Detected  -----.... 1.18E+00
TH-227 Rot Detecred @ .ce-c--o... <.83€E-01 -
RA-223 Not Detected  -e--c--.-.. 1.378-01 __ .-ffe;/
RN-2189 eG4 e E—5 2.91E- 014 cles e N
TE-211 Not Detected  -cco-nw.. 6.45E-01 7%
TL-207 Not Detected  ce-oo.... 1.08E+01
AM-241 Not Detecred  ---...... 2.00E-01
PU-239 Not Qesected --------- 2.35E+02 -‘f-r‘f
NP-237 23 : 1.79E-01 A deAicda
TA-233 Not Dezected  --------. 4.5SE-02 7/"/’ !
TH-229 Not Detected  --cecoc.. 1.73E-01




" [Suzmary Kepcrt] - Sample ID:

Nuclide Activity 2-gigma MDA

Name (pCi/gram) Error (ECi/gzam)
AG-108nm Net Detected --o-ce=-- 3.12B-02
AG-110m Not Detected  ----- .= 2.358E-02
BA-133 Not Datected csemen=a - 5.48B-02

BE-7 Not Detected  ----=---=-- 1.91E-01
CD-10% Not Detected  -s=-cvo=--- 6.08E-01
Ch-115 Not LDetected  --wee=--=- 8.45E-02
CE-139 Not Detected  ---=v---- 2.22E-02 .
CE-141 Not Detected  =c-ce--c=- 3.938-02
CE-144 Not Detectell  =veo-c=-=-- 1.67B-01
CO-5¢ Not Detected  --=--e=-- 2.51E-02
Co-57 Not Letected]  -ceac-==-=- 2.09E-02
CO-SE Not Detected --ce=re=- 2.E2E-02
Cco-6¢ Not Detected  ---=--=---- 2.75E-02
CR-51 Not Detected  -----c===-=- 2.00E-02
C8-134 Neot Detected --c--=--- 3.B0E-02
€5-137 Netr Detected  ----e---- Z2.63E-02
EU-152 Not Detected @ --c-vrc---- 6.25E~-02
EU-154 Not Detected  ---c-0---- 1.44E-01
EU-155 Not Detected  -----~---- S.83E-02

FE-5¢ Not ge:ect:g --------- g.g%g-gg R
GD-1E3 Net Detected @ --v--==-- . - 4
HG-203 : 5 1.66E-02 uﬁ’«fe/“-""/
I-131 Not Detected  --aec----- <.50E-0Q02
Ik-15t2 Not Dezected  --=-e-v=-- 2.19E-02

K-40 1.52E+01 2.22E+00 1.6€R-01
MK-52 Not Dezected «-v---v-- 2.8€E-D2
MN-54 Not De=tected e mm-—-- 1.08E-02
MD-99 Not Decected  --c-c---- 2.74E-0]1
NA-22 Not Letected  ---c-o---- 3.33E-02
NA-24 Not Detected  ------=--- 1.52E-01
NB-395 ﬁct g;:ec::g --------- i.;gg-g% ’_:44
ND-147 ot tected - --c--cer-s . -
NI-S7 7.3:;—9;—4-.-3-:54—:—-—4.303-02#7.4-7;"‘
PE-220 Not Detected @ --------- 7.97E+00
RU-103 Not Deteczed - +cwve---- 2.27E-02
RU-10¢6 Net Detecced  -2-e-c---- 2.,17E-01
SB-122 Not Decected  --------- 4&.67E-C2
S3-124 Not Detected @ --------- 2.40E-C2
g§2-125 Not Detected - --------- €.43B-C2
8N-1.3 Noz Detecced  -+----v-- 3.00E-02

EX-B5 Net Detec-ed ™ ~--------- 3.04E-C2
TA-182 Not Detected  --------- Z.18E-0C1
TA-1E3 Not Decezzed  --------- Z2.10E-C1
TC-99m Not Detecred  ---c----- _.78E+00
TL-202 Not Detected  -----c--- 1.37E-C1
X£-133 Not Detected @ -+-------- ~.65E-Ca

Y-EBB Not Deteécced @ --cccv--- 1.99E-02

2N-65 Not Detectced --------- 8.04E-02

ZR-85 Not Detected  --------- 4.S1E-02

: 70121604

7// :./f?

2//4/’?
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Sandia Ratiopnal Laboratories *
: Radiatian Protection Sample nggggsiécs Program [88Z Lzboratory: :
:Qt*'ti*ttitt*ttttt 'tZ-iftgﬁttgt'i*ittttt*'ttt**tttttttt**tttttttttt*;a
* ‘//”‘* _ .
+ Analyzed by: ‘/’ 7 Reviewed by :91'// lk-!f’ 7 .

*Q*f'ttfi't*t***tt**’**t*t*i'ttt“*t**'t!ttttt

B.GALLOWAY/C.STEFANOV (6682/8MD)

ke rhd bR rirrw t*****

Customer

Customer Sample : 032476-002
Lar Sample ID : 70121605
Sampie Description : MARINELL. SOLIC SAMPLE )
Sample Quantity : 795.000 gram
Sample Date/Time : 7-14-97  3:15:00 PM
cguire Start Date/Time : 7-16-97 8:04:33 AM
Detector Name t LABO4
lapsed : 6000 / 6003 seconds

Dlapsed Live/Real Time

Corments:
R R P N T P R T R P T P P T e T R R T T R P R P T T P RS v r e w et

Nuclide Activity 2-sigma MD

Name (pCi/cram) Error {pRi/gram)
U-238 Not Datected  --cve---- 1.C68+00
TH-234 €.€5E-Q2 2.40E-01 3.48E2-01
RA-226 1.24E+00 5.47E-01 3.94%-01
PE.214 5.58E-02 1.02E-01 3.772-02
BI-214 E.€0E-D2 1.13E-01 3.€38-.02
TH-232 6.23E-0C 2.97E-01 1.C82-02
RA-228B 6.76E-02 1.9BE-01 1.26E-01
AC-228 €.C4E-C2 1.60E-01 6.818-02
TH-228 S.ESE-Q2 1.89E.-01 3.€BE-01
RA-224 7.E3E-0L 2.48E-01 S.EEE-D2
SB-212 €.COE-D2 1.02E-0C1 3.0€6E-02
BEI-212 7.E8RE-DZ 2.70E-01 2.28E-D2
TL-208 £.C4E-Q2 1.358E-01 5.08E-02
U-23¢% Not Detecrted W -----ca-.-. 1.E3E-01
TE-231 Not Detected  ---c-wc... 7.99E+00
SR-223 Not Detected  ---cce... 1.18E+00
TH-227 Not Detected  -c-cvce---- 2.E1E-01
RA-223 Not Detected @ «-----.-. 1.40E-01
RN-2153 Rot Detected  -cooa.... 2.9BE-02
?5-211 Not. Detecred  .--.-o... €.86E-02
TL-207 Not Detected  ---e--.-.. 1.11E+02
aM-241 Not Detected — .-..--... 2.C2E-02
U233 Hot Detected @ ---c-e.... 3.C6E+D2
NP-237 Not Detescted @ -ce-.--.-.. 1.52E-02
PA-233 Not Detecred @ -----.... 4.79E-02
TH3-223 Not Detected  ---.o-... 1.80E-02




" (Summary Report] - Sample ID: . 70121605

Nuzlide
Name

TL.-201
XE-133
Y-88
ZN-85
ZR-93

‘Activity
(pCi/gram)

Not
Rot
Not
Rot

Not
Not
Nor
Nect
Nct
Rct
Nect
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not=
Notz
Not
Not
Not
Not
Not
Notz
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Dstected
Detected
Detected
De:eg:cd

Detected
Detected
Dete-ted
Detected
Detecred

tacted
Detected
Detected
Detected
Detected
Detected
Cetettad
Detected
Datected
Detected
Datected
Decected
Detected
Darecred
1.S7E+01
Detected
Detected
Detected
Deteczed
Detecz-ed
Detected
Deteczed
Datecred
Detectad
Deteactead
Detected
Detscted
Detected
Detected
Detected
Detected
Detected
Detacted
Detected
Detected
Detected
Detected
Detected
Jetected

-—-re e Bees

2-gigma
Brror

- -, en -

---------

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

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

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

.........

- ewee-re s

3.362-02
2.382-02
5.838-02
2.072-01

5.16E-01/V

9.08E-02
2.32E-02
4.09E-02
1.66E-01
2.54E-02
2..4E-02
2.60E-02
2.80E-02
+.995-01
3.98BE-02
2.65E-02
€.428-02
1.55E-01
1.04E-01
E.96E-02
7.67E-02
<.45E-02
£.598-02
2.28E-02
1.36E-01
3,.08E-02
<.79E-02
3.0CE-02
3.20E-02
1.74E-01
1.75E-01
1.87E-01
6.94E-02
8.13E+00
<.44E-C2
2.42E-C1
4.72E-C2
2.54E-C2
6.89E-C2
2.98E-02
3.06E-02
1.28E-01
2.18E-01
2.2BE+00
1.44E-01
1.72E-01
2.13E-02
8.53E-02
4.73E-02

ATl
z

------

zé‘/ﬁ?
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o Sandia National Laboratories L e
+ Radiation Protection Sangle Diggggfgﬁcs Program 'BE8] Labcratory) :
7-16 10:035:
L :’it‘****t*i'ttt'l't"'*'f"t'ttt'tt**t******‘***'ft't'i**"'"*itttttftv
‘ Ana d by
: 2 Reviews (;ﬂij j
:.-¢-%¥EEE-E¥..' ttté’i&& E:Gttttt*wttttttt*tﬁt e 22 4 L] ti'vtt*tttttttt

E.GALLOWAY/C.STEFANOV (6682/SMD)

Cugtomer LAB CONTROL SAMPLE USING CGEl34

Customer Sample IT

e gy &2

Lab Sarmple ID 70121606
.Sample Description MIXED GAMMA STANDARD CG134 .
S:ggle Quantity 1.000 BEach

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

40 8% 4 BE 4N 88

Acguirs Start Date/Time Lzé%6-97 £:52:02 AM

Detegctar Name 4

Elapsed Live/Real Time 600 / 607 seconds

E?TTEEEf;rittwiI***it*ii**i*ti*#*w*'*****t***'******tt*ttt*f***tt*trttit‘
Nuclide Activit Zz-gigma MDA
Name (pCi/EacK) Brrcr {pCi/Bach)
J-238 Nct Detected  c--vrc-e-s 2.31E+04
TE-234 Nct Detected ™ --cee---- - 3.34E+03
RA-226 Nct Detecred - -v-ce-u--- 5.53E+03
PB-214 Not Detected  -c-cccen-. 6.73E+02
BI-214 Not Detected --e-c-ve-- €.02E-02
TH-232 Nor Letected @ --ccevee-- 2.10E-03
RA-228 Nor Letected @ -c-vc----- 2.61E+D3
AC-228 Not Detected @ «-crcea-. 1.50E-03
TH-228B Not Letected -cc-cec-- 7.488-04
RA-224 Not Detected  -ecceen-. 2.25E+03
PB-212 Not Detected cececa--- E.32E+03
BI-212 Not Letected  -vceec-en--. 4.81E+D4
TL-2(CB Not Detected  -c-cea--. 1.02E+04
U-238 Not Detected  --ve-en-. 1.4BE+03
THE-2Z21 Not Dszected  -cc--on.- 5.43E+04
PA-231 Not Detegted  -cccao... 1.40E+04
TBE-227 Not Detectad  ----c---. 2.24E+023
RA-223 Not Dezested  --vcce-eo.o- 1.00E+26
RN-218 Not Detecrted @ -------.. 5.37E+03
FE-211 Not Detected  -ccc-ao.-. 1.20E+04
TL-207 No: Detgcted -cccoa... 2.0BE+(05S
AM-241 B.EZE+D4 1.44%+04 1.37E+03
FU-238 Not Derecsted  ---c---... 2.39E+06
MNE-237 Not Detected  ------... ~.76E+03
PA-233 Not Deteczed  ------... 5.97E+(Q2
TH-229 Not Detected  --ve-v---.. ~.36E+(C3



. [Summary Repor:z] - Sample ID: : 7012:606

Ruclide Activity 2-sigma MDA

- Name (pCi/Bach) Brror {pCi/Bach)
AG-108m Not Datected  ~-ceo=r===- 3.11B+02
AG-110m Net Detected ~ememmoas 1.43E+06
BA-133 Net Detecsted  -caveec=- 6.51B+02
BE-7 Nct Detected  ~rcemvreoe- 2.3OS+13
cD-109 3.71E+058 1.4BE+05 1.52E+G3
CD-115 Net Detezted crscmmcas 1.00E+2%8
CE-139 Net Detected memsweans 4.44E+02
CE-141 Ner: Detected ™ ~cec-=ee=- 1.DOE+23
CE-144 Not Detezted  --=-=-=-=- E.26E+03
CO-56 Not Detected  --e--=--- 1.28E+12
cC-57 Not Detezted = --wc==---- S.18E+04
Co-58 Not Detezted  =-r--=- .- 7.86BE+12
co-60 8.19Z+04 1.10E+04 4.01E+0z2
CR-51 Not Detected  --=-=<c--=- 1.00E+26
CS-.34 Not Detected @ ~---- == 2.65E+03
CS-137 7.322+04 ¢€.73E-02 2.39E+02
EU-152 Not Detected  -=-:ec===- 7.56E+02
EU-254 Not Datected  cecccwc===- 2.363+03
EU-155 Not Detected  ---c----- 2.113+03
FE-58 Not Detected  ++-cce--- 2.942+15
GD-153 Not Detected  «---=vc--- €.102+05
HG-203 Not Deteczed  «---ce--- 1.762+18
I-131 Not Dstected  ---<-=-=- 1.003+26
IR-192 Not Detected  -cccec---- 2.E7E+12
K-40 Not Detected scccceve- 1.55E+03
MN-52 Not Detected  ---ecc---- 1.00E+26
MN-54 Not Detected  ----=---- 8.C3E+D4
MD-93 Not Detected ~eecere--- 1.00E+26
NA-22 Not Detected  -ec--=-=--- 1.18E+03
HA-24 Not Detecrted “ma--ee--= 1.00B+26
NB-&5 Not Detectefl  seceae--- 1.00E+26
ND-147 Not Deteczed  ---c----. 1.00B+26
NI-&7 Not Detected  -+eccc---- 1.00E+2¢
PB-210 Not Detected  --------- B.34E+D4
RU-103 No: Detectead  -ec-e---- 2.07E+21
RU-1086 Ne: Detetzed  cc-c---e- 2.84E+08
SB-122 No: Detectef  -~eccc-v--- 1.00E+26
SB-124 Not Detecred  -ccccme-- 5.00E+14
sB-125 Not Detected  --c-o-=--- E.70E+03
EN-113 No:z Detected  --c-c---- 1.07E+0¢
Sk~ 85 No: Detectsd  -e-cevce-- g.23E+12
TA-182 Not Detectal  =--------- z.B6E+DE
TA-182 Not Deter=gd @ +---c-=---- 1.00E+2€
Te-99m Not Detected  +cecca--.- 1.00E+26
TL-202 Not Detected  --c-c---- 1.00E+2¢
XE-133 Kot Detecced  --------- 1.00E+2¢
Y-88 Not Deteczed @ ---=ce-=-. 1.26E+29
ZN-65 Not Detscted --------- 8.72E+05
ZR-5E Nor Detected @ r====c=--- 1.73E+14
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hd Sandia National laboratories .
¥ Radiation Protection Sample .Piagnostics Prograr *
* Quality Assurance Report -
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Report Date : 7-16-57 10:05:46 AM

QA File : C:\GENIEPC\CAMFILES\LCS4.CAF

Analyst : PCD

Sample ID : 70121606

Sample Quantity : 1.00 Each :

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

Measurement Date : 7-16-97 85:52:02 AM

Elapsed Live Time : 600 seconds

Elapsed Real Time : 607 seconds

Parameter Mean 1S Error New Value

AM-241 Activity  8.742E-02 7.873E-03 B8.624E-02 <«

C§-137 Activity 7.010E-02 1.810E-03 7.321E-02 <«

CO-60 Aztivicy 7.B44E-02 2.761E-03 8.127E-02 <

~~=lags Key: LU = Boundary Test (Ab = Above . B2 = Eelow )
SD = Sarple Driven N-Sizsma Test (In lnovestigate, Ac = Actioa)

= User Driven N-Sigma Test (In = Inovestigate, Ac = Action)
BS = Maasurement Bias Test {In = Investigate, Ac = Action)

Reviewed by: O 7//‘ ,/7)
7
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itarmal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY. ence oo |
. Batch No. . , o ' AﬂlCOC-' !!Eg PO I
Dept. No Mall S1op: G iive AE‘ “'; Lt i) ) -_' ‘ , _' :‘ '_— .'- S5 l:-mnh:__ﬂﬂ___ * Parameter & M.'Wl’ "'h“ﬁ‘ ]
Project/Task Mansger: 530 Ay PRLGL e bl L _ : r.
ﬁmzﬂm%g Lab Contect: W - i N LSt 500 Auhelootig v o uifd
Ascord Conter Code: S/7 Leb Destination: _ | W Sands R | | urge e “I
Logbook Ref No: —_— SMO Contact/Phone: s [ 1. 'mw“:n . T :: ';’ ;
Sorvics Order o CF_0430 Send Report to smfﬂ___ﬂ! . pmgm a7 sg] V" .
. Toch Area ) Referenice LOV ]iullnblo ‘at BMO) : ..‘-f" .
Bullding .~ : [ [77; e — E £ i Son e . ’ w. il;b
. Sample Ne. - Fraction E:“:.l'."’l_?ea:; Detell 2 3 & %:';2]';‘; '.:m': Type Lolumd ';':;::' g }g . ) ) .n%pl
Ml of-lolof A28 ¥ 1 3 |1 [ ¥oum| S Seond] 4'c |G | A e
- . . Pl e d
- o ] " -' [NR]
g 1e -1 )
- . . i ot H i r ' R .r. r.': ’I.: Il::
= g r—t+fmr
- “ . o] L badds o ] oot ea
. - h o atp A S 1) % ]I |" oll !-'- u-:.l N Y]
- AMMA EJves Ono. ., Ret. Mo, ‘lf:“ ﬂd"'r‘dh S . Buoel-l lnai;ﬁetlonll,oc lhqulmmnm..
~ Semple Disposal .ﬁ;aum to Glient_ L] Disposat by teb JERMNEL THPRIEE ST C A
" Turrisround Time 3 Normsi LJRush Raquired Report Date
e —
feam A3 W
Members
1. Relingquished hq‘, Ou_ééf Dete 7, 'l'in.d 245 : RAslinquishad Iw____ L __9_1.. Date + . Time i -'_'__
1. Recalved by qb f Dawe m Time agu 4. Recelved by Op.  Dote e
2. Refinquished by T Or ’ B 2w imlumi;'" T T ore. " Date Tme
Lhecaved by g “Dete e I6 Recoiedby o Dete Thna ~
1. Avinquished by 'oﬁ.—:_'"" ~ Oate Time 8 Reinquished by org. Date nn‘.;"__' B




~.Sandia National Laboratories _ Sample Analysis Request Form

‘Rﬂllllon Protection Sample Diagnostics Page ___,[_of ]
oted |
© . "Cuslomer: eﬂ_@!_!l____ﬂ.. Hazards/Special Instructions: Y
S °'°"'““°" : CW-Oryy
<. Project Location: Qﬂ'Q | C&ﬂ_e MQ

_ Phone: {44 - 0823 UTM CnTQ.J\ﬂ\

balﬁ Rasms Needed: 7[d}[9F |

i Suspec( Isotopes: U~ 335

Sample | Date/Time | Sample Requesled Analysis
Type | Collected | Quantity )

ol 1w oml| Y-sprc

— e | T ) ¥ Spec

i"! H o
ﬂ Jl‘r' 8 '

N
A ., »

. Received by
Recsived by
Recsived by
Rec dby
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* .Sandia Nationmal 'Liboratories , .o

v Radiation Protection Sample Diagnostics Program [881 Laboratory] :

» 7-16-97 12:47:15 PM

ttttttt*t"it?****!i‘*"***t**i’**'t*t*t'ttttitittf*'r&i*t*t*i*‘i:t****ittt

* . ' X . *
: \ ' Reviewad by: '/gt . *
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MARINELLT SOLID SAMPLE :
842.000 gram -
7-15-97 8:30:00 AM
7-16-87 11:02:08 AM

Sample Description
Sample Quantity

Sample Date/Time
Acquire Start Date/Time

Detactor Name LABRO3
Elapsed Live/Real Time : 6000 / 6003 seconds
Comments:
TR TR R R RA TR R RN AR R AR A TR RNN AR rh e PR RO PR b T d R bbb ot
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U.238 Not Detected  -v--eve-- 1.16E+00
TH-234 Not Detected ceecerans 4.57E-01 -
RA-226 8.50E-01 4.52E-01 4.0€E-01
PB-214 5.68E-01 1.04E-01 4.03E-02
BI-214 5.14E-01 2.24E-0} 4.21E-02
TH-232 6.64E-01 3.30E-02 1.39E-01
RA-228 €.61E-01 2.23E-01 1.45E-01
AC-228 6.38E-01 1.74E-01 8.87E-02
TE-228 Not Detected  ------- - <.51E-02
RA-224 €.718-01 3.87E-01 1.02E-01
PB-212 €.25E-01 1.08E-01 3,39E-02
BI-212 7.40E-01 5.7%E-01 3.28E-01
TL-208 £E.57E-01 4.78E-01 £.123-02 —
U-235 ————-—&-3-58-—93———3:&8-5—6&-———-1.652-01/*7—}”7:"/"( (/,-7
TH-231 Not Datected @ --------- €.50E+00 ah
PA-231 Not Detected @ --------.. 1.16E+00
TH-227 Not Detected  --------. 3.14E-01
RA-223 Not Detected  --------. 1.10E-01
RN-21% Not Detected  -«--n-.c.- 3.1BE-01.
PR-211 Not. Detected  --c-cce--. 7.58E-01
TL-207 Not Detected @ -----.--.. 1.35E+01
AM- 241 Not Detected @ -e--c--.-- 1.35E-01
PU-239 Not Detected  ------... 3.00E+02 A 7’722/ :
NP- 23 71— o4 i Gy B 1l .36E-01 k"’rtl/" < b/ ’
PA-233 Not Detected A £.03E-02
TH-228 Not Detected ~reecce-a 1.61E-01




[Summary Re;.nox;t:]

Nuclide
Name .

EU-154
BEU-18S
FE-5%5
GD-183
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-96%
NA-22
NA-24
NB-95
ND-147
N1-57
PB-210
RU-103
RU-106
SB-122
8B-124
SB-125
SN-113
SR-85
TA-182
TA-183
TC-95m
TL-202
XE-133
Y-88
ZN-§€5
ZR-95

- Sample ID: - 1 70122201
Activity 2-gigma MDA
pCi/gram} . Brror. {pCi/gram)
Not Detected secem—n-- 3.90E-02
Not Detected  --------- 3.06B-02
Not Detected cemvenens 4.29E-02
Not Detected sacem--an 2.31E-01
Neot Detacted IR L L LEL 7.32E-01
Not Detected casmwcnna 8.28E-02
Not Datected cemmcenn. 2.30E-02
Not Detected  ----==-=- 3.60E-02
Not Detected  --=--=c-== 1.60E-01
Not Detected LT EEE LR I 2.99E-02
Not Detecred  ooooollll 3:198-03
ot Detecte mevecosse -19E- "
Not Detected  -------=-- 3.76E-02 .,4,/r
_e-,-m—ea——-e—a-a-s-ea-——-—-—x 0BE-01 M’Lf
Not Detected  ---eo=- cee 4.42E-02
Not Detected  -------- - 3.26E-02
Not Detacted meeecse=- 6.14E-02
Not Detected emsmmacans 1.80E-01
Not Detected cssmmocas 9.43E-02
Not Detected “cssmrome= 6.95E-02
Not Detected -ccececec==- 6.64E-02
Not Detected wsecvoare 2.71E-02
Not Detected cevweemcc=- 2.81E-02
Not Detectad  ------==~-=- 2.31r-02
1.55E+01 2.39E+00 3.31E-01
Not Detected --cccecews 3.63E-02
Not Detected --cc-=---- 3.33E-02
Not Detected  -<c-----=- 3.08E-01
Not Detected --c-c-c----- 3,.98E-02
Net Detacted  ~=ev----- 1.14E-01
Not Detected  ---c--=--- 1.79E-01
Not Detacted  -----+==~ 1.98E-01
Not Detected  --ceccesenn 8.47E-02
Not Detectad  ecvcenm=mea- 3.BlE+00
Not Detascted coenmnane 2.61E-02
Not Detected  ~--+=---~-- 2.82E-01
Not Datacted R R 4.66E-02
Not Detected  --------- 2.73E-02
Not Detected @ --------- 7.23E.02
Not Detected  ccecc--w-a 3.43E-02-
Not Datected  ------=-- 3.42E-02
Not Detected  +sceccccc.. 1.48E-01
Not Detected  ..cec-----. 1.32E-01
Not Detected cescrcans 4,24E-01
Not Detected - --------- 9.58E-02
Not Detected @ -c-cc---. 1.00E-01
Not Datacted ces-msvae 2.70E-02
Not Detected  --------- 1.02E-01
Not Detected mesevecua §.88E-02
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aport Date : 7-16-97 1:14:22 BM
i FPile : C:\GENIEPC\CAMFILBS\LCS3.QNF
jalyst : PCD
ample ID : 70122202
ample Quantity : 1.00 Bach
ample Date : 11-01-50 22:00:00 PM
sagurement Date : 7-16-97 1:00:08 PM
lapsed Live Time : 600 seconds
lapsed Real Time : 607 seconds
srameter Mean 1§ Error New Value < LU : SD : UD : BS >
M-241 Activity 8.643E-02 7.354E-03 B.BOlE-02 « H : : >
5-137 Activity 6.7B6E-02 1.610E-03 7.1318-02 « . Ao . >
D-80 Activity 7.74%E-02 2.662E-03 B.261E-02 <« leé{: : >
7//
lags Key: LU = Boundary Test {Ab « Above , Be = Below }
a—— SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action)
UD = User Driven N-Sigma Test (In = Investigate, AC = Action)
BE « Meaguremen: Bias Test {In = Investigate, Ac « Action)
eviewed by: - _7/5/57
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%Eﬂ:ﬁ Sample : LAB CONTROL SAMPLE USING CGl34
Lab Sample : 70122202
le Demcription MIXED GAMMA STANDARD CG134
ample Quantity 17000 Each

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

4k av *¢ ss sg B

Acquire Start Date/Time L;é%§-97 1:00:08 PM .
Dgtector Name
Efapsed Live/Real Time 600 / 607 seconds
E****?EE;***ii‘***I‘**f**tti*i****t*i***t***t'*i**‘t"*t**t‘t'tttt***tit**t‘-t
Nuclide Activie 2-gigma MDA
Name (pCi/Bacﬁ) Error (pCi/Each)
U-238 Not Detected cescsacas 7.12E+03
TH-234 Not Detegted ccceocsas 2.B3E+023
RA-2286 Not Detected sesemccas €.17E+03
PB-214 Not Detected  c-ccceaaa. 7.896E+02
BIl-214 Not Detected  --------- 7.49B+02
TH-232 Not Detected  cec-co-ea-. 2.44E+03
RA-228 Not Detected  -c--ceeea- 3.278+03
AC-228 Not Detected ~ceceoc-a- 1.92B+03
TH-228 Not Detected  ------.-- B.5SE+04
RA-224 Not Detected  «-ec--. .- 3.44E+03
FBE-212 Not Detected  --------- E.97E+03
BI-212 Not Detected  -------.- €.12E+04
TL-208 Not Detected  ---vc-uc-.. 1.21E+04%
U-235 Not Detected  --------. 1.47E+03
TH-231 Not Detected  --------. 4.4BE+04
PA-231 Not Detected  -------... 1.47E+04
TH-227 Not Detected  -----.... 2.56E+03
RA-223 Not Detected  ------.--. 1.00B+2¢6
RN-219 Not Detected -ccewvec.-. €.59E+03
FB-211 Not Detected @ --e---... 1.47E+04
TL-207 Not Detected cceracaas 2.867E+058
AM-241 8_.80E+04 1.46E+04 1.21B+03
PU-239 Not Detacted  ----.-.... 2.42E+06
NP-237 Not Detected  -~--c-ea... 1.52E+03
PA-233 Not Detected  --ccaue... 6.73E+02
TH-229 Not Detected  ----..... 1.28E+03
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{Summary Repert] - Sample ID: : 70122202

Nuclide
Namea
AG-108m
AG-110m
BA-133
BE-7
CD-109
CD-115
CE-139
CE-141
CE-144
C0-56
Co-57
CO-58
Co-60
CR-51
Cs-134
Cs-137
EU-152
EU-154
EU-1585
FE-59
GL-183
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-59
NA-22
NA-24
NB-95
ND-147
NI-57
PB-210
RU-103
RU-10§
5B-122
SB-124
SB-128
SN-113
SR-8§8
TA-182
TA-183
TC-99m
TL-201
. XB-133
Y-B88
ZN-65
ZR~-95

Activi
(pCi/Bach)

Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not

Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Rot
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Datectead
Detected
Decected
3.87E+05
Detected
Detected
Detectad
Detected
Datected
Detected
Detected
8.35E+04
Detected
Detected
7.13E+04

Detected '

Datected
Datetted
Detacted
Detectad
Detected
Detactad
Detected
Detected
Detected
Detected
Detected
Datected
Detectad
Datected
Detected
Dgtected
Detected
Detected
Detected
Detected
Detectad
Detected
Detected
Detected
Datacted
Detected
Datectad
Dateacted
Deteactad
Detected
Detected
Detacted

2-sigma
Error

1.03E+0Q5

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

.- -

---------

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

---------

---------

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

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

- s o=, e -a
- e sseseseas

MDA
(pCi/Bach)

Toemesne=e

&.01E+02
1.75B+06
7.72E+02
2.61E+17
1.52R+05
1.00E+26
-4 .69B+07
1.00B+26
E.48B+05
1.62B+12
9 .20E+04
1.06B+13
5.24E+02
1.00E+26
3.14B+03
3.438+02
7.60E+02
3.04E+03
1.99E+03
3.82B+19
5.84EB+05
2.04R+18
1.00E+26
3.05E+12
1.72E+03
1.00E+26
1.04B+08
1.00B+26
1.41E8+03
1.00B«+26
1.00B+26
1.00B+26
1.00B+26
4.52E+04
2.368+21
3.63B+05
1.00E+26
S.76E+14
6.86B+03
1.30B+09
9.63B+13
3.71E4+09
1.00E+26
1.00B+26
1.00E+26
1.00E+26
1.64E+09
1.12B+06
2.16E+14
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SWMU 14: RISK SCREENING ASSESSMENT

R Site Description and History

Sandia National Laboratories/New Mexico (SNL/NM) Solid Waste Management Unit

{SWMU) 14 is a burial site located west of Building 9920 (SWMU 85) on Kirtland Air Force Base
(KAFB) approximately 1,500 feet east of SNL/NM Technical Area Ill. The total size of the
actual burial area is believed to be somewhere within a 250- by 250-foot (1.4-acre) area west of
Building 9920. This site is on KAFB land permitted to the U.S. Department of Energy (DOE).
The terrain is generally flat with a gentle slope to the west. Vegetation surrounding the SWMU
is primarily desert grasses, although the SWMU itself is clear of vegetation.

Little information is available on this particular site. The shallow graded area could not be
located from old aerial photos or from gecphysicai surveys. The area encompassing the site is
graded, with a gentle slope to the west.

In the mid-1970s, an aboveground explosive test was conducted with 6,000 to 8,000
fluorescent light bulbs to see whether the vacuum in the bulbs, when broken, would suppress
the shock wave of the detonation. Mercury was present within the fiuorescent bulbs. The light
bulbs were placed in 2- by 2- by 8-foot wooden boxes and then ptaced around a 10-pound
explosive charge. After detonation, the light bulb and box debris was collected and sent to a
tandfill. The remaining debris (a small number of glass shards) was graded to a low spot in the
test area approximately 2 feet deep and was covered with a layer of soil.

A voluntary corrective measures (VCM) was conducted in September 1995 to remove a soit
source with elevated radiation levels associated with SWMU 85, which is co-located with
SWMU 14. Additionally, surface soils were coliected in the burial area in 1997 and were
analyzed for explosives, metals, and radiological activity. These data were evaluated as part of
the SWMU 85 investigation,

Finally, in July 1997, nine shallow exploratory trenches in the burial area were excavated to
approximately 3 feet, with a cumulative length of approximately 350 linear feet. Approximately
2 cubic feet of discolored material was excavated from the area. No other significant debris
was present in the trenches. Twenty-seven samples were collected from the trenches and
anaiyzed for Resource Conservation and Recovery Act (RCRA) metats, gamma spectroscopy
for radiological activity, and high explosives (HE). No significant constituents of concern (COC)
were detected. These data have been evaluated as part of this risk assessment.

I Comparison of Results to Data Quality Objectives

The confirmatory sampiing conducted at SWMU 14 was designed to collect adequate samples
to:

» Determine whether hazardous waste or hazardous constituents have been released
at the site

AL/5-B8MWP/SNL-RS4300-3.00C 1 301462.185.05 06/24/08 1:29 PM
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e Characterize the nature and extent of any releases
e Provide sufficient Level 3 analytical data to support risk screening assessments.
Table 1 summarizes the sample location design for SWMU 14. The source of potential COCs

at SWMU 14 may have been due to burial of explosive test debris, particularly fragments of
fluorescent light bulbs, intermixed with radiological material.

Table 1
Summary of sampling performed to Meet Data Quality Objectives
Area Number of
of Site Sampling | Sample Density | Sampling Location
SWMU | Potential COC Source | (acres) Locations | (samples/acre) Rationale
14 Buried explosive test 1.4 Acres 25 18 Location and nature

debris {fluorescent tube of the burial site

fragments) could not be
Radiological material confirmed through
(depleted uranium) site background

interviews, and
geophysical surveys.

Seven trenches (Trenches 1-7) and two smaller pits (Trenches 8 and 9) were excavated in the
investigation area. The number and location of the samples collected were dependent upon the
length of the trenches, since the samples were collected at equal intervals along the trenches.
The number and locations of the samples were also dependent upon the presence of suspect
soil contamination determined by the screening process implemented during the investigation.

Table 2 summarizes the analytical methods and data quality requirements necessary to

(1) determine whether hazardous waste or hazardous constituents have been released at the
site, (2) characterize the nature and extent of any releases, and {3) provide sufficient Level 3
analytical data to support risk screening assessments.

Table 2
Summary of Data Quality Requirements
Radiation Protection
Sample Diagnostics
General borato
Analytical Data Quality En%meerlng Department 713
Requirement Leve! _Laboratory SNL/NM
RCRA metals and Level 3 27 Samples Not Applicable
mercury, beryllium, including
and nickel 2 Duplicates
EPA Method
6010/7000 .
kxplosives Level 3 27 Samples Not Applicable
EPA Method B330 including i
2 Duplicates _ _
Gamma Spectroscopy | Level 2 Not Appiicable | 27 Samples including
| 2 Duplicates
EPA = U.S. Environmental Protection Agency

SNLNM = Sandia National Laboratories/New Mexico

AL/S-08WP/SNL-RS4300-3.D0C
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A total of 25 locations were sampled at SWMU 14 and analyzed for RCRA metals plus mercury,
nickel, and beryllium and for explosives by Lockheed Analytical Services. Cadmium was
nondstect with its respective minimum detection limit (MDL) below the maximum background
screening level. Mercury does not have a quantifiable maximum background. However,
mercury contributes insignificant risk to human health and the environment at one-half of its
detection limit. Selenium and silver do not have quantifiable maximum background
concentrations, so the relationship between the MDL and the maximum screening
concentration is unknown. All explosives were below detection limits, and radiological gamma
activities were detected above background in one sample for U-238 and Th-234.

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
SWMU 14. The data quality objectives (DQO} for SWMU 14 have been met.

HI. Determination of Nature, Rate, and Extent of Contamination

.1 introduction

The determination of the nature, rate, and extent of contamination at SWMU 14 was based
upon an initial conceptual model validated by confirmatory sampling at the site. The initial
conceptual model was developed from historicat background information including numerous
site inspections, personal interviews, historical photographs, and geophysical and radiological
surveys. The DQOs are contained in the Operable Unit 1335 RCRA Facility Investigation Work
Plan (SNL/NM March 1996), which was modified in the Confirmatory Sampling Plan (SNL/NM
July 1997). The Confirmatory Sampling Plan was based upon a meeting between New Mexico
Environment Department (NMED) and SNL/NM Dept. 6685 (SNL/NM June 1997). The DQOs
contained in the Confirmatory Sampling Plan (SNL/NM July 1997) identified the sample
tocations, sample density, sample depth, and anaiytical requirements. The sampie data used to
characterize SWMU 14 were collected in accordance with the rationale and procedures
described in the Confirmatory Sampiing Plan {(SNL/NM July 1997). The data were
subsequently used to develop the final conceptual model for SWMU 14, which is presented in
Section 3.5 of the associated NFA proposal. The quality of the data specifically used to
determine the nature, rate, and extent of contamination are described below.

Hn.2 Nature of Contamination

The nature of contamination at SWMU 14 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 mercury, beryllium, and nickel to characterize
inorganic contamination in the soil. Gamma spectroscopy was utilized as a general screening
analyses and to determine if radiological contaminated soil from SWMU 85, which is co-located
with SWMU 14, was intermixed with the material at SWMU 14. Explosives analyses were
performed on the soil samples to determine if explosive residue from the firing testing was

AL/S-08/WP/SNL:RS4300-3.00C 3 301462.185.05 06/24/98 1:26 PM




RISK SCREENING ASSESSMENT FOR SWMU 14 06/24/98

present in the soils. These analytes and methods are appropriate to characterize the COCs
and potential degradation products associated with historical activities at SWMU 14,

.3 Rate of Contaminant Migration

The rate of COC migration is dependent predominantly on site meteorological and surface
hydrologic processes as described in Section V. Data available from the Site-Wide
Hydrogeologic Characterization Project (published annually); numerous SNL/NM air, surface-
water, radiological monitoring programs; biological surveys; and other governmental
atmospheric monitoring at the Kirtland Air Force base (i.e., National Oceancgraphic and
Atmospheric Administration) are adequate to characterize the rate of COC migration at

SWMU 14,

1.4 Extent of Contamination

Soil samples were collected at equal intervals along the trench floor to determine if buried
debris and hazardous constituents were present at SWMU 14. In addition, locations with
evidence of contamination, such as stained or discolored soils, were sampled. Approximately
2 cubic feet of discolored carbonaceous soil, intermixed with native soil, was excavated from
the area. The residual soils at this location were determined to be uncontaminated.

The sample number and distribution were sufficient to determine that COCs were not present in
the soil, although there were constituents unrelated to the activities at SWMU 14 (arsenic,

-U-238, and Th-234) above background. The fact that arsenic is confined to two sampies at low
concentrations and the radiological constituents are confined to one sample provides evidence
that the distribution of these elements was limited to the immediate sample area. The lateral
extent of the contamination of the COCs at SWMU 14 therefore appears to be defined.

Reports of a 2-foot burial depth are documented for SWMU 14 (see section 4.2.2 of the

SWMU 14 NFA proposal) and the sample depth at SWMU 14 was at 3 feet. Because of the
relatively low solubility of most metals and organic compounds, limited precipitation, and high
evapotransporation, the vertical rate of ionic migration is expected to be low. Samples collected
at 1 foot below the floor of the alleged burial area are representative of the media potentially
impacted by site activities and sufficient to determine the vertical extent of COC migration.

In summary, the design of the confirmatory sampling was appropriate to determine the nature
and extent of contamination.

. 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 their concentration levels across the site
are described in the SWMU 14 NFA proposal. Generally, COCs evaluated in this risk
assessment include all 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 heaith or the environment), the
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compound was retained. Nondetect organics that were not included in this assessment were
determined to have low enough detection iimits to ensure protection of human heaith 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, 1897) was
selected to provide the background screen in Tabies 3 and 4. Human health nonradiological
COCs were aiso compared to SNL/NM proposed Subpart S action levels (Tabie 3) (IT July
1994).

Nonradiological inorganics that are essential nutrients such as iron, magnesium, calcium,
potassium, and sodium are not included in this risk assessment (EPA 1989). Both
radiological and nonradiological COCs are evaluated. The nonradiological COCs evaluated in
this risk assessment include only inorganics due to the fact that all HE concentrations are
nondetect.

Nonradiological COCs for the human health and ecological risk screening assessments at
SWMU 14 are listed in Table 3. Radiological COCs are listed in Table 4. All tables show the
associated approved SNL/NM maximum background concentration values (Dinwiddie
September 24, 1997). Discussion of Tables 3 and 4 is provided in Section VI.4 and
Sections Vil.2 and VI1.3.

V. Fate and Transport

The release of COCs at SWMU 14 was to the surface and subsurface soil (assuming the
shallow burial of debris). 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 14. Moderate winds can transport surface soit 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) particies by saltation. Wind erosion is reduced by vegetative cover;
however, this site does not have a good vegetative cover.

Water at SWMU 14 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 (Thorson and Smith 1985). Precipitation will either
infiltrate or form runoff. Infiltration at the site is enhanced by the nearly flat relief and the sandy
nature of the soil (the soil in the area of the site is primarily Tijeras gravelly fine sandy loam
[USDA 1977]). Runoff from the site to adjacent areas is probably significant only during intense
rainfall events and during extended rainfall periods when soits are near saturation. Surface
runoff in the area of SWMU 14 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 because of the flat terrain).

Water that infiltrates into the soil will continue to percolate through the soil until field capacity is

reached. COCs desorbed from the soil particies into the soil solution may be ieached into the
subsurface soil with this percolation. The effective rooting depth of the soil at SWMU 14 is
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Table 3

Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 14 with Comparison to the
Associated SNL/NM Background Screening Value, BCF, Log K, and Subpart S Screening Value

Is Maximum COC is
Concentration Less Individual
SHL/NM Than or Equal to the Log K, COC less
Maximum Background Applicable SNL/NM {for Bioaccumulator?” | SubpartS | than 1/10 of
Concentration | Concentration Background BCF (maximum | organlc {BCF>40, log Screening | the Action
COC Name (mg/kg) (mg/kg)* Screening Value? aquatic) COCs) K_>4) Value' Level?
Arsenic 6.09 4.4 No 44° NA Yes 0.5 No
Barium 180 214 Yes 17¢0° NA Yes 6000 Yes
Cadmium 0.116 J 0.9 Yes 64° NA Yes 80 Yes
Chromium, total® 9.85 15.9 Yes 16° NA No 400 Yes
Lead 7.44 11.8 Yes 49° NA Yes - --
Mercury 0.06' <0.1 Unknown 5500° NA Yes 20 Yes
Selenium 0.8' <1 Unknown 800° NA Yes 400 Yes
Siiver 0.06' <1 Unknown 0.5° NA No 400 Yes
‘Dinwiddie {September 24, 1997) Southwest Test Area.
T (July 1994).
*BCF from Yanicak (March 1997).
*BCF from Neumann {1976).

*Assumed to be chromium V| for Subpart S screening procedure.
'COC not detected, concentration assumed lo be one-half of the detection fimit.
*BCF irom Callahan et. al. (1979).

*NMED (March 1998).

BCF = Bioconcentration factor.

COC = Constituent of concern.

Log = Logarithm (base 10).

NA = Not applicable.

SNL/NM = Sandia National Laboratories/New Mexico.

SWMU = Solid waste management unit,

mg/kg = Milligrams per kilogram.

K = oclanot-waler partition coefficient.

- = Information not available.
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Table 4

Radiological COCs for Human Health and Ecological Risk Assessment at SWMU 14 with Comparison to the Associated
SNL/NM Background Screening Value, BCF, and Log K,

Is Maximum COC

Concentration Less

Than or Equal to the

Maximum Gamma SNL/NM Background Applicable SNL/NM

Activity Gamma Activity Background® BCF {maximum Bloaccumulator?
COC Name _(pClig) {pCi/g)* Screening Value? aquatic) (BCF>40,log K_>4) |

Cs-137 1.2X10° 0.079 Yes 3000° Yes
Ra-228 0.73 0.93 Yes 30000° No*
Th-234 1.7 14 No 3000° No*
Th-232 0.75 1.01 Yes 3000° No®
u-235 87x10° 0.16 Yes 900’ Yes
U-234" 017 1.6 Yes 900° Yes
U-238 2,03 1.4 No 900" Yes

"Dinwiddie September 24, 1997, Southwest Test Area.
"U-234 and U-235 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 scils generated during the radiotogical voluntary correclive measures project, where U-234=0)-238/8 and U-
235=U-238/73 (Brown January 1998).
“Bioconcentration factor from Yanicak {March 1997).

‘Baker and Soldat 1992.

*Not considered a bioaccumulalor (Yanicak March 1997).

b1 NIAMS Y04 INTNSSISSY ONINTTADS ASTA

BCF = Bloconcentration factor.
coc = Constituents of concem.
Log = Logarithm (base 10).
pCi/g = Picocuries per gram.

SNL/NM = Sandia National Laboratories/New Mexico.
SWMU = Solid waste management unit.
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about 60 inches (USDA 1977), indicating the depth of the system’s transient water cycling zone
defined by the dynamic baiance between percolation/infiltration and evapotranspiration.

Because groundwater at this site is approximately 155 feet below ground surface, the potential
for COCs to reach groundwater through the unsaturated zone above the watertable is very
small. As water from the surface evaporates, the direction of COC movement may be reversed
with capillary rise of the soil water.

Plant roots can take up COCs that are in the soil solution. This may be a passive process, but
active (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 take
up adsorbed constituents by contact with dust particies. COCs in the tissue may be consumed
by herbivores or eventually returned to the soil as litter. Aboveground litter is capabie of
transport by wind until consumed by decomposer organisms in the soil. Constituents in plant
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 links in the food chain.

The COCs at SWMU 14 are inorganic and elemental in form and are therefore not considered
to be degradable. Radiological COCs, however, undergo decay to stable isctopes or
radioactive daughter elements. Transformations of inorganics may include changes in valence
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of
selenite or selenate from soil to seleno-amino acids in plants).

Table 5 summarizes the fate and transport processes that may occur at SWMU 14, COCs at
this site are inorganics in surface and subsurface soil. Because this site is disturbed, vegetative
cover is low. Therefore, 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 further into the subsurface soil is unlikely for most inorganics, and leaching to the
groundwater at this site is highly uniikely. The potential for uptake into the food chain is low.
Degradation of the inorganic COCs and decay of radiologicat COCs is expected to be
insignificant.

Table 5
Summary of Fate and Transport at SWMU 14
Transport and Fate Mechanism Existence at Site Significance
Wind Yes Moderate
Surface runoft Yes Low
| Migration to groundwater No None
Food chain uptake Yes Low
Transtormation/degradation Yes Low
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Vi Human Health Risk Screening Assessment

Vi1 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 potential COCs, as well as the
relevant physical characteristics and properties of the site.

Step 2. Potential pathways are identified by which a representative population might be
exposed to the COCs.

Step 3. The potential intake of these COCs by the representative population is calculated
using a tiered approach. The first component of the tiered approach includes two
screening procedures. One screening procedure compares the maximum
concentration of the COC to an approved 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 level.

Step 4. Toxicological parameters are identified and referenced for COCs that are not
eliminated during the screening steps.

Step 5. Potential toxicity effects (specified as a Hazard Index [HI)) and excess cancer risks are
calculated for nonradiotogical 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 onty occurs when
a radiological COC occurs as contamination and exists as a natural background
radionuclide.

Step 6. These values are compared with guidelines established by the U.S. Environmental
Protection Agency (EPA) and DOE to determine if further evaluation, and potential site
clean-up, is required. Nonradiological COC risk values are also compared to
background risk so that an incremental risk may be calculated.

Step 7. Uncertainties in the previous steps are discussed.

Vi.2 Step 1. Site Data

The description and history for SWMU 14 is provided in Section |. Comparison of results to
DQOs is presented in Section [l. The determination of the nature, rate and extent of
contamination is described in Section lll.

Vi.3 Step 2. Pathway ldentification

SWMU 14 has been designated with a future land-use scenario of industrial (DOE and USAF

Marqh 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

AL/S-98/WP/SNL:RS4300-3.D0C 9 301462,1085.05 06/24/98 1:29 PM




RISK SCREENING ASSESSMENT FOR SWMU 14 06/24/98

exposure is considered to be soil ingestion for the nonradiological COCs and, for the
radiological COCs, direct gamma exposure. The inhalation pathway for both nonradiological
and radiological COCs is included because of the potential to inhale dust. Soil ingestion is
included for the radiological COCs as well. No contamination at depth was determined, and
therefore no water pathways to the groundwater are considered. Depth to groundwater at
SWMU 14 is approximately 155 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 ldentification
Nonradiological Constituents Radiological Constituents
Soil ingestion Soil ingestion
Inhalation (dust) Inhatation {(dust)
Plant uptake (residential only) Plant uptake (residential only)
Direct gamma
Vi4 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.

V4.1 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 seiected 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 COCs that 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 did not have a background value and were
detected above the analytical minimum detectable activity were carried through the risk
assessment at their maximum levels. The resultant radiological COCs remaining after this step
are referred to as background-adjusted radiological COCs.
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Vi4.1.2 Results

A Comparison of SWMU 14 maximum COC concentrations to the approved SNL/NM maximum
background values (Dinwiddie September 24, 1997) for human health risk assessment is
presented in Table 3. For the nonradiological COCs, one constituent has a maximum
measured value greater than its respective background screening level. Three nonradiological
COCs do not have a quantifiable background concentrations, so it is not known whether those
COCs exceeded background.

For the radiological COCs, only two constituents had maximum measured activities slightly
greater than their respective background (U-238 and Th-234). Th-234 is the short-lived
daughter of U-238.

V4.2 Subpart S Screening Procedure
Vig.2.1 Methodology

The maximum concentrations of nonradiological COCs not eliminated during the background
screening process were compared with action levels (IT July 1994) caiculated using methods
and equations promulgated in the proposed RCRA Subpart S (EPA 1990) and Risk
Assessment Guidance for Superfund (RAGS) (EPA 1989). Accordingly, all calculations were
based upon the assumption that receptor doses from both toxic and potentially carcinogenic
compounds result most significantly from ingestion of contaminated soil. Because the samples
were all taken from the surface, this assumption is considered valid. If there were ten or fewer
COCs and each had a maximum concentration less than 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
ten COCs, the Subpart S screening procedure was not performed.

Vi4.2.2 Results

Table 3 shows the COCs and the associated proposed Subpart S action level. The table
compares the maximum concentration values to one-tenth of the proposed Subpart S action
level. This methodology was guidance given to SNL/NM from the EPA Region & (EPA 1996a).
One COC exceeds one-tenth of the 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.

Radiological COCs do not have predetermined action ievels analogous to proposed Subpart S
levels, and therefore this step in the screening process is not performed for radiologicai COCs.
VIS Step 4. ldentification of Toxicologica! 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 Tabie € are from the integrated Risk Information System (IRIS) (EPA
1998) and Health Effects Assessment Summary Tables (HEAST) (EPA 1997a). Dose
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Table 6
Toxicological Parameter Values for SWMU 14 Nonradiological COCs
SFg SFinh
coc RiDg RfDjnn (mg/kg- | (mg/kg- | Cancer
Name {mg/kg-d) | Confidence" | (mg/kg-d) | Confidence’ day)’ day)’ Class"
Arsenic AE=4" M - - 1.5E+Q° 1.5E+1° A
Mercury 3E—4" - 8.6E—5° M - - D
Selenium S5E-3° H - - - - D
Silver 5E-3° L - - -- - 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):

A - human carcinogen

D - not classifiable as to human carcinogenicity

‘Toxicological parameter values from IRIS electronic database (EPA 1998)
“Toxicological parameter values from HEAST database (EPA 1997a)

-- Information not available.
= Constituents of concem.

CcoC
EPA
HEAST
IRIS

mg/kg-day
(mg/kg-day)”

RID,
RID,,
SF,
SF.,
SWMU

= U.8. Environmental Protection Agency.

= Health Effects Assessment Summary Tables.
= Integrated Risk Information System.
= Miliigram per kilogram day.

= Per milligram per kilogram day.

= Oral chronic reference dose.
= Inhalation chronic reference dose.
= Oral slope factor.
= Inhalation slope factor.
= Solid waste management unit.
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Table 7
Radiological Toxicological Parameter Values for SWMU 14 COCs Obtained from
RESRAD Risk Coefficients'

SFo Stinh SFev
COC Name _{(1/pCh {1/pChH (g/pCi-yr) Cancer Class’
U-238° 6.20E—-11 1.20E-08 6.80E—-08 A

*From Yu et al. {1993a).

*EPA weight-of-evidence classification system for carcinogenicity {EPA 1989): A - human carcinogen,
*J-238 used to account for Th-234 contribution, since Th-234 is shon-lived U-238 progeny.

CcocC = Constituents of concern.

EPA = UJ.8. Environmental Protection Agency.
SF, = Qral (ingestion) slope factor,

SF,, = Inhalation slope factor.

SF,, = External volume exposure siope factor.
1/pCi = One per picocurie.

a/pCi-yr = (3ram per picocurie-year.

conversion factors (DCF) used in determining the excess TEDE values for radiological COCs
for the individual pathways were the default values provided in the RESRAD computer code
(Yu et al. 1993a) as deveioped in the following documents:

e DCFs for ingestion and inhalation are taken from Federal Guidance Report No. 11,
Limiting Values of Radionucdiide 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/EN-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 caiculated using the methods discussed in
Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil
(Kocher 1983) and ANL/EAIS-8, Data Collsction Handbook to Support Modeling the
Impacts of Radioactive Material in Soil (Yu et al. 1993b).

V1.6 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 Hl 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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V1.6.1 Exposure Assessment

Appendix 1 shows the equations and parameter input values used in calculating intake values
and subsequent HI and excess cancer risk values for the individual exposure pathways. The
appendix shows parameters for both industrial and residential {and-use scenarios. The
equations for nonradiological COCs are based upon RAGS (EPA 1989). Parameters are based
upon information from RAGS (EPA 1989) and other EPA guidance documents and reflect the
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1889). For
radiological COCs, the coded equations provided in RESRAD computer code are used to
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further
discussion of this process is provided in the Manual for Implementing Residual Radicactive
Material Guidelines Using RESRAD, Version 5.0 (Yu et al. 1993a).

Aithough the designated land-use scenario is industrial for this site, risk and TEDE values for a
residential land-use scenario are also presented. These residentiai 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 that for the SWMU 14 nonradiological COCs, the HI value is 0.02, and the
excess cancer risk is 3 x 1076 for the designated industrial land-use scenario. The numbers
presented included exposure from soil ingestion and dust inhalation for the nonradiological
COCs. Table 9 shows that assuming the maximum background concentrations of the
SWMU 14 associated background constituents, the Hl is 0.01, and the excess cancer risk is
2 x 1076 for the designated industrial land-use scenario.

For the radioactive COCs, contribution from the direct gamma exposure pathway is included.
For the industrial land-use scenario, a TEDE was calculated for an industrial office worker who
spends a majority of his time indoors and for an industrial worker who eveniy splits his time
indoors and outdoors on the site. After analyzing these two scenarios, the most conservative
is the 50/50 time split. This resulted in an incremental TEDE of 0.017 millirem per year
(mrem/yr). In accordance with EPA guidance found in Office of Solid Waste and Emergency
Response Directive N0.9200.4-18 (EPA 1997b), an incremental TEDE of 15 mrem/yr is used
for the probable land-use scenario {industrial in this case); the calculated dose value for
SWMU 14 for the industrial land use is well betow this guideline. The estimated excess cancer
risk is 1.9 X 1077,

For the residential land-use scenario nonradiological COCs, the HI value increases to 0.7, and
the excess cancer risk is 7 x 10°5 (Table 8). The numbers presented included exposure from
soil ingestion, dust inhalation, and plant uptake. Although EPA (1991) generaliy recommends
that inhalation not be included in a residential land-use scenario, this pathway is included
because of the potential for soil in Albuquerque, New Mexico, to be eroded and, subsequently,
for dust to be present in predominantly residential areas. Because of the nature of the local
soil, other exposure pathways are not considered (see Appendix 1). Table 9 shows that for the
SWMU 14 associated background constituents, the HI is 0.3, and the excess cancer risk is

5x 1075,

AL/5-BR/WP/SNL:RS4300-3.00C 14 301462.185.05 08/24/88 129 PM




RISK SCREENING ASSESSMENT FOR SWMU 14 06/24/98
Table 8
Risk Assessment Values for SWMU 14 Nonradiological COCs
industrial Land-Use Residential Land-Use
Maximum Scenario” Scenario”
Concentration Hazard Cancer Hazard Cancer
COC Name {(ma/kg) index Risk Index Risk
Arsenic 6.08 0.02 3E—6 0.35 7E-5
Mercury 0.06" 0.00 - 0.10 -
Selenium 0.8° 0.00 - 0.28 -
Silver 0.06" 0.00 - 0.00 --
TOTAL 0.02 3E—6 0.7 7E-5
‘From EPA (1989).
*cOC not detected, concentration assumed {o be one-half of the detection limit.
cocC = Constituents of concemn.
EPA = U.S. Environmental Protection Agency.
SWMU = Solid waste management unit.
myg/kg = Milligram(s) per kilogram.

-- information not available.

Table 9
Risk Assessment Values for SWMU 14 Nonradiological Background Constituents
Industrial Land- Use Residential Land- Use
Background Scenario® Scenario®
Concentration® Hazard Cancer Risk Hazard Cancer
COC Name {mg/ka) Index Index Risk
Arsenic 4.4 0.01 2E—6 0.25 5E-5
Mercury <0.1 e - -- --
Selenium <1 -- - - -
Silver <l -- - - -
TOTAL 0.01 2E—6 0.3 5E-5
‘Dinwiddie (September 24, 1997), Southwest Test Area.
"From EPA (1989).
CcoC = Constituents of concern.
EPA = U.S. Environmental Protection Agency.
SWMU = Solid waste management unit.
mo/kg = Milligrarn(s) per kilogram

-- Information not availabile.

AL/5-38/WP/SNL:RS4300-3.00C

15

301462,185.05 06/24/98 1:29 PM




RISK SCREENING ASSESSMENT FOR SWMLU 14 06/24/98

For the radiological COCs, the incrementa! TEDE for the residential land-use scenario is

0.048 mrem/yr. The guideline being utilized is an excess TEDE of 75 mrem/yr (SNL/NM
February 1998) for a complete loss of institutional controls (residential land use in this case);
the calculated dose value for SWMU 14 for the residentia! land-use scenario is well below this
guideline. Consequently, SWMU 14 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 6.1 x 10°7. The excess cancer risk from
the nonradiological COCs and the radiological COCs is not additive, as noted in RAGS

(EPA 1989).

VIL7 Step 6. Comparison of Risk Values to Numerical Guidelines.

The human health risk assessment analysis evaluated the potential for adverse health effects
for both an industrial land-use scenario (the designated land-use scenario for this site) and a
residential land-use scenario.

For the industrial land-use scenario nonradiological COCs, the HI calculated is 0.02 (much less
than the numerical guideline of 1 suggested in RAGS [EPA 1989]). The excess cancer risk is
estimated at 3 x 1076, 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 105 for Class C carcinogens (NMED March 1998). The excess cancer risk for
SWMU 14 is driven by arsenic which is a Class A carcinogen. Thus, the total excess cancer
risk for this site is above the suggested acceptable risk value (106). This risk assessment also
determined risks considering background concentrations of the potential nonradiological COCs
for both the industrial and residential iand-use scenarios. For nonradiological COCs, assuming
the industrial fand-use scenario, the Hl is 0.01. The excess cancer risk is estimated at 2 x 1076,
Incremental risk is deterrnined from subtracting risk associated with background from potential
COC risk. These numbers are not rounded before the difference is determined and therefore
may appear o be inconsistent with numbers presented in tables and within the text. The
incremental Hl is 0.01, and the incremental cancer risk is 9 x 1077 for the industrial land-use
scenario. These incremental risk calculations indicate acceptable risk to human health from
nonradiological COCs considering an industrial land-use scenario.

For radiological COCs of the industrial land-use scenario, the incremental TEDE is
0.017 mrem/yr, which is significantly less than EPA’s numerical guideline of 15 mrem/yr. The
incremental estimated excess cancer risk is 1.9 x 1077,

For the residential land-use scenario nonradiological COCs, the calculated HI is 0.7, which is
below the numerical guidance. The excess cancer risk is estimated at 7 x 105, The excess
cancer risk is again driven by arsenic, which is a Class A carcinogen. Therefore, the total
excess cancer risk for this site is above the suggested acceptable risk value (10-6). The HI for
associated background for the residential land-use scenario is 0.3. The excess cancer risk is
estimated at 5 x 1075, The incremental Hl is 0.48, and the incremental cancer risk is 2 x 1075
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.
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The incremental TEDE for a residential land-use scenario from the radiological components is
0.048 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr suggested
in SNL/NM RESRAD Input Parameter Assumptions and Justification (SNL/NM February 1998).
The estimated excess cancer risk is 6.1 x 1077,

V1.8 Step 7 Uncertainty Discussion

The determination of the nature, rate and extent of contarnination at SWMU 14 was based upon
an initial conceptual model validated with confirmatory sampling at the site. The confirmatory
sampling was implemented in accordance with the Sampiing and Analysis Plan (SNL/NM July
1997), which was reviewed by the NMED Oversight Bureau. The DQOs contained in the
Sampling and Analysis Plan (SNL/NM July 1997) are appropriate for use in screening risk
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 was validated in accordance with SNL/NM procedures (SNL/NM July 1894). Therefore,
there is no uncertainty associated with the data quality used to perform the risk screening
assessment at SWMU 14.

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
near-surface soils and because of the location and physical characteristics of the site, there is
little uncertainty in the exposure pathways relevant to the analysis.

An RME approach was used to calculate the risk assessment values. This means that
parameter values used in the calculations are conservative and that calculated intakes are
probably overestimates. Maximum measured values of the concentrations of the COCs are
used to provide conservative resuits.

Table 6 shows the uncertainties (confidence) in nonradiological toxicological parameter values.
There is a mixture of estimated values and values from IRIS (EPA 1998) and HEAST (EPA
1997a) databases. Where values are not provided, information is not available from the
HEAST (EPA 1997a), IRIS (EPA 1998), or the EPA regions (EPA 1996b and 1997c). Because
of the conservative nature of the RME approach, the 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 heaith acceptabie
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 all of the steps in the risk assessment process is considered not
significant with respect to the conclusion reached. '
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VI.9 Summary

SWMU 14 has identified COCs consisting of some inorganic, volatile organic, and radiological
compounds. Because of the location of the site, the designated industrial land-use scenario,
and the nature of contamination, potential exposure pathways identified for this site included
soil ingestion and dust inhalation for chemical constituents and soil ingestion, dust inhalation,
and direct gamrna exposure for radiological constituents. 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 H|
(0.02) is significantly less than the accepted numerical guidance from the EPA. The total
excess cancer risk (3 x 1076) is above the acceptable risk value provided by the NMED for an
industrial land use (NMED March 1998). However, the incremental HI is 0.01, and the
incremental cancer risk is 9 x 1077 for the industrial iand-use scenario. Incremental risk
calculations indicate acceptable risk to human health for an industrial land-use scenario.

Incremental TEDE and corresponding estimated cancer risk from radiological COCs are much
less than EPA guidance values; the estimated TEDE is 0.017 mrem/yr for the industrial
land-use scenario. This value is much less than the numericat guidance of 15 mrem/yr in
EPA guidance (EPA 1997b). The corresponding incremental estimated cancer risk value is
1.9 x 1077 for the industrial land-use scenario. Furthermore, the incremental TEDE for the
residential land-use scenario that results from a compilete loss of institutional control is only
0.048 mrem/year. The guideline for this scenario is 75 mrem/yr (SNL/NM February 1998).
Therefore, SWMU 14 is eligible for unrestricted radiological release.

Uncertainties associated with the caiculations are considered small relative to the
conservativeness of risk assessment analysis. It is therefore concluded that this site does not
have potential to affect human health under an industrial land-use scenario.

Vil. Ecological Risk Screening Assessment

Vil Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPEC} in soils at SWMU 14. 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. Initial components of NMED's decision tree (a discussion of
DQOs, a data assessment, and evaluations of bioaccumulation and fate-and-transport
potential) are addressed in the scoping assessment (Section VII.2), with the exception of
DQOs, which are reviewed in Section |1 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,
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ecological relevance and professional judgment are also used as recommended by the EPA
{EPA 1996c) to ensure that predicted exposures of setected ecological receptors 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. tncluded 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 involve a summary of the scoping results
and a determination as to whether further examination of potential ecoiogical impacts is
necessary.

Vi.2.1 Data Assessment

As indicated in Section IV (Tables 3 and 4), the only constituents in soil within the 0- to-5-foot-
depth interval that exceeded background concentrations were:

s Arsenic
« U-238
s Th-234 and daughters.

In addition, mercury, seleniurn, and silver were reported as not detected.

Vvil.2.2 Bioaccumulation

Among the COPEC:s listed in Section VIi.2.1, the following were considered to have
bicaccumulation potential in aquatic environments (Section IV, Tables 3 and 4):

s Arsenic

s  Mercury
e  Selenium
« U-238.

It should be noted, however, that as specified by the NMED, the determination of
bioaccumulation potential is exclusively based upon log K_, values and maximum reported
bioconcentration factors (BCF) for aquatic species. Because only aquatic BCFs are used to
evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely
to be overpredicted.

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), wind dispersal may be of moderate
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significance as a transport mechanism for COPECs at the soil surface but will not be significant
tor COPECs below the surface. 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.

vil.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 Environmental Restoration (ER) site
and that COPECs also exist at the site. As a conseguence, 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 Vil.2.4, complete ecological pathways and COPECs are associated
with this ER site. 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.
Components within the screening assessment include:

* Problem Formulation—sets the stage for the evaluation of potential exposure and risk

« Exposure Estimation—provides a quantitative estimate of potential exposure

o Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of
COPECs to specific receptors

e 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 ahd ecological
significance

» Screening Assessment Scientific/Management Decision Point—presents the decision
to risk managers based on the results of the screening assessment

VIL.3.1 Problem Formulation
Problem formulation is the initial stage of the screening assessment that provides the
introduction to the risk evaluation process. Components that are addressed in this section

include a discussion of ecological pathways and the ecological setting, identification of
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs,
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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 14 is located west of Building 9920, approximately 1,500 feet east of Technical Area ill.
Although the actual burial site was not exactly iocated, it is believed to be within a 250- by
250-foot (1.4-acre) area that is considered to be the SWMU. This area is within the larger
SWMU 85 (the Building 8920 Firing Site), which underwent a VCM in 1995 to remove soils with
elevated radiation levels. The terrain is generally flat with a gentle slope to the west. The
original vegetation within this area was desert grassland; however, the site has been graded
and cleared of vegetation. Ruderal plant species have since become established in the
disturbed soils. This site was surveyed for sensitive species in 1994 {IT February 1995) with no
sensitive species being found and none expected to occur due to the lack of suitable habitat.
No surface water or wetland habitat occurs on or near this site.

Complete ecological pathways may exist at this site through the exposure of plants and wildiife
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 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 aiso considered insignificant pathways with respect to ingestion {Sample and
Suter 1994). Groundwater (at approximately 155 feet below ground surface) is not expected to
be affected by COCs at this site.

Vii.3.1.2 COPECs

The COPECs at this site include inorganics and radionuclides. This assessment is based upon
soil concentrations of the nonradioactive and radioactive COPECs as measured in surface and
near-surface soil samples. in order to provide conservatism in this ecological risk screening
assessment, the exposure models use only the maximum concentration of each COPEC
determined for the entire site. The inorganic analytes were screened against background
concentrations. Those that exceeded the approved SNL/NM background screening levels
(Dinwiddie September 24, 1997) for the area were considered to be COPECs (Section IV,
Tables 3 and 4). Nonradioiogical inorganics that are essential nutrients such as iron,
rEnagnesium, calcium, potassium, and sodium were not included in this risk assessment per the
PA (1989).

ViL3.1.3 Ecological Receptors

As described in detail in IT (June 1998), a nonspecific perennial plant was selected as the
receptor to represent piant 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
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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).

Vil.3.2 Exposure Estimation

Direct uptake of COPECs from the soil was considered the only significant route of exposure for
terrestrial plants. Exposure modeling for the wildlife receptors was limited to the food and soil
ingestion pathways. Inhalation and dermal contact were considered insignificant pathways with
respect o 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 (S50 percent of its diet as plants and 50 percent as soil invertebrates),
and as an insectivore (100 percent of its diet as soil invertebrates). The burrowing owl was
modeled as a strict predator on small mammals (100 percent of its diet as deer mice). Because
the exposure in the burrowing owl from a diet consisting of equal parts of herbivorous,
omnivorous, and insectivorous mice would be equivalent to the exposure consisting of only
omnivorous mice, the diet of the burrowing owl was modeled with intake of omnivorous mice
only. Both species were modeled with soil ingestion comprising 2 percent of the total dietary
intake. Tabie 10 presents the species- specific factors used in modeling exposures in the
wildlife receptors. Justification for use of the tactors presented in this table is described in the
ecological risk assessment methodoiogy 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 ali food items and soil ingested are from
the site being investigated. The maximum measured COPEC concentrations from surface and
near-surface soil sampites were used to conservatively estimate potential exposures and risks
to plants and wildlife at this site.

Table 11 presents the transtfer factors used in modeling the concentrations of nonradiological
COPECs through the food chain. Table 12 presents the maximum soil concentrations or one-
haif of the detection limit for these COPECs and derived tissue concentrations in the various
food-chain elements that are used to mode! dietary exposures for each of the wildlife receptors.

For the radiological dose rate caiculations, 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 modeled with soil ingestion
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both
internally and externally from U-238 and Th-234. Internal and external dose rates to the deer
mouse and burrowing owl are approximated using dose rate modeis 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
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Table 10
Exposure Factors for Ecological Receptors at SWMU 14
Food Intake
Trophlc Body Weight Rate Home Range
Receptor Species Class/Order Level {kg)’ !kglday)" Dietary Composition® {acres)
Deer Mouse Mammalia/ Herbivore 2 39E-2° 3.72E-3 Plants: 100% 2.76—-1°
{Peromyscus maniculatus) Rodentia (+ Soil at 2% of intake)
Deer Mouse Mammalia/ Omnivore 2 392" 3.72E~-3 Plants: 50% 2 7E—1"
(Peromyscus maniculatus) Rodentia Invertebrates: 50%
(+ Soil at 2% of intake)
Deer Mouse Mammalia/ Insectivore 2 39E-2° 3.72E-3 invertebrates: 100% 27E-1"
(Peromyscus maniculatus) Rodentia {+ Soil at 2% of intake)
Burrowing owl Aves/ Camnivore 1.55E—1"' 1.73E-2 Rodents: 100% 3.56+1°
{Speolyto 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).
kg/day
SwMu

= Kilogram(s) per day.
= Solid waste management unit.
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Table 11
Transfer Factors Used in Exposure Models for
Constituents of Potential Ecological Concern at SWMU 14

Constituent of
Potential Soll-to-Plant Soli-to-invertebrate Food-to-Muscie
Ecological Concern Transter Factor Transter Factor Transfer Factor
Inorganic
Arsenic 4.0E-2* 1.0E+0" 2.0E-3*
Mercury 1.0E+D° 1.0E+0° 2.5E-1"
Seleniurn 5.0E—1° 1.0E+0" 1.0E=1°
Silver 1.0E+0° 2.5E-1° 5.0E-3°

*From Baes et al. {1984).

"Default vaiue.

‘From NCRP (January 1989).

SWMU = Solid waste management unit.

Table 12
Media Concentrations® for Constituents of
Potential Ecological Concern at SWMU 14

Constltuent of
Potential
Ecological Soll Plant Deer Mouse

Concern (maximum) Follage"® Soil invertebrate" Tissues®
Inorganic
Arsenic 6.1E+0 2.4E-1 6.1E+0 2.1E-2
Mercury 6.0E-2" 6.0E—2 6.0E~2 4 8E-2
Selenium 8.0E—1" 4.0E-1 8.0E~1 1.9E—1
Silver 6.0E-2° 6.0E—2 1.5E-2 6.1E—4

*in milligrams per kilogram. All are based upon dry weight of the media.

*Product of the soil concentration and the corresponding transfer tactor.

‘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).

“Value is one-half of the detection limit.

SWMU = Solid waste management unit.
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gamma-emitting radionuclides. The external dose rate model is the same for both the deer
mouse and the burrowing owl. The internal total-body dose rate model assumes that a fraction
of the radionuclide concentration ingested by a receptor is absorbed by the body and
concentrated at the center of a spherical body shape. This provides for a conservative estimate
for absorbed dose. This concentrated radiation source at the center of the body of the receptor
is assumed to be a “point” source. Radiation emitted from this point source is absorbed by the
body tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to
transfer 100 percent of their energy to the receptor as they pass through tissues. Gamma
emitting radionuclides only transfer a fraction of their energy to the tissues because gamma
rays interact less with matter than do beta or alpha emitters. The external and internal dose
rate results are summed to calculate a total dose rate due to exposure to the radionuclides in
soil.

VIl.3.3 Ecological Effects Evaiuation

Benchmark toxicity values for plant and wildlife receptors are presented in Table 13. For plants,
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level
(LOAEL). For wildlife, toxicity benchmarks are based upon the no-observed-adverse-effect
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Insufficient
toxicity information was found to estimate the LOAELs or NOAELs for some COPECs for
terrestrial plant life and 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 International Atomic Energy Agency (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 14.

Vil.3.4 Risk Characterization

Maximum soil concentrations and estimated dietary exposures were compared to plant and
wildiife benchmark vaiues, respectively. The results of these comparisons are presented in
Table 14. HQs are used to quantify the comparison with the benchmarks for plants and witdlife
exposure.

Arsenic was the only COPEC that resulted in an HQ greater than unity. This was for the
omnivorous and insectivorous deer mouse. No COPECs resulted in an HQ greater than 1.0 for
the burrowing owl, although an HQ for this species could not be determined for silver. As
directed by the NMED, His were calculated for each receptor. The Hl is the sum of chemical-
specific HQs for all pathways for a given receptor. All receptors except the owi had His greater
than unity. In no case, however, did an HI exceed a value of 10.

Tabies 15 and 16 summarize the interna! and external dose rate model results for the two
radionuclides. The total radiation dose rate to the deer mouse was predicted to be

1.8E-3 rad/day. The total dose rate to the burrowing owl was predicted to be 1.7E-3 rad/day.
The external dose rate due to exposure to U-238 is the primary contributor to the total dose rate
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Table 13

Toxicity Benchmarks for Ecological Receptors at SWMU 14

Mammalian NOAELs Avian NOAELs
Test Deer
Constituent of Potential Plant Mammalian Species Mouse Avian Test Specles | Burrowing
Ecological Concem Benchmark™ | Test Species™ NOAEL* | NOAEL™ | Test Species" NOAEL*" Owl NOAEL"

Inorganic

Arsenic 10 Mouse 0.126 0.13 Mallard 5.14 5.14
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 17.8 348 --"

*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; iab rat, 0.350.
“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 0.023% 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.

*... designates insufficient toxicity data.
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Table 14
Hazard Quotients for Ecological Receptors at SWMU 14
Deer Mouse Deer Mouse Deer Mouse
Constliuent of Potential Piant Hazard Hazard Quotient Hazard Quotient Hazard Quotient Burrowing Owl
Ecological Concern Quotient* {Herblvorous) ~ {Omnivorous)’ (Insectivorous)’ Hazard Quotient

inorganic
Arsenic 8.1E—1 4.3E—1 3.8E+0 7.3E40 3.tE-3
Mercury (inorganic) 2.0E—1 6.8E—4 6.8E—4 6.8E—4 1.2E-2
Marcury {organic) 2.0E-1 1.5E—1 1.5E—1 1.5E=1 8.5E—1
Selenium 8.0E~1 1.7E-1 2.5E-1 3.3E—1 53E-2
Silver 3.0E-2 2.7E-4 1.7E—4 7.2E-5 -
Hazard Index* 1.6E+0 7.5E—1 4.2E+0 7.8E+0 9.2E—-1

*Bold text indicates HQ or Hi exceeds unity.

*.-- designates insufficient toxicity data available for risk estimation purposes.

“The HI is thae sum of individual hazard quotients 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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Table 15

Internail and External Dose Rates for
Deer Mice Exposed to Radionuclides at SWMU 14

06/24/98

Maximum
Gamma Activity internal Dose External Dose Total Dose
Radlonuclide (pClg) {rad/day) {rad/day) {rad/day)

U-238 1.3E+1 1.1E—4 1.7E=3 1.8E—3

Th-234+D" 1.1E+1 1.4E-8 2.0E-5 2.0E-5

Total 1.1E—4 1.7E-8 1.8E=3
‘The dose rate caiculation for Th-234 includes its radioactive daughter, protactinium-234m.
pCi/g = Picocurie(s) per gram.
SWMU = Solid waste management unit.,

Table 16
Internal and External Dose Rates for
Burrowing Owlis Exposed to Radionuclides at SWMU 14
Maximum
Gamma Activity intermal Dose External Dose Total Dose
Radlonuclide (pClig) {rad/day) (rad/day) {rad/day)

U-238 1.3E+1 4.1E-5 1.7E-3 1.7E-3

Th-234+D* 1.1E+1 9.3E-9 2.0E—-5 2.0E~-5

Total 4.1E-5 1.7E—38 1.7E-3
“The dose rate cailculation for Th-234 includes its radioactive daughter, protactinium-234m.
pCifg = Picocurie(s) per gram.
SWMU = Solid waste management unit.
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for both receptors. The dose rates for the deer mouse and the burrowing owl are considerably
less than the benchmark of 0.1 rad/day.

Vvil.3.5 Uncertainty Assessment

Many uncertainties are associated with the characterization of ecological risks at SWMU 14.
These uncertainties resuit 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 regardless of
seasonal use or home range size. Furthermore, complete bicavailability of all COPECs was
assumed for the entire site. Each of these uncertainties, which are consistent among each of
the ER-specific ecological risk assessments, is discussed in detail in the uncertainty of the
ecological risk assessment methodology document for the SNL/NM ER Program (IT June
1998).

Uncertainties associated with the estimating risk to ecological receptors following exposure to
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 that are
typically negligible. The dose rate models used for these calcuiations are based upon
conservative estimates of receptor shape, radiation absorption by body fissues, and intake
parameters. The goal is to provide a realistic but conservative estimate of a receptor's
exposure to radionuclides in soil, both internally and externally.

Uncertainty associated with the prediction of ecological risks at this site is introduced by using
the maximum measured soil concentrations and detection limits to evaluate risk. (One-half of
the detection limit value was used to estimate potential risk associated with exposure to
mercury, selenium, and silver.) Both situations result in a conservative exposure scenario and
may give a false impression of ecological risks associated with these COPECs. Actual
exposures are expected to be much lower than those predicted from these values.

In the estimation of ecological risk, background concentrations are included as a component of
maximum on-site concentrations. Table 17 illustrates risk estimates associated with exposure
of each of the receptors to background concentrations of the metal COPECs. With respect to
the plant, no single HQ was found to be greater than one. HQs greater than unity were
obtained for the omnivorous and insectivorous deer mouse exposed to arsenic. Approximately
70 percent of the on-site maximum arsenic soil concentration was associated with background.
Because of the uncertainties associated with exposure and toxicity, it is unfikely that arsenic,
with an exposure concentration largely attributabie to background, presents a significant
ecological risk.
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Table 17
Hazard Quotients for Ecological Receptors Exposed to Background Concentrations for SWMU 14

Deer Mouse Deer Mouse Deer Mouse

Constituent of Potential Plant Hazard Hazard Quotlent Hazard Quotient Hazard Quotient Burrowing Owl
Ecological Concern Quotlent® {Herblvorous) (Omnivorous)’ {insectivorous)’ Hazard Quotlent

inorganic
Arsenic 4.4E—1 3.1E-1 2.8E+0 5.2E+0 2.2E-3
Mercury (inorganic) 1.7E—1 5.7E—4 5.7E-4 5.7E—4 5.9E~-4
Mercury (organic) 1.7E-1 1.3E—1 1.3E—1 1.3E—1 1.1E-2
Selenium 5.0E—1 1.0E—1 1.5E—1 2.0E—1 3.3E-2
Silver 2.5E—1 2.3E-3 1.4E-3 6.0E—4 ol
Hazard Index 1.4E+0 5.4E—1 3.1E+0 5.5E+0 4.6E—2

‘Bold text indicates hazard quotient or hazard index exceeds unity.
*.-- designates insufficient toxicity data available for risk estimation purposes.
“The hazard index is the sum of individual hazard quotients using the value for organic mercury as a conservative estimate of the hazard index.
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As illustrated above, consideration of site-specific exposure conditions results in a more realistic
estimation of risk. Based upon the home range size of 35 acres for the burrowing owi and the
size of SWMU 14 (1.4 acres), an area use factor of approximately 0.04 could be applied to the
HQs for this species. This would result in HQ estimates considerabiy less than those presented
in Tabie 14 for the burrowing owl, also indicating little potential for adverse risks to the owl from
exposure to COPECs at SWMU 14,

Based upon this uncertainty analysis, ecological risks at SWMU 14 are expected to be very low.
HQs greater than unity were initially predicted; however, closer examination of the exposure
assumptions revealed an overestimation of risk primarily attributed to exposure concentration
and background risk.

VIL3.6 Risk Interpretation

Ecological risks associated with SWMU 14 were estimated through a screening assessment
that incorporates site-specific information when availabie. Overall, ecological risks to plants are
expected to be insignificant. With respect to the mouse, risk is expected to be very low.
Predicted risk from exposure to arsenic was attributed to background concentrations. No
ecological risk was predicted for the burrowing owl. No ecological risks were predicted from
exposure to radiation from U-238 and Th-234. Overall ecological risk associated with this site is
expected to be very low.

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 collected to more
thoroughly assess actual ecological risk at the site. With respect to this site, ecological risks
were predicted to be very 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 default set of
exposure scenarios and parameter values would be invoked for risk assessments unless site-
specific information suggested other parameter values. Because many SNL/NM 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) vaiue. Subject to comments and
recommendations by the USEPA Region VI and NMED, SNL proposes that these defauit
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 hydrogeology of the sites, the biological resources present and proposed land use
scenarios for the SNL/NM SWMUs. At this time, all SNL/NM SWMUSs 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 wiil 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 coutd
potentially be of significance at a specific waste site. These potentiai 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 vegetabies;

Ingestion of contaminated meat, eggs, and dairy products;
ingestion of contaminated surface water while swimming;

Dermal contact with chemicals in water;

Dermal contact with chemicals in soil;

Inhalation of airborne compounds (vapor phase or particulate), and;
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¢ External exposure to penetrating radiation (immersion in contaminated air, immersion
in contaminated water and exposure from ground surfaces with photon-emitting
radionuclides).

Based upon the tocation 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, shell fish, fruits, vegetables, meat, eggs, or dairy
products that originate on-site. Additionally, no potential for swimming in surface water is
present due to the high-desert environmental conditions. As documented in the RESRAD
computer code manuat (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 evaiuations 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 aiso 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 inciuded 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 reiative 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 possibie and may be part of the uncertainty analysis for a site where
dermal contact is potentially applicable.

Eguations 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 chemicais; external exposure to radiation may also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land use scenarios. The general equations for calculating potential intakes via
these routes are shown below. The equations are from the Risk Assessment Guidance for
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Table 1
Exposure Pathways Considered for Various Land Use Scenarios
Industrial Recreational Residentiai
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 inhalation of airborne
(vapor phase or particulate) compounds (vapor phase or compounds (vapor phase or
particulate) pariculate)
Dermal contact Dermal contact Dermai contact
External exposure to penetrating External exposure to ingestion of fruits and
radiation from ground surfaces penetrating radiation from vegetables
ground surfaces
External exposure to
penetrating radiation from
round surtaces

Superfund (RAGS): Volume 1 (EPA 1989a and 1991). These general equations aiso apply to
caliculating 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 Maximurn Exposure (RME) risk assessment caicutations 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 retating to these
parameters may be found in the RESRAD Manual (ANL 1993).

Generic Equation for Calculation of Risk Parameter Values

The equation used to calculate the risk parameter values (i.e., Hazard Quotient/index, excess
cancer risk, or radiation total effective dose equivalent [dose]) is similar for all exposure
pathways and is given by:

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological)
= C x (CR x EFD/BW/AT) x Toxicity Effect (1)

where
C = contaminant concentration (site specific);
CR = contact rate for the exposure pathway;
EFD= exposure frequency and duration;
BW = body weight of average exposure individual:
AT =time over which exposure is averaged.
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The total risk/dose (either cancer risk or hazard index) is the sum of the risks/doses for all of the
site-specific exposure pathways and contaminants.

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess
cancer risk resulting from the COCs present at the site. This estimate is evaluated for
determination of further action by comparison of the quantitative estimate with the potentially
acceptable risk range of 10+ to 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 heaith 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 values that are consistent with regulatory
guidance and consistent with the RME approach. Therefore, the values chosen will, in general,
provide a conservative estimate of the actual risk parameter. These parameter values are
suggested for use for the various exposure pathways based upon the assumption that a
particular site has no unusual characteristics that contradict the default assumptions. For sites
for which the assumptions are not valid, the parameter values will be modified and documented.

mmal

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 SWMUs, 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 suppiemented by information from other
government sources. The values are generally consistent with those proposed by Los Alamos
Nationat Laboratory, with a few minor variations. If these exposure routes and parameters are
acceptable, SNL will use them in risk assessments for all sites where the assumptions are
consistent with site-specific conditions. All deviations will be documented.
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Table 2
Default Parameter Values for Various Land Use Scenarios
Parameter Industrial Recreational Residential
General Exposure Parameters
Exposure frequency {d/y) "‘h ":b —
Exposure duration (y) 30t 30 30 i
Body weight (kg) 70 56 70 adult*
15 child
Averaging Time (days) \ .
for carcinogeni¢c compounds 25550" 25550 25550
(=70 y x 365 dly)
for noncarcinogenic compounds 10950 10850 10950
(=ED x 365 d/y)
Soll Ingestion Pathway
Ingestion rate 100 mg/d° 6.24 gly’ 114 mg-y/kg-d*
inhalation Pathway - .
inhalation rate (m’/yr) 5000** 146 5475
Volatilization factor (m’IEg) chemical specific | chemical specific | chemical specific
Particulate emission factor {m’/kg) 1.32E9f' 1.32€9' 1.32E9'
Water Ingestion Pathway _
Ingestion rate {(L/d) 2" 2> 2"
Food ingestion Pathway
Ingestion rate (ka/yr) NA NA 138°°
Fraction ingested NA NA 0.25"
Dermal Pathway
Surface area in water (m°) . 20 25
Surface area in soil {m‘) 0.53"" 0.53"* 0.53"
Permeability coefficient chemical specific | chemical specific | chemicai 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 recreationai land use, a value of 2 hriwk for 52 wk/y is used (EPA
1989b); for a residential land use, all contact rates are given per day for 350 d/y.

*RAGS, Vol. 1, Part B (EPA 1991).

*Exposure Factors Handbook (EPA 1988b)

‘EPA Region V| guidance.

°For radionuclides, RESRAD (ANL 1993) is used for human health risk calculations; default parameters
are consistent with RESRAD guidance.

° Dermal Exposure Assessment (EPA 1992).

'EPA 1996.
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