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2.0 SOLID WASTE MANAGEMENT UNIT 94C, BOMB BURNER AREA AND
DISCHARGE LINE, LURANCE CANYON BURN SITE

2.1 Summary

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a risk-based no further
action (NFA) decision for Environmental Restoration (ER) Solid Waste Management Unit
(SWMU) 94C, Bomb Burner Area and Discharge Line, Lurance Canyon Burn Site (LCBS),
Operable Unit (OU) 1333, on Kirtland Air Force Base (KAFB). SWMU 94C is an inactive
subunit in the central portion of the LCBS (Figure 2.1-1). Environmenta! concern for

SWMU 94C is based upon past testing activities at the Bomb Burner Unit. The Bomb Burner
Unit was removed in the spring of 1997 as part of SNL/NM’s Decommissioning and Demolition
(D&D) Program and was not listed as a separate SWMU 94 =ubunit. The discharge line from
this unit was not characterized during the Bomb Burner Unit D&D project. This NFA decision is
based upon environmental sampling documenting that the Voluntary Corrective Action (VCA)
conducted on the discharge line during 2000 removed all contamination and that 94C does not
pose a threat to human health or the environment.

This NFA addresses possible releases from the Bomb Burner Discharge Line. Review and
analysis of all relevant data for SWMU 94C indicate that concentrations of constituents of
concern (COCs) at this site are below applicable risk assessment action levels. Thus,

SWMU 94C is proposed for an NFA decision based upon confirmatory sampling data
demonstrating that COCs that may have been released from the SWMU into the environment
pose an acceptable level of risk under current and projected future land uses as set forth by
Criterion 5, which states, “The SWMU/AOC {area of concern] has been characterized or
remediated in accordance with current applicable state or federal regulations, and the available
data indicate that contaminants pose an acceptable level of risk under current and projected
future land use” (NMED March 1998).

2.2 Description and Operational History

Section 2.2 describes SWMU 94C and discusses its operational history.

2.2.1 Site Description

SWMU 94C is a subunit of SWMU 94, identified as the LCBS on the Resource Conservation
and Recovery Act (RCRA) Hazardous and Solid Waste Amendments (HSWA) permit.
SWMU 94C is an inactive subunit located on U.S. Air Ferce (USAF) land withdrawn from the
U.S. Forest Service (USFS) and permitted to the U.S. Department of Energy (DOE) (SNL/NM
July 1984). The site comprises approximately 0.2 acre at an elevation of approximately
6,343 feet above sea level (SNL/NM April 1995) (Figure 2.2.1-1). The site is located on the
canyon floor alluvium in the closed upper reaches of the Lurance Canyon drainage. This
drainage is surrounded by moderately steep canyon walls; the immediate topographic

relief around the site is over 500 feet. The canyon floor at the site is isolated by the canyon
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walls except for the western drainage into the Arroyo del Coyote. Coyote Springs Road follows
this drainage and is the main access road into Lurance Canyon.

SWMU 94C was an inactive corrugated metal discharge line. The line is approximately 300 feet
long, and conveyed water used to extinguish fires at the Bomb Burner Unit to an uniined
discharge pit (SWMU 94D) (Figure 2.2.1-2). The Bomb Burner was constructed in 1982 and
used until 1988 for a series of 23 burn tests involving the exposure of weapons (some
containing depleted uranium [DU]) and components to abnormal environments (Hooper May
1983, Stevenson December 1985, Mata December 1983). Several burn tests were also
conducted in the Bomb Burner Unit trench. The Bomb Burner was designed as an expendable
duplicate of more expensive test units. Swipe samples collected inside the Bomb Burner
indicated that the building material was contaminated with uranium, thorium, mercury, and
beryllium (SNL/NM September 1997¢).

The Bomb Burner Unit was demolished in 1997 and the results of this activity are summarized
in a separate report (SNL/NM September 1997c). None of the building debris was determined
to be hazardous material; however, some of it was disposed of as low level radioactive waste.
There was a burn pan in the bottom of the unit that contained sludge. Approximately 14 cubic
feet of sludge was containerized and disposed of as low-level radioactive waste. After the burn
pan was removed, the soil on the bottom of the Bomb Burner Unit was evaluated. The soil also
had elevated radiological activity, and approximately 9.6 cubic yards of soil was removed from
the area and containerized in 37 55-galion drums. After the soil was removed, three
confirmatory soil samples were coliected. The data from this sampling event was transmitted to
New Mexico Environment Department (NMED) in September 1999 as part of the Notice of
Deficiency response on the OU 1333 RCRA Facility Investigation (RFI) Work Plan (DOE
September 1999). The confirmatory samples indicated that areas of gross soil contamination
had been removed. Uranium-238 and uranium-235 activities were greater than background, but
not above risk-based action levels. The project Radiation Control Technician (RCT) informally
surveyed the upgradient end of the discharge line (SWMU 94C) and determined that it had
elevated radiological activity. The discharge line was left in place awaiting further
characterization. The initial conceptual model for SWMU 94C is an inactive drain line that may
have radiologic and/or organic contamination within and under the line.

The LCBS is currently used for testing fire survivability of transportation containers, weapons
components, simulated weapons, and satellite components (Martz November 1985, SNL/NM
May 1986). Only a few of the permanent engineered structures currently at the site are active
today. The location of SWMU 94 coincides with SWMU 65 (Lurance Canyon Explosives Test
Site), an inactive site that was used for high explosives (HE) tests and for liquid and solid
propellant burn tests.

Historical published information regarding the hydrogeology of Sol se Mete and Lurance
Canyons is summarized in the “RCRA Facility Investigation (RFI) Work Plan for OU 1333,
Canyons Test Area” (SNL/NM September 1995). The stratigraphy of OU 1333 consists of
Precambrian metamorphic and intrusive rocks that are overlain by Paleozoic clastic and
sedimentary carbonate rocks. Along the canyon bottoms, these rocks are overlain by alluvial
sediments. In general, the conceptual model provided by the RFI Work Plan is that
groundwater flows through a series of fractures of unknown extent and complexity. The
groundwater flow direction is assumed to be topographically controlied and flow is to the west

AL/3-01/WP/SNL:r4800-2.doc 2.7 301462.249.04 03/02/01 1:45 PM



This page intentionally left blank.

AL/3-01/WP/SNL:r4800-2.doc 2-8 301462.249.04 03/02/01 1:28 PM



Mapid =010261  01/31/01 SNL GIS ORG. 6135 D Helfrich dh010261.aml

1457000

452500

Former Location of ~
Bomb Burner Unit ~

000L8v1

N
\Discharge
\ Line

452500
Legend Figure 2.2.1-2
Site Map of SWMU 94C
Road
———— Building Structure Bomt_’ Burner A'_'ea .
10 Foot Contour and Discharge Line |
—— = === Surface Drainage 0 so 100 f
=== Other SWMU Boundary Scatoin Foet
"""" Discharge Line e —
Scale in Meters

SWMU 94C

Sandia National Laboratories, New Mexico
Environmental Geographic Information System







along the Lurance Canyon drainage. Figure 2.2.1-1 shows the locations of the wells and spring
discussed below.

The Burn Site Production Well (located approximately 600 feet east of SWMU 94C) was drilled
in February 1986 to a total depth of 350 feet below ground surface (bgs). This well provided a
nonpotable water source for fire suppression during burn tests. The driller's log describes
encountering 74 feet of clay, silt, and shale units overlying fractured schist and granite. The
water-bearing zone was encountered at a depth of 222 feet bgs. Following well completion, the
water level reportedly rose to 68 feet bgs, indicating confined conditions at this location.

The Burn Site Spring is an ephemeral spring or seep located approximately 2,500 feet east-
northeast of SWMU 94C. The seep discharges small quantities of water from fractures and/or
bedding planes within the carbonate rocks.

As part of the SWMU 12A and SWMU 12B investigations, a shallow piezometer (12AUPO1) was
installed in November 1996 in the SWMU 12A arroyo approximately 100 feet west-northwest of
SWMU 94C. This piezometer was installed in conformance with a document of understanding
between SNL/NM and the NMED/DOE Oversight Bureau (Dawson August 1996). The
piezometer monitored the alluvium/bedrock interface to determine if water was present during
any time during the year, and, if so, could be used to monitor the water quality. At 12AUPO1,
about 55 feet of alluvium (poorly sorted sand and gravel in matrix of silt and clay) overlies
Coyote Metasediments. The piezometer was completed to a depth of approximately 58 feet
bgs. Moist soil was encountered in the first 5 feet of alluvium. The remaining 53 feet to bedrock
were dry. No groundwater was encountered during drilling and no groundwater has ever been
present in the piezometer.

In 1996, groundwater samples collected from the Burn Site Production Well by the NMED
showed nitrate at concentrations above the U.S. Environmental Protection Agency (EPA)
maximum contaminant level (MCL) of 10 milligrams (mg)/liter (L). NMED and the ER Project
entered into discussions regarding the source of the elevated nitrate and a study was initiated
(SNL/NM July 1997, SNL/NM September 1997a). The Burn Site Production Well was
resampled in October 1997 by SNL/NM ER and a report of the results was provided to NMED
(SNL/NM December 1997). In 1997, a groundwater monitoring well (CYN-MW1D) and a
shallow underflow piezometer (CYN-MW2S) were installed west of the Burn Site in the arroyo
where the canyon narrows before opening up again. Thus, the wells were referred to as the
“Narrows” wells by the NMED and SNL/NM ER. The geology at CYN-MW1D/MW2S was found
to be significantly different than at the Burn Site Well, with about 25 feet of alluvial sediments
overlying unfractured to moderately fractured Manzanita Gneiss.

Groundwater was first encountered in CYN-MW1D at a depth of 372 feet bgs and rose to 320
feet bgs. No water was encountered while drilling through the alluvium, and no water has been
recorded in CYN-MW2S since its installation. Groundwater samples from CYN-MW1D showed
the presence of nitrate concentrations slightly above the MCL and also trace levels of fuel-
related volatile compounds. The highest concentrations were toluene at 77 micrograms (ug)/L
and total petroleum hydrocarbons (TPH) (as diesel) at 0.5 mg/L. Subsequent sampling shows
the volatile organic compound (VOC) and TPH values to be gradually decreasing with time.
Nitrate levels have remained about the same over time.

As a continuation of the groundwater study, two additional monitoring wells, CYN-MW3 and
CYN-MW4, were instalied in June 1999. CYN-MW3 was installed in the assumed downgradient
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direction from SWMU 94F, the suspected primary source of hydrocarbon groundwater
contamination. The monitoring well is located approximately 650 feet southwest of SWMU 94C
near the arroyo draining Lurance Canyon. At CYN-MWS3, about 35 feet of alluvial fill overlie
fractured phyllite interbedded with quartzite units (Coyote Metasediments). Groundwater at
CYN-MW3 was encountered at a depth of 124 feet bgs and rose to a static level of 104 feet bgs.
Extensive fracturing was evident in the bedrock units at this location. The alluvium appeared to
be dry, so a shallow piezometer was not installed. Groundwater samples from this well indicate
nitrate concentrations above the MCL but show very low to nondetectable concentrations of
petroleum hydrocarbons.

CYN-MW4 was installed as a background/upgradient monitoring well. The objective of this well
was to establish background concentrations of nitrate in groundwater (SNL/NM September
1997a). Itis located approximately 1,600 feet north-northeast of SWMU 94C. CYN-MW4 is
located within the same drainage in which SWMU 12A and SWMU 12B are located and is
surrounded by steep hillsides that are comprised of Paleozoic carbonates interbedded with
shale, siltstone, sandstone, and pebble conglomerate units. At the well, the aliuvium is 21 feet
thick. Paleozoic limestone is present beneath the alluvium to a depth of about 85 feet bgs.
Precambrian schist and quartzite units occur from 85 feet to the total depth of the borehole.
These units are fractured but do not exhibit the same degree of fracturing that is found at
CYN-MW3. CYN-MW4 was drilled to a depth of 318 feet bgs without evidence of saturated
conditions. However, following an overnight standdown, the water level was measured at

218 feet bgs. The well was completed to a total depth of 290 feet bgs. Samples from this well
show nitrate concentrations of less than 1 mg/L; trace levels of hydrocarbons have been
detected during three quarters in FY00. It is currently unknown whether these constituents are
a result of sampling contamination or are representative of the groundwater quality at this
location. No SNL/NM operations are present upgradient of this well and the area is
undeveloped.

The presence of nitrate and fuel-related compounds in groundwater (COCs at the Burn Site
SWMUs) suggests that there is a mechanism for transporting these contaminants to the
uppermost aquifer. Although the groundwater appears to be confined beneath the site, there
must be recharge occurring at the Burn Site through an extensive fracture network. How
contaminants are transported offsite, possibly even across fault zones, is not well understood.

For a detailed discussion regarding the local setting at SWMU 94G, refer to the RFl Work Plan
for OU 1333 (SNL/NM September 1995). This discussion includes details on the history of the
other subunits of SWMU 94.

222 Operational History

SWMU 94, identified as the LCBS in the HSWA Module, is located on USAF land withdrawn
from the USFS and permitted to the DOE (SNL/NM July 1994). In order to facilitate site
characterization, SWMU 94 has been subdivided into seven subunits where hazardous
constituents could have been released (Figure 2.2.2-1): SWMU 94A (Aboveground Tanks),
SWMU 94B (Debris/Soil Mound Area), SWMU 94C (Bomb Burner Area and Discharge Line),
SWMU 94D (Bomb Burner Discharge Pit), SWMU 94E (Small Surface Impoundment),
SWMU 94F (Light Airtransport Accident Resistant Container [LAARC] Discharge Pit), and
SWMU 94G (Scrap Yard). All of these subunits are inactive except for SWMU 94G (Scrap
Yard) and SWMU 94A, which contains both active and inactive tanks. This NFA addresses
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historical releases from the Bomb Burner Discharge Line. Table 2.2.2-1 contains the rationale
for subunit designation or omission. Each SWMU 94 subunit is addressed in a separate NFA
proposal. The NFA proposal for SWMU 94A was submitted in September 1998 (SNL/NM
September 1998), that for SWMU 94D was submitted in June 1999 (SNL/NM June 1999), and
that for SWMU 94E was submitted in September 1999 (SNL/NM September 1999). SWMUs
94C and 94G are addressed in this NFA submittal.

Historical aerial photographs indicate that the transition of testing activities from predominantly
open-detonation explosives testing and jet fuel composition 4 (JP-4) fuel fires in excavated pits
(SWMU 65) to open burning of test units with JP-4 fuel fires in portable pans (SWMU 94)
occurred between 1971 and 1982 (SNL/NM August 1994). Based upon test reports and
interviews, open burning with JP-4 fuel fires in portable burn pans began around 1975. By
1980, the first permanent engineered burn unit (the LAARC) was constructed on the former
location of the Primary Detonation Area (SWMU 65B) and was in operation (Annex 2-A). The
scrap yard (SWMU 94G) was established in the northwestern portion of the site within the
former location of the Far-Field Dispersion Area (SWMU 65E) (Larson and Palmieri October
1994). The scrap yard has historically been used to store spare materials used in explosives
and burn tests and is still in use today for storing nonliquid materials and used equipment.

By 1983, most of SWMU 94 had been constructed, with a total of six permanent engineered
burn units (the Large Open Burn Pool, the Small Open Burn Pool, the LAARC Unit, the Bomb
Burner Unit, the Small Wind-Shielded [SWISH] Unit, and the Conical Container [CON-CON]
Unit) placed on the graded area that was formerly the location of the Primary Detonation Area
(SWMU 65B) and the Near-Field Dispersion Area (SWMU 65D) (SNL/NM August 1994)
(Figure 2.2.2-1). One burn unit, the SWISH Unit, was constructed to provide testing facilities
that would eliminate wind effects and provide accurate temperature control and instrumentation
for test monitoring (Palmieri April 1995a). A small surface impoundment (SWMU 94E) is also
visible southeast of Bunker 9830. Engineered soil berms had been constructed by 1983 in the
southeastern portion of the site for flood protection from the main arroyo in Lurance Canyon.

By 1992, the site contained all the current permanent engineered burn units (Figure 2.2.2-2).
The CON-CON Unit, identified in the 1983 historical aerial photograph, was dismantled prior to
1989, and by 1992 a new burn unit, the Smoke Emissions Reduction Facility (SMERF) Unit, had
been constructed in the same location (SNL/NM August 1994). Prior to 1992, a debris/soil
mound area (SWMU 94B) had been created in the southern portion of SWMU 94, directly north
of the main arroyo in the Lurance Canyon (Figure 2.2.2-2). This debris/soil mound could have
been associated with ongoing grading activities at the site. Northeast of the debris/soil mound
area (SWMU 94B) is a second soil mound created during remediation of a wastewater spill from
the SMERF on March 20, 1992.

Burn testing at the LCBS has always been conducted with JP-4 fuel pool fires in open portable
pans or contained within the permanent engineered structures (Jercinovic et al. November
1994). Pool fires provide the closest simulation of accidents involving flammable liquids. For
the tests, the pans are filled with approximately 1 to 2 feet of water, and an average 8-inch layer
of JP-4 fuel is placed on the water. A test unit, such as a transportation container, is placed on
a stand above the fuel. The fuel is ignited, and the fire typically burns until the JP-4 fuel is
consumed. The length of the test is controlled by the volume (thickness) of the JP-4 fuel layer.
After a burn test is completed, test units are retrieved and salvageable materials are collected
and stored in the scrap yard located in the northwestern portion of the site (Figure 2.2.2-2). Any
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Table 2.2.2-1

Correlation of Burn Testing Structures and Associated Features to

SWMU 94 Subunits

Designated
Subunit for Site Type/Nature of Operational Rationale for
Burn Unit/Structure | Characterization Release Characterization
Portable Pans None Detonations Nature of operational release
(HE, gun propellant, covered in sampling plans for
radionuclides) SWMUs 65B and 65D
SWMU 94E Wastewater No operational historical
releases in most tests; some
documented releases to
Small Surface Impoundment
Small Surface SWMU 94E Wastewater Documented releases and
impoundment (JP-4 fuel and water mixture) | burn test in the Small Surface
impoundment
LOBP (30 x 60 feet) | None Wastewater Only operational historical
(JP-4 fuel and water mixture) | releases to SWMU 13, no
documented historical
releases from accidental
spills
SOBP (20 x 20 feet) | None Wastewater No operational historical
(JP-4 fuel and water mixture) |releases and no documented
historical releases from
accidental spills
LAARC Unit None Wastewater No documented historical
(JP-4 fuel and water mixture) | releases within LAARC Unit
from accidental spills
LAARC Discharge |SWMU 94F Wastewater Operational historical
Pit (JP-4 fuel and water mixture) | releases to discharge pit
Bomb Burner Unit SWMU 94C Detonations Documented operational
and Trench (HE, radionuclides, metals) historical releases inside and
and wastewater (JP-4 fuel near the Bomb Burner Unit,
and water mixture) removed in D&D activities in
1997
Detonations Documented detonations in
(HE, radionuclides, metals) Bomb Burner Unit trench
Bomb Burner SWMU 94E Wastewater Documented operational
Discharger Pit (JP-4 fuel and water mixture) | historical releases to
discharge pit
SWISH Unit None None (wastewater No operational historical
recirculated, i.e., never releases and no documented
disposed of) historical releases from
accidental spills
SMERF None None (wastewater No operational historical

recirculated)

releases

Refer to footnotes at end of table.
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Table 2.2.2-1 (Concluded)

Correlation of Burn Testing Structures and Associated Features to

SWMU 94 Subunits

Designated
Subunit for Site Type/Nature of Operational Rationale for
Burn Unit/Structure | Characterization Release Characterization
Bunker 9830 None None No operational historical
releases outside structure;
historical releases within
structure covered in future
D&D activities
Aboveground Tanks | SWMU 94A Accidental spills of JP-4 fuel | Documented historical
on soil releases from accidental
spills
Debris/Soil Mounds | SWMU 94B Metals or radionuclides Mounds have no documented
history and contain
radiological anomalies
Scrap Yard SWMU 94G Accidental spilis of hydraulic | Documented release of
oils on saoil hydraulic oil
D&D = Decommissioning and demolition.

HE = High explosive(s).

JP-4 = Jet fuel composition 4.

LAARC = Light Airtransport Accident Resistant Container.
LOBP = Large Open Burn Pool.

SMERF = Smoke Emission Reduction Facility.

SOBP = Small Open Burn Pool.

SWISH = Small Wind-Shielded.

SWMU = Solid Waste Management Unit.
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test object residue (e.g., metal slag) is recovered with the test unit and is removed from the site
by the testing group. It is possible that small residue particulates were left in the water following
the burn test (Larson and Paimieri October 1994). While no testing is currently conducted on
components containing radioactive materials, SWMU 94 is classified as a Radioactive Material
Management Area (RMMA) because of the presence of residual DU in the soil from earlier burn
tests (Gaither December 1993) and from former explosives testing activities associated with
SWMU 65 (Gaither January 1994). Annex 2-A presents tabulated data from SWMU 94 testing
activities documented in test logs since 1979.

2.3 Land Use

This section discusses the current and future land uses of SWMU 94C.

2.3.1 Current Land Use

SWMU 94C is located on withdrawn lands within the boundaries of KAFB (refer to
Figure 2.3.1-1) within the active LCBS.

23.2 Future/Proposed Land Use

The projected land use for SWMU 94C is recreational (DOE et al. October 1995).

2.4 Investigatory Activities

SWMU 94C has been investigated in a series of four investigations, summarized in the following
subsections.

2.4.1 Summary

SWMU 94C was originally investigated (as part of SWMU 94) under the DOE Comprehensive
Environmental Assessment and Response Program (CEARP) in the mid-1980s (investigation
#1) in conformance with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA). In 1993, preliminary investigations included background information
reviews, interviews, field surveys, and scoping sampling (Investigation #2). In 1999, an RFIl was
conducted to determine if COCs exist at the site (Investigation #3). In 2000, a VCA was
conducted to remediate confirmed contamination, followed by confirmatory sampling to verify
the completion of the VCA (Investigation #4).
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242 Investigation #1—CEARP

24.2.1 Nonsampling Data Collection

SWMU 94 was evaluated during investigations conducted under the CEARP (DOE September
1987, SNL/NM May 1986) and the RCRA Facility Assessment (RFA) (EPA April 1987). The
CEARP Phase | report noted that SWMU 94 was constructed in the late 1970s and is currently
used for studying the effects of fire on a variety of test units (e.g., weapons components and
transportation containers). JP-4 is the standard fuel burned, but some other materials used
inciude propellants and nitromethane. Current testing activities may release metallic
particulates and other materials to the environment.

The RFA report (EPA April 1987) only noted that scrap metal, old equipment, empty drums, and
empty tanks used in impact experiments are contained in a 3- to 5-acre area (SWMU 94G;
Scrap Yard). The storage of liquids was not noted during the visual site inspection.
Conclusions from the report noted that the potential for releases to air, soil, surface water, and
groundwater is low due to the types of materials stored.

2422 Sampling Data Collection

No sampling activities were conducted at SWMU 94C as part of the CEARP or RFA.

2423 Data Gaps

Insufficient information was available to calculate Hazard Ranking System (HRS) and Modified
HRS migration mode scores.

2.4.24 Results and Conclusions

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

243 Investigation #2—SNL/NM ER Preliminary Investigations

2.4.3.1 SNL/NM ER Nonsampling Data Collection

This section describes the nonsampling data collected at SWMU 94C.

24.3.1.1 Background Review

A background review was conducted to collect available and relevant information regarding
SWMU 94C. Background information sources included interviews with SNL/NM staff and
contractors familiar with the site’s operational history and reviews of existing historical site
records and reports. The study was documented completely and has provided traceable
references that sustain the integrity of the NFA proposal. Table 2.4.3-1 lists the information
sources used to assist in evaluating SWMU 94C.
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Table 2.4.3-1

Summary of Background Information Review for SWMU 94C

information Source

Reference

Technical test reports and project
log books

Hil! [Date unk.)

Kervin April 1981

Moore September 1981

Moore June 1982

Gill November 1982

Moore and Luna February 1983
Luna March 1983

Hooper May 1983

Luna and Moore June 1983
Mata December 1983
Cocke May 1984
Stevenson December 1985
SNL/NM November 1994a

Engineering drawings “Burn Site”
{Drawing Number T95597)

SNL/NM 1983

Site inspections (field notes, aerial
photograph review, site
photographs, radiological,
UXO/HE, biological, and cultural
resource surveys)

Gaither [Date unk.}
Luna October 1985
Gaither October 1992
Oldewage May 1993
Karas June 1983

Oldewage December 1993a
Oldewage December 1993b
Oldewage February 1994
SNL/NM August 1994
Young September 1994

Employee interviews, 24 interviews
with 11 facility personnel (current
and retired)

Martz September 1985

Martz November 1985

Brouillard June 1994

Larson and Paimieri August 1994
Palmieri September 1994a
Paimieri September 1994b
Palmieri and Larson October 1994
Jercinovic et al. November 1994
Palmieri November 1994a
Palmieri November 1994b

Hickox and Abitz December 1994
Palmieri December 1994a
Palmieri December 1994b
Palmieri December 1994¢
Palmieri January 1995

Paimieri March 1995

Jercinovic April 1995

Palmieri April 1995a

Palmieri April 1995b

Palmieri August 1995

HE = High explosive(s).

SNL/NM = Sandia National Laboratories/New Mexico.
SWMU = Solid Waste Management Unit.

UXo = Unexploded ordnance.

24.31.2

Unexploded Ordnance/High Explosives Survey

In October 1993, KAFB Explosive Ordnance Disposal personnel conducted a visual survey for
the presence of unexploded ordnance/HE on the ground surface at SWMU 94 in conjunction
with SWMUs 65, 12, and 13. The survey identified one trip flare as live ordnance and one slap
flare and one rifle-propelled illuminator round as ordnance debris. The survey report also
documented that metal fragments were found in the hills surrounding these sites (Young
September 1994).

24.3.1.3 Radiological Survey(s)

SWMU 94 is classified as an RMMA because it is colocated with the SWMU 65 RMMA
(SNL/NM November 1994b), the presence of residual DU in the soil from earlier burn tests
(Gaither December 1993), and from former explosives testing activities associated with

SWMU 65 (Gaither January 1994). On April 30 and May 4, 1993, SNL/NM Radiation Protection
Office personnel conducted contamination surveys of several sections of road in the Coyote
Canyon area. Adhesive swipes on the underside of the vehicle collected samples of dust from
the air behind the vehicle as it was moving. Analysis yielded no contamination, nor was
airborne radioactivity detected in the dust kicked up by the vehicle (Oldewage May 1993).
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During November and December 1993 and January 1994, RUST Geotech Inc. conducted a
surface gamma radiation survey of SWMU 94 in conjunction with SWMUs 65, 12, and 13
(RUST Geotech inc. December 1994). The gamma scan survey was performed at 6-foot
centers (100-percent coverage) over the surface of the graded portion of the site (SWMU 65D),
which included the area of SWMU 94C. Three point source gamma radiation anomalies were
detected within the boundaries of SWMU 94C (SNL/NM September 1997b). Based upon this
survey, voluntary corrective action activities were conducted during May, June, and October
1996. A total of 69 point sources and 12 area sources were removed from the surrounding area
during the VCA. After completion of the VCA, 21 verification samples were collected throughout
the graded portion of the Burn Site. However, none were collected in the area of SWMU 94C.
Subsequent risk assessments using the maximum values from the verification samples
indicated the area did not pose a significant risk to human health or the environment.

2.4.3.14 Cultural Resources Survey

A cultural resources survey of SWMU 94 was conducted as part of the assessment of the
LCBS. Seven cultural resources sites were identified within the boundary of SWMU 65 at the
LCBS (Hoagland and Dello-Russo February 1995). However, none of the cultural resource
sites are within 100 feet of the SWMU 94C boundaries, and SWMU 94C sampling activities
have not affected the cultural resources.

24.3.1.5 Sensitive-Species Survey

A sensitive-species survey was conducted as part of a biological assessment of the LCBS
(Biggs May 1991). No sensitive species were found during this survey (IT February 1995). The
site is active and no undisturbed habitat remains in the graded portion of the LCBS.

2432 Sampling Data Collection

In July 1995, SWMU 94C was investigated as part of a sitewide scoping sampling program.
This effort obtained preliminary analytical data to support the ER Project site ranking and
prioritization. Two sampling locations were selected within the boundaries of SWMU 94C.
Surface (0 to 6 inches) and shallow subsurface (6 to 12 inches) samples were collected at the
two locations. The SNL/NM ER Chemistry Laboratory analyzed the four environmental samples
for RCRA metals (plus beryllium) using modified EPA Method 6010 (EPA November 1986), and
for HE using high-performance liquid chromatography. In addition, the Radiation Protection
Sample Diagnostics (RPSD) Laboratory analyzed the samples for gamma-emitting
radionuclides using gamma spectroscopy.

2.4.3.3 Results

Of the RCRA-regulated metals (plus beryllium), only barium and lead were detected in the soil
samples. None of the four barium concentrations were above the background concentration
limit of 246 mg/kilogram (kg). Lead was detected in all four of the samples at estimated
concentrations, and two of the four detections (19 mg/kg and 20 mg/kg) slightly exceeded the
background concentration limit of 18.9 mg/kg. Arsenic, cadmium, mercury, selenium, and silver
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were not detected (the method detection limits [MDLs] ranged from 0.2 to 50 mg/kg for mercury
and for arsenic and selenium, respectively). One HE compound, HMX, was detected in the two
shallow subsurface samples at concentrations of 2 mg/kg and 5 mg/kg. The HE MDLs ranged
from 0.150 to 0.750 mg/kg.

Uranium-235 was not detected in any sample above the minimum detectable activity (MDA).
However, the MDA for all uranium-235 analyses exceeded the background activity limit of
0.16 picocuries (pCi)/gram (g). Uranium-238 was also not detected above its MDA; however
the MDA slightly exceeded the background activity limit of 2.31 pCi/g. Thorium-232 was
detected in all four samples but all activities were below the background activity limit of

1.03 pCi/g. Cesium-137 was not detected in any of the samples.

2.4.3.4 Data Gaps

Information gathered from process knowledge, reviewing historical site files, and personal
interviews aided in identifying the most likely COCs at SWMU 94C and in selecting the types of
analyses to be performed on soil samples. However, the preliminary scoping sampling data are
not adequate to support a risk screening assessment.

24.4 Investigation #3—RFI Sampling

2.4.4.1 Nonsampling Data Collection

There were no nonsampling data collection activities associated with Investigation #3 of
SWMU 94C.

24.4.2 Sample Data Collection

During the D&D of the Bomb Burner Unit in 1997, it was determined that the north end of the
discharge line had radiological contamination (SNL/NM September 1997c). Confirmatory
sampling was conducted after the D&D of the Bomb Burner Unit; the resulting data were
transmitted under separate cover to NMED (DOE September 1999) and are not discussed in
this NFA. SNL/NM conducted an RFI at SWMU 94C beginning in August 1999. The RF! at
SWMU 94C was developed as a phased approach to determine the extent of contamination in
the discharge line, the extent of any potential soil contamination adjacent to the discharge line,
and the appropriate scope of the VCA to remediate the site. All sampling activities were
performed in accordance with the rationale and procedures described in the RFI Work Plan for
OU 1333 (SNL/NM September 1995), the response to the Request for Supplemental
Information (RSI) on the OU 1333 Work Plan (SNL/NM October 1997), and the Field
Implementation Plan (FIP) (SNL/NM August 1999). Based upon the RSI, VOCs, semivolatile
organic compounds (SVOCs), gross alpha, gross beta, and gamma spectroscopy were

added to the analyte list. In addition, the RSI requested the removal of the discharge line

and the collection of samples beneath it. SNL/NM chain-of-custody and sample documentation
procedures were followed for all samples that were collected (SNL/NM June 1995).

Figure 2.4.4-1 shows the RFI sample locations associated with SWMU 94C.
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Beginning in late August 1999, the entire discharge line was exposed by using an excavator to
remove approximately 3 feet of overburden. Exposing the line allowed evaluation of the
integrity of the line and provided access to the line so that the interior could be surveyed to
determine if it was radiologically contaminated. At the time of excavation, the northern 40 feet
of the line contained water. At 40 feet there was a cut-off valve which sealed the line from this
point south. The water was pumped out, containerized, and sampled for VOCs, TPH, metals,
HE, and radiological constituents. The results of the analyses indicated that the water had no
hazardous or radiological characteristics and approval was received to discharge the water to
the sanitary sewer system. Details of this activity are presented in SNL/NM ER Waste
Management Memorandum 99-083 (SNL/NM November 1999).

Once exposed, the interior of the line was evaluated for radiological contamination by using a
hammer and punch to create holes in the top of the line and surveying the interior with a
pancake probe. Based upon this evaluation, it was determined that the interior of the line had
fixed radiological contamination on the bottom along its entire length and required removal and
disposal as low level radioactive waste. The line was in good condition and there was no
evidence of leakage at the joints.

During the removal of the line, a seam of DU was discovered on the west bank of the
excavation. The seam was approximately 2 feet below the surface, 2 inches in thickness, and
approximately 34 feet in length. It was hypothesized that the area represented a historic above-
ground burn test site that had been subsequently buried during earth moving activities.

in September 1999, subsurface (0 to 1.0 foot below the base of the trench, approximately 3 feet
below the surrounding land surface) soil samples were collected at SWMU 94C from nine
locations along the base of the trench created from the removal of the discharge line. The
trench was approximately 3 feet below the surrounding ground surface and was approximately
4 feet wide. The samples were collected at former joint locations and both ends of the line
(Figure 2.4.4-1). Quality assurance (QA)/quality control (QC) samples collected included one
duplicate sample and one equipment blank (EB).

All soil samples collected in September 1999 were analyzed off site for VOCs, SVOCs,

metals, HE, gross alpha and gross beta activity, and gamma spectroscopy. General
Engineering Laboratories of Charleston, South Carolina, analyzed the samples for VOCs

using EPA Method 8260, SVOCs using EPA Method 8270, RCRA metals plus beryllium

using EPA Method 6010/7000, HE using EPA Method 8330, gross alpha and gross beta using
EPA Method 900.0, and gamma spectroscopy using EPA Method 901.1 (EPA November 1986).
In addition, SNL/NM Department 7132 RPSD Laboratory also used gamma spectroscopy to
analyze the samples for radionuclides prior to shipment to General Engineering Laboratory.

24.4.2.1 Data Gaps

Analytical data from RFI sampling were sufficient to determine the nature and extent of possible
contamination beneath the discharge line. However, the unexpected discovery of the DU seam
on the west bank of the trench was beyond the scope of the RFI. Therefore, the extent of
contamination due to the DU seam was not determined during the RFI at SWMU 94C and a
VCA was planned.
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24422 Results and Conclusions

In September 1999, soil samples were collected from nine locations along the base of the
trench created by removing the discharge line at SWMU 94C. The samples were collected in
conformance with the RFl Work Plan (SNL/NM September 1995) as reviewed by NMED, the
SNL/NM response to the RSI on the OU 1333 Work Plan (SNL/NM October 1997), and the FIP
(SNL/NM August 1999).

Tables 2.4.4-1 through 2.4.4-6 summarize the RF| soil sampling analyses. Tables 2.4.4-1,
2.4.4-5, and 2.4.4-6 summarize the metals and radionuclide (i.e., gamma spectroscopy, gross
alpha, and gross beta) analytical results for all of the RFI soil samples collected at SWMU 94C.
Annex 2-B contains the MDAs for the gamma spectroscopy analyses used during the RFI.
Tables 2.4.4-2, 2.4.4-3, and 2.4.4-4 summarize the analytical MDLs for the target analyte list for
VOCs, SVOCs, and HE compounds, respectively.

Sample numbers are coded to identify specific information regarding the samples. For example,
for CY94C-GR-001-S, CY94C designates a sample collected from SWMU 94C in the Canyons
Test Area of SNL/NM. GR indicates that a grab sample was collected from Location 001, and S
designates a subsurface soil sample, in this case from the base of the trench, which is
approximately 3 feet bgs. The remainder of this section describes the results of RFI sampling at
SWMU 94C.

Metals

Table 2.4.4-1 summarizes the metals analysis results for the nine RFI soil samples and one
duplicate sample collected from SWMU 94C.

No metals were detected above the background concentration limits in the soil samples
collected at SWMU 94C during the RFI.

VOCs

Because there are no background concentrations for VOCs in soil, any detectable VOCs in the
samples collected at SWMU 94C may be considered an indication of contamination. However,
no VOCs were detected in any of the soil samples collected at SWMU 94C during the RFI.

Table 2.4.4-2 summarizes the MDLs used for analyzing VOCs by the off-site laboratory.

SVOCs

Because there are no background concentrations for SVOCs in soil, any detectable SVOCs in
the samples collected at SWMU 94C may be considered an indication of contamination.
However, no SVOCs were detected in any of the soil samples collected at SWMU 94C during
the RFI.

Table 2.4.4-3 summarizes the MDLs used for analyzing SVOCs by the off-site laboratory.
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Table 2.4.4-1
Summary of SWMU 94C RFI Soil Sampling Metals Analytical Resuits

September 1999
(Off-Site Laboratory)

Sample Attributes Metals (EPA Method 6010/7000)a {(mg/kg)
Record
b Sample
Number ER Sample ID Depth (ft) Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Selenium Silver
602819 | CY94C-GR-001-S 0.0-1.0 34 205 0.673 ND (0.0369) 11.3 7.23 ND (0.00219) ND (0.262) 0.281.J (0.485)
602819 | CY94C-GR-002-S 0.0-1.0 3.54 156 0.564 ND (0.0349) 10.4 7.48 ND (0.00201) ND (0.248) 0.302 J (0.459)
602819 CY94C-GR-003-S 0.0-1.0 1.96J 112 0.208 J (0.467) ND (0.0355) 3.52 3 ND (0.00217) ND (0.252) 0.238 J (0.467)
602819 | CY94C-GR-004-S 0.0-1.0 2.56 112 0.281J (0.459) | ND (0.0349) 3.1 33 ND (0.00205) ND (0.248) | 0.196 J (0.459)
602819 | CY94C-GR-005-S 0.0-1.0 162J 107 0.182J (0.463) | ND (0.0352) 3.02 2.85 ND (0.00212) ND (0.25) 0.164 J (0.463)
602819 CY94C-GR-006-S 00-10 4.15 114 0.53 ND (0.0352) 5.26 7.21 0.0151 J (0.0327) ND {0.25) 0.2 J (0.463)
602819 | CY94C-GR-007-S 0.0-10 1.48J 122 0.24 J (0.481) ND (0.0365) 3.68 3.72 ND {0.00224) ND (0.26) 0.252 J (0.481)
602819 | CY94C-GR-008-S 0.0-1.0 2.55 95.2 0.295 J (0.495) ND (0.0376) 5.53 5.07 0.0217 J (0.0291) ND (0.267) 0.223 J (0.495)
602819 | CY94C-GR-009-DU 0.0-1.0 3.69 104 0.392 J (0.481) ND (0.0365) 10.6 6.38 0.00986 J (0.0331) ND (0.26) 0.213J (0.481)
602819 CY94C-GR-009-S 0.0-1.0 3.03 104 0.382J (0.476) ND (0.0362) 8.71 7.64 0.0303 ND (0.257) 0.213 J (0.476)
Background Soil Concentrations—Canyons
Areac 9.8 246 0.75 0.64 18.8 189 0.055 3.0 <06
Quality Assurance/Quality Control Sample (mg/L)
602819 | CY94C-GR-001-EB___ | NA _ [ND (0.00451)]0.00372 J (0.005)] ND (0.00026) [0.00049 J (0.005)] ND (0.00056) [ND (0.00159)]  ND (0.00004) | ND (0.00271) | ND (0.00073)
F‘EPA November 1986.
bAnalysis; request/chain-of-custody record.
cFrom Garcia November 1998.
cYy = Canyon.
DU = Duplicate.
EB = Equipment blank.
EPA  =U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).
GR = Grab sample.
ID = |dentification.
J = The reported value is estimated based upon Data Validation.
J() = The reported value is greater than or equal to the method detection limit but ic less than the practical quantitation limit, shown in parentheses.

mg/kg = Milligram(s) per kilogram.

mg/L = Milligram(s) per liter.

NA = Not applicable.

ND ()

RCRA = Resource Conservation and Recovery Act.
RFI = RCRA Facility Investigation.

S = Subsurface soil sample.

SWMU = Solid Waste Management Unit.

= Not detected above the method detection limit, shown in parentheses.




Table 2.4.4-2
VOC Analytical Method Detection Limits
Used for SWMU 94C RFI Soil Sampling
September 1999
(Off-Site Laboratory)

Analyte Method Detection Limit (ug/kg)
1,1,1-Trichloroethane 0.1
1,1,2,2-Tetrachloroethane 0.6
1,1,2-Trichloroethane 0.3
1,1-Dichioroethane 0.1
1,1-Dichloroethene 0.3
1,2-Dichloroethane 0.2
1,2-Dichioropropane 0.2
2-Butanone 3.2
2-Hexanone 2.8
4-methyl-, 2-Pentanone 3.1
Acetone 10.3
Benzene 0.5
Bromodichloromethane 0.1
Bromoform 0.3
Bromomethane 0.3
Carbon disulfide 0.3
Carbon tetrachloride 0.5
Chlorobenzene 0.3
Chloroethane 0.3
Chloroform 0.1
Chloromethane 0.2
Dibromochloromethane 0.2
Ethyl benzene 0.3
Methylene chloride 1.4
Styrene 0.3
Tetrachioroethene 0.4
Toluene 0.9
Trichioroethene 0.3
Vinyl acetate 2.1
Vinyl chioride 0.4
Xylene 0.7
cis-1,2-Dichloroethene 0.1
cis-1,3-Dichloropropene 0.2
trans-1,2-Dichloroethene 0.1
trans-1,3-Dichloropropene 0.3

ug/kg = Microgram(s) per kilogram.

RCRA = Resource Conservation and Recovery Act.
RFI = RCRA Facility Investigation.

SWMU = Solid Waste Management Unit.

VOC = Volatile organic compound.
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Table 2.4.4-3
SVOC Analytical Method Detection Limits
Used for SWMU 94C RFI Soil Sampling
September 1999
(Off-Site Laboratory)

Analyte Method Detection Limit (ug/kg) |
1,2,4-Trichlorobenzene 187
1,2-Dichlorobenzene 170
1,3-Dichiorobenzene 130
1,4-Dichlorobenzene 61
1,2-Diphenylhydrazine 56.7
2,4,5-Trichlorophenol 153
2,4,6-Trichlorophenol 76.7
2,4-Dichlorophenol 177
2,4-Dimethylphenol 110
2,4-Dinitrophenol 367
2,4-Dinitrotoluene 117
2,6-Dinitrotoluene 140
2-Chloronaphthalene 173
2-Chlorophenol 157
2-Methylnaphthailene 203
2-Nitroaniline 66.7
2-Nitrophenol 180
3,3'-Dichlorobenzidine 277
3-Nitroaniline 83.3
4-Bromophenyl phenyl ether 117
4-Chloro-3-methylphenol 127
4-Chlorobenzenamine 153
4-Chiorophenyl phenyl ether 147
4-Nitroaniline 103
4-Nitrophenol 110
Acenaphthene 160
Acenaphthylene 147
Anthracene 86.7
Benzo(a)anthracene 66.7
Benzo(a)pyrene 73.3
Benzo(b)fiuoranthene 143
Benzo(ghi)perylene 80
Benzo(k)fluoranthene 133
Butylbenzylphthalate 90
Carbazole 153
Chrysene 53.3
Di-n-butylphthalate 73.3
Di-n-octylphthalate 173
Dibenz(a,h)anthracene 83.3
Dibenzofuran 133

Refer to footnotes at end of table.
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Table 2.4.4-3 (Concluded)

SVOC Analytical Method Detection Limits
Used for SWMU 94C RFI Soil Sampling
September 1999
(Off-Site Laboratory)

Analyte Method Detection Limit (ug/kg) |
Diethylphthalate 76.7
Dimethylphthalate 110
Dinitro-o-cresol 100
Fluoranthene 66.7
Fluorene 113
Hexachlorobenzene 70
Hexachiorobutadiene 153
Hexachiorocyclopentadiene 193
Hexachloroethane 133
indeno(1,2,3-c,d)pyrene 80
Isophorone 147
Naphthaiene 157
Nitrobenzene 133
Pentachlorophenol 56.7
Phenanthrene 60
Phenol 56.7
Pyrene 73.3
Bis(2-chloroethoxy)methane 170
Bis(2-chloroethyl)ether 53.3
Bis(2-ethylhexyl)phthalate 300
Bis-chloroisopropyi ether 103
m,p-Cresol 153
n-Nitrosodiphenylamine 20.7
n-Nitrosodipropylamine 130
0-Cresol 63.3

ug/kg = Microgram(s) per kilogram.

RCRA = Resource Conservation and Recovery Act.
RFI = RCRA Facility Investigation.

SVOC = Semivolatile organic compound.

SWMU = Solid Waste Management Unit.
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Table 2.4.4-4
HE Analytical Method Detection Limits
Used for SWMU 94C RFI Soil Sampling
September 1999
(Oft-Site Laboratory)

Anaiyte Method Detection Limit (ug/kg)
1,3,5-Trinitrobenzene 6.6
1,3-Dinitrobenzene 4.1
2,4,6-Trinitrotoluene 57
2,4-Dinitrotoluene 6.2
2,6-Dinitrotoluene 6.5
2-Amino-4,6-Dinitrotoluene 6.6
2-Nitrotoluene 7.8
3-Nitrotoluene 11
4-Amino-2,6-Dinitrotoluene 55
4-Nitrotoluene 11
HMX 5.3
Nitrobenzene 5.2
RDX 9.7
TETRYL 7.5

HE = High explosive(s).

HMX = 1,3,5,7-tetranitro-1,3,5,7-tetrazacyclooctane.
ug’kg = Microgram(s) per kilogram.

RCRA = Resource Conservation and Recovery Act.
RDX = 1,3,5-Trinitro-1,3,5-triazacyciohexane.

RFI = RCRA Facility Investigation.

SWMU = Solid Waste Management Unit.
TETRYL = 2,4,6-Trinitrophenylmethyinitramine.
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Table 2.4.4-5
Summary of SWMU 94C RFI Soil Sampling Gamma Spectroscopy Analytical Results
September 1999
(Off-Site Laboratory)

Sample Attributes Activity (pCi/g)
Record Sample Cesium-137 Thorium-232 Uranium-235 Uranium-238
Number’ ER Sample ID Depth (ft) Result Error’ Result Error’ Result Error’ Result Error”
602819 | CY94C-GR-001-S 0.0-1.0 ND (0.0147) - 1 0.133 0.158 0.147 0.74 1.23
602819 | CY94C-GR-002-S 0.0-1.0 ND (0.0163) - 1.09 0.145 ND (0.0891) -- 1.88 1.44
602819 | CY94C-GR-003-S 0.0-1.0 ND (0.0104) - 0.797 0.108 ND (0.0584) -- 1.42 2.02
602819 | CY94C-GR-004-S 0.0-1.0 0.0111 0.0172 0.703 0.0932 ND (0.0536) -- 0.96 1.23
602819 | CY94C-GR-005-S 0.0-1.0 ND (0.00951) - 0.585 0.0801 0.0713 0.0901 0.945 0.978
602819 | CY94C-GR-006-S 0.0-1.0 ND (0.011) - 0.806 0.105 ND (0.0601) - 1.48 1.41
602819 | CY94C-GR-007-S 0.0-1.0 ND (0.0103) - 0.663 0.0904 0.104 0.133 0.712 1.31
602819 | CY94C-GR-008-S 0.0-1.0 ND (0.0133) - 0.817 0.116 ND (0.0727) - 3.36 1.97
602819 | CY94C-GR-009-DU 0.0-1.0 ND (0.0168) -- 0.825 0.127 0.128 0.249 4.58 1.06
602819 | CY94C-GR-009-S 0.0-1.0 ND (0.0143) - 0.861 0.131 0.175| 0.207 5.97 1.43
Background Soil Activities—Upper Canyons Area’ 0.515 NA 1.03 NA 0.16 NA 2.31 NA

Note: Values in bold exceed background soil activities.
a . .
Analysis request/chain-of-custody record.
®Two standard deviations about the mean detected activity.
‘From Dinwiddie September 1997.

(4 = Canyon.

DU = Duplicate sample.

ER = Environmental Restoration.

ft = Foot (feet).

GR = Grab sample.

ID = ldentification.

NA = Not applicable.

ND () = Not detected above the minimum detectable activity, shown in parentheses.
pCilg = Picocurie(s) per gram.

RCRA = Resource Conservation and Recovery Act.
RFi = RCRA Facility Investigation.

S = Subsurface soil sample.

SWMU = Solid Waste Management Unit.
- = Error not calculated for nondetectable results.




Table 2.4.4-6

Summary of SWMU 94C RFI Soil Sampling Gross Alpha and Beta Analytical Results
September 1999
(Off-Site Laboratory)
Sample Attributes Activity (pCi/g)

Recorda Sample Gross Aipha . Gross Beta .
Number ER Sample ID Depth (ft) Resuit Error Result Error

602819 | CY94C-GR-001-S 0.0-1.0 11.9 3.88 18.3 3.7
602819 | CY94C-GR-002-S 0.0-1.0 14.9 4.34 23.8 3.95
602819 | CY94C-GR-003-S 0.0-1.0 13.4 3.84 20.7 3.56
602819 | CY94C-GR-004-S 0.0-1.0 14.3 4.1 28.3 4.02
602819 | CY94C-GR-005-S 0.0-1.0 10.2 3.56 19.7 3.58
602819 | CY94C-GR-006-S 0.0-1.0 11 3.65 27.8 4.06
602819 | CY94C-GR-007-S 0.0-1.0 5.54 2.57 18.7 3.39
602819 | CY94C-GR-008-S 0.0-1.0 16.2 4.27 29.5 4.37
602819 | CY94C-GR-009-DU 0.0-1.0 20.4 5.08 24.6 4.07
602819 | CY94C-GR-009-S 0.0-1.0 13.8 4.33 24.3 4.43

Background Soil Activities—Canyons Area’ 183 NA 52.7 NA

Note: Values in bold exceed background soil activities.
aAnaIysis request/chain-of-custody record.

®Two standard deviations about the mean detected activity.
“From Tharp July 1998.

cyY = Canyon.

bu = Duplicate sample.

ER = Environmental Restoration.
ft = Foot (feet).

GR = Grab sample.

D = Identification.

NA = Not applicable.

pCilg = Picocurie(s) per gram.
RCRA = Resource Conservation and Recovery Act.
RFI = RCRA Facility Investigation.
S = Subsurface soil sample.

SWMU = Solid Waste Management Unit.

HE

Because there are no background concentrations for HE in soil, any detectable HE in the
samples collected at SWMU 94C may be considered an indication of contamination. However,
no HE compounds were detected in any of the soil samples collected at SWMU 94C during
the RFI.

Table 2.4.4-4 summarizes the MDLs used for analyzing HE compounds by the off-site
laboratory.

Radionuclides

Table 2.4.4-5 summarizes the off-site gamma spectroscopy analysis results for the nine
soil samples and one duplicate sample collected at SWMU 94C during the RFI. Gamma
activity attributable to uranium-235 was slightly above the 0.16 pCi/g background activity in one
sample, CY94C-GR-009-S, at an activity of 0.175 pCi/g. Uranium-235 was not above
background in the duplicate sample. Gamma activity attributable to cesium-137 was not

. detected above the MDA and/or background activity in any of the samples. Gamma activity
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attributable to thorium-232 was slightly above the 1.03 pCi/g background activity in one

sample, CY94C-GR-002-S, at an activity of 1.09 pCi/g. Gamma activity attributable to
uranium-238 was above the 2.31 pCi/g background activity in three samples, CY94C-GR-008-S,
CY94C-GR-009-S, and CY94G-GR-009-DU, at activities of 3.36, 5.97, and 4.58 pCi/g,
respectively. Refer to Annex 2-B for a listing of the MDAs used for the gamma spectroscopy
analyses during the RFL.

Gross Alpha and Gross Beta

Table 2.4.4-6 summarizes the off-site gross alpha and gross beta analyses results for the nine
soil samples and one duplicate sample collected at SWMU 94C during the RFI. Gross alpha
was slightly above the 18.3 pCi/g background activity in one sample, CY94C-GR-009-DU, at
an activity of 20.4 pCi/g. Gross alpha was not above background in the primary sample,
CY94C-GR-009-S. Gross beta was not detected above the background activity in any of the
soil samples collected at SWMU 94C during the RFI.

245 Investigation #4—SNL/NM ER VCA and Confirmatory Sampling

2.4.5.1 Nonsampling Data Collection

There were no nonsampling data collection activities associated with Investigation #4 of
SWMU 94C.

2.4.5.2 VCA Activities

The purpose of the SWMU 94C VCA was to remove all contaminated material from the site,
rendering it suitable for future industrial or recreational use. The results of the RFl were used to
scope the VCA at SWMU 94C. The VCA plan was prepared in consultation with NMED and a
courtesy copy was transmitted to NMED (SNL/NM March 2000). The RFi determined that the
entire discharge line had fixed radiological contamination and would require disposal as low-
level radioactive waste. The RFI indicated the integrity of the discharge line had not been
compromised, as evidenced by visual observation during excavation. In addition, RFl sampling
along the base of the trench created by removing the discharge line verified that contamination
above risk-based levels was not present in the surrounding area. However, during the RFl, the
presence of a DU seam in the west bank of the trench was discovered, which necessitated
including a soil removal action into the VCA.

Strategy

The overall strategy of the SWMU 94C VCA was to determine the aerial extent of DU
contamination, remove the DU-contaminated soil, and properly dispose of the contaminated
discharge line and soil. Specific elements of the VCA included:

o Waste volume reduction
e Characterization sampling
+ Excavation of DU-contaminated soil
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o Confirmatory work
- Confirmatory radiological walkover survey
- Confirmatory soil sampling
e Waste management
- Waste characterization sampling
- Disposal of radiologically-contaminated metal
— Disposal of radiologically-contaminated soil
o Site restoration.

Chronology of Events

The RFI was completed in September 1999. The SWMU 94C VCA was initiated in March 2000
after the RF| data were reviewed and the VCA plan completed. The SWMU 94C VCA fieldwork
was scheduled concurrently with other VCAs (SWMUs 94B and 94F) planned at the Burn Site
for maximum efficiency. SNL/NM mobilized to the site on March 15, 2000 to perform the VCA.
The initial task involved flattening the excavated discharge line, greatly decreasing the volume,
and staging it in the southwest corner of the site. In mid-April, the grid for the characterization
sampling was established and the sampling conducted. In late April, based upon the
characterization sampling, excavation of the DU-contaminated soil was conducted, confirmatory
radiological surveys completed, and confirmatory samples collected. In late June 2000, after
the results from the confirmatory sampling were reviewed, site restoration activities were
completed. In November, the DU-contaminated soil was loaded into burrito bags and
transported to the Nevada Test Site (NTS) for disposal. The transportainer containing the
discharge line was transported to NTS in February 2001.

Waste Volume Reduction

The initial task was to ready the excavated galvanized steel discharge line for packaging and
disposal. The line was separated at the joints into 20-foot sections and flattened using an
excavator bucket. Once flattened, the sections of line were folded until they were approximately
6 feet in length. The volume-reduced sections were later stacked and strapped on wood pallets
for future loading into the transportainer (Figure 2.4.5-1).

Characterization Sampling

During the RFI, a DU seam was discovered in the west bank of the excavation approximately
2 feet bgs. The DU seam was visible as a unique stratigraphic horizon containing grayish
burned material. Surveying the seam with a pancake probe showed high radioactivity
compared to the surrounding soil. Visual observation and radiological surveys confirmed that
the DU seam was not present in the east bank of the excavation, but the extent of DU
contamination in the west bank was not determined.

During the VCA, a northeast-southwest sampling traverse was established on the west side of
the trench to determine the boundary of the DU contamination. Eighteen Geoprobe borings to 4
feet bgs were completed during the characterization sampling (Figure 2.4.5-2). The borings
were located 4 feet to the west of the trench and spaced on 5-foot centers. In the area of visible
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DU contamination, 12 Geoprobe borings were completed on approximate 5-foot centers. To the
north of visible DU contamination, Geoprobe borings were completed on 10-foot centers along
the same northeast-southwest traverse. East-west traverses were not completed because the
east and west boundaries were to be determined during the removal of the DU seam.

Each of the Geoprobe locations was continuously cored. The soil cores from the Geoprobe
borings were screened in the field for radioactivity using a pancake probe (Figure 2.4.5-3).
None of the core samples had activities above background values, indicating that the DU seam
was limited in width and extended less than 4 feet to the west. Based upon these results and
the visual nature of the DU seam, it was determined that excavation of the DU could be
conducted without additional sampling.

Excavation of DU-Contaminated Soil

Prior to removal of the DU seam, the entire length of the excavation was surveyed with a
sodium iodide probe. The survey found no areas with readings above background (Annex 2-C).
Based upon the results of the survey, the southernmost portion of the trench was backfilled to
aliow better site access.

The results of the characterization sampling were used to approximate the area of
DU-contaminated soil to be excavated. Initially, the upper 12—14 inches of the overburden were
removed with a backhoe and stockpiled separately west of the trench. Removing the upper
12—14 inches left a buffer of 4-6 inches of undisturbed overburden above the DU seam. The
DU seam was clearly visible in the western side wall of the excavation. The seam was
continuous on the northern end of the trench but became somewhat discontinuous towards the
south, though it was still clearly visible for the entire 34-foot length. Once the overburden was
removed, an excavator was used to remove the DU-contaminated soil and a buffer zone both
above and below the DU seam. The soil was then transferred to a front end loader bucket and
transported to the staging area at SWMU 94B. Excavation of DU-contaminated soil continued
until field screening using a pancake probe indicated that the soil was within background activity
limits. The volume of DU-contaminated soil removed was approximately 1 foot thick, 8 feet
wide, and 35 feet in length.

During removal of the discharge line, a small portion of the DU seam was disturbed. In addition
to removing the DU seam on the west side of the trench, manual removal of DU hot spots from
the excavated soil from the trench was undertaken. A pancake probe was used to survey the
excavated soil and manual removal of DU hot spots was accomplished. Radiological surveys
confirmed that the DU hot spots were removed (Annex 2-C).

2.4.5.3 VCA Confirmatory Work

To verify that SWMU 94C was adequately remediated during the VCA, confirmatory work was
conducted. The confirmatory work consisted of a radiological walkover survey performed by
SNL/NM RCTs prior to site restoration and evaluation of RFl and confirmatory sampling data to
assess the residual levels of COCs remaining in soil at the site.

AL/3-01/WP/SNL:r4800-2.doc 2-47 301462.249.04 03/07/01 1:29 PM



This page intentionally left blank.

AL/3-01/WP/SNL:r4800-2.doc 2-48 301462.249.04 03/02/01 1:28 PM



J¥6 NINMS 18 AlialoeoIpeY 10} $8100) |I0S Bulue810g pial
£-G'v'g ainbiy

02/15/01

2-49

301462.249.04.000/tg A40






Confirmatory Radiological Walkover Survey

After removal of the DU seam was complete, based upon surveys using a pancake probe, a
radiological walkover survey using a sodium iodide probe was conducted. The radiological
survey was conducted over 100 percent of the excavated area. The survey results showed no
activity readings above the action limit of 1.70 x 10™* counts per minute. The final radiological
free-release survey is included in Annex 2-C.

Confirmatory Soil Sampling

After the radiological survey had confirmed that all of the DU-contaminated soil had been
removed, confirmatory samples were collected. In April 1999, surface (0 to 1.0 foot bgs) soil
samples were collected at SWMU 94C from a total of five locations throughout the area of the
excavation (Figure 2.4.5-4). QA/QC samples collected included one duplicate sample and one
EB.

Three of the five samples and the duplicate sample collected in April 1999 were analyzed off
site for VOCs, SVOCs, metals, HE, and gamma spectroscopy. Two of the five samples were
analyzed for gamma spectroscopy only. General Engineering Laboratories of Charleston,
South Carolina, analyzed the samples for VOCs using EPA Method 8260, SVOCs using EPA
Method 8270, RCRA metals plus beryllium and uranium using EPA Method 6010/7471, and HE
using EPA Method 8330 (EPA November 1986). In addition, SNL/NM Department 7132 RPSD
Laboratory used gamma spectroscopy to analyze the all of the samples.

2.4.5.3.1 Data Gaps

Analytical data from RFi and VCA confirmatory sampling were sufficient to determine the nature
and extent of residual COCs that remain following the VCA. There are no further data gaps
regarding characterization of SWMU 94C.

2.4.5.32 Results and Conclusions

In April 1999, soil samples were collected from five locations around the perimeter of the DU
seam excavation area to verify the adequacy of the VCA.

Tables 2.4.5-1 through 2.4.5-6 summarize the confirmatory soil sampling analyses.

Tables 2.4.5-1, 2.4.5-2, and 2.4.5-6 summarize the metals, VOCs, and gamma spectroscopy
analytical results for the confirmatory soil samples collected at SWMU 94C. Annex 2-B contains
complete results for the gamma spectroscopy analyses. Tables 2.4.5-3, 2.4.5-4, and 2.4.5-5
summarize the analytical MDLs for the target analyte list for VOCs, SVOCs, and HE
compounds, respectively.

Sample numbers are coded to identify specific information regarding the samples. For example,
for CY94C-GR-001-SS, CY94C designates a sample collected from SWMU 94C in the Canyons
Test Area of SNLUNM. GR indicates that a grab sample was collected from Location 001, and
SS designates a surface soil sample. The remainder of this section describes the results of the
VCA confirmatory sampling at SWMU 94C.
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Table 2.4.5-1
Summary of SWMU 94C Confirmatory Soil Sampling Metals Analytical Results

April 2000
(Off-Site Laboratory)

Sample Attributes Metals (EPA Method 6010/7471)a (mg/kg)
Hecordb Sample
Number ER Sample ID Depth (ft) | Arsenic Barium Berylium | Cadmium | Chromium Lead Mercury Selenium Silver Uranium
603231 | CY94C-GR-011-8S 0.0-1.0 3.1 177 0.644 0.204J 14.2 8 0.0176J 0.685 ND (0.101) 2.32
- (0.481) (0.0266)
603231 | CY94C-GR-012-SS 0.0-1.0 3.64 191 0.68 0.272J 16 10.1 0.0147J 0.746 ND (0.101) 9.28!
(0.455) (0.026)
603231 | CY94C-GR-013-DU 0.0-1.0 2.92 191 0.574 0.219J 12.4 7.0t ND (0.0152) 0.508 ND (0.101) 2.8
(0.49)
603231 | CY94C-GR-013-SS 0.0-1.0 3.08 194 0.608 0.207J 12.9 7.07 0.0183J 0.644 ND (0.101) 4.82
(0.49) (0.0294)
Background Soil Concentrations—Canyons 9.8 246 0.75 0.64 18.8 18.9 0.055 2.7 <0.5 3.42
Area’
Quality Assurance/Quality Control Sample (mg/L)
603231 | CY94C-GR-002-EB NA ND 0.00155 J ND ND ND ND ND ND 0.00098 J ND
(0.00257) (0.005) (0.00047) | (0.00063) | (0.00106) | (0.00183) | (0.00006) | (0.00236) (0.005) (0.00002)

Note: Values in bold exceed background soil concentrations.

*EPA Nove

mber 1986.

l)Analysis request/chain-of-custody record.
“From Garcia November 1998.

CcY = Canyon.

DU = Duplicate.

EB = Equipment blank.

EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.

ft = Foot (feet).

GR = Grab sample.

ID = ldentification.

J()

mg/kg = Milligram(s) per kilogram.
mg/L = Milligram(s) per liter.

NA = Not applicable.

ND ()

SS = Surface soil sample.

SWMU = Solid Waste Management Unit.

= Not detected above the method detection limit, shown in parentheses.

= The reported value is greater than or equal to the method detection limit but is less than the practical quantitation limit, shown in parentheses.



Table 2.4.5-2
Summary of SWMU 94C Confirmatory Soil Sampling VOC Analytical Results
April 2000
(Off-Site Laboratory)

Sample Attributes Analyte (EPA Method SW846 8260°) (ug/kg)

Record Sample
Number” ER Sample ID Depth (ft) Acetone Toluene
603231 | CY94C-GR-011-SS 0.0-1.0 ND (2.42) ND (0.259)
603231 | CY94C-GR-012-SS 0.0-1.0 8.47 J 0.331 J (1)
603231 | CY94C-GR-013-DU 0.0-1.0 ND (2.42) ND (0.259)
603231 | CY94C-GR-013-SS 0.0-1.0 ND (2.42) ND (0.259)

Quality Assurance/Quality Control Samples (all in pg/L)
603231 | CY94C-GR-001-EB NA ND (0.224) ND (0.262)
603231 | CY94C-001-TB NA ND (0.224) ND (0.262)

Note: Values in bold represent detected analytes.

*EPA November 1986.

bAnalysis request/chain-of-custody record.

Cy = Canyon.

DU = Duplicate.

EB = Equipment blank.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

GR = Grab sample.

iD = |dentification.

J = The reported value is estimated based upon data validation.

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

practical quantitation limit, shown in parentheses.

ug’kg = Microgram(s) per kilogram.

pg/L = Microgram(s) per liter.

NA = Not applicable.

ND () = Notdetected above the method detection limit, shown in parentheses.

SS = Surface soil sample.

SWMU = Solid Waste Management Unit.

B = Trip Blank.

VOC = Volatile organic compound.
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Table 2.4.5-3

VOC Analytical Method Detection Limits
Used for SWMU 94C Confirmatory Soil Sampling
April 2000

(Oft-Site Laboratory)

Analyte Method Detection Limit (ug/kg)
1,1,1-Trichloroethane 0.157
1,1,2,2-Tetrachloroethane 0.195
1,1,2-Trichloroethane 0.177
1,1-Dichloroethane 0.231
1,1-Dichloroethene 0.262
1,2-Dichloroethane 0.17
1,2-Dichloropropane 0.19
2-Butanone 1.76
2-Hexanone 1.33
4-methyl-, 2-Pentanone 1.17
Acetone 2.42
Benzene 0.276
Bromodichloromethane 0.194
Bromoform 0.145
Bromomethane 0.478
Carbon disulfide 0.988
Carbon tetrachloride 0.144
Chlorobenzene 0.206
Chloroethane 0.286
Chloroform 0.204
Chloromethane 0.192
Dibromochloromethane 0.111
Ethyl benzene 0.212
Methylene chioride 0.971
Styrene 0.198
Tetrachioroethene 0.582
Toluene 0.259
Trichloroethene 0.998
Vinyl acetate 3.2
Vinyl chloride 0.255
Xylene 0.68
cis-1,2-Dichloroethene 0.327
cis-1,3-Dichloropropene 0.216
trans-1,2-Dichloroethene 0.232
trans-1,3-Dichloropropene 0.163

ug/kg = Microgram(s) per kilogram.
SWMU = Solid Waste Management Unit.
VOC = Volatile organic compound.
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Table 2.4.5-4
SVOC Analytical Method Detection Limits
Used for SWMU 94C Confirmatory Soil Sampling

April 2000
(Oft-Site Laboratory)

Analyte Method Detection Limit (ug/kg) |
1,2,4-Trichlorobenzene 4.66
1,2-Dichiorobenzene 4.33
1,3-Dichiorobenzene 3.33
1,4-Dichlorobenzene 5.99
2,4,5-Trichlorophenol 24.3
2,4,6-Trichlorophenol 5.33
2,4-Dichlorophenol 7.99
2,4-Dimethylphenol 6.99
2,4-Dinitrophenol 15.7
2,4-Dinitrotoluene 5
2,6-Dinitrotoluene 3
2-Chloronaphthalene 3.66
2-Chiorophenol 5
2-Methylnaphthaiene 4
2-Nitroaniline 80.9
2-Nitrophenol 3.66
3,3'-Dichlorobenzidine 143
3-Nitroaniline 62.9
4-Bromophenyl phenyl ether 4.66
4-Chioro-3-methyiphenol 19.6
4-Chlorobenzenamine 58.9
4-Chlorophenyl pheny! ether 3.33
4-Methyiphenol 5.66
4-Nitroaniline 83.9
4-Nitrophenol 156
Acenaphthene 4
Acenaphthylene 3.66
Anthracene 4.66
Benzo(a)anthracene 5.99
Benzo(a)pyrene 5.66
Benzo(b)fluoranthene 8.99
Benzo(ghi)perylene 8.99
Benzo(k)fluoranthene 8.99
Butylbenzylphthalate 12

Refer to footnotes at end of table.
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Table 2.4.5-4 (Concluded)

SVOC Analytical Method Detection Limits
Used for SWMU 94C Confirmatory Soil Sampling
April 2000
(Off-Site Laboratory)

Analyte Method Detection Limit (ug/kg) |

Carbazole 5

Chrysene 6.33
Dibenzo(a,h)anthracene 4.66
Dibenzofuran 2.66
Di-n-butylphthalate 14

Di-n-octyiphthalate 8.99
Diethylphthalate 6.33
Dimethylphthalate 27.3
Dinitro-o-cresol 33.3
Diphenylamine 84.9
Fluoranthene 5

Fluorene 3

Hexachlorobenzene 4.66
Hexachlorobutadiene 6.66
Hexachlorocyciopentadiene 2.33
Hexachloroethane 4.33
Indeno(1,2,3-c,d)pyrene 8.99
Isophorone 2.33
Naphthalene 3.33
Nitrobenzene 11

Pentachlorophenol 115
Phenanthrene 4

Phenol 3.66
Pyrene 8.66
Bis(2-chloroethoxy)methane 5.99
Bis(2-chloroethyl)ether 6.66
Bis(2-ethyihexyi)phthalate 19.6
Bis-chloroisopropy! ether 5.99
n-Nitrosodipropylamine 6.66
0-Cresol 7.66

ng/kg = Microgram(s) per kilogram.
SVOC = Semivolatile organic compound.
SWMU = Solid Waste Management Unit.
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Table 2.4.5-5
HE Analytical Method Detection Limits
Used for SWMU 94C Confirmatory Soil Sampling
April 2000
(Off-Site Laboratory)

Analyte Method Detection Limit (ug/kg) |
1,3,5-Trinitrobenzene 11.9
1,3-Dinitrobenzene 13.4
2,4,6-Trinitrotoluene 14 .1
2,4-Dinitrotoluene 12
2,6-Dinitrotoluene 15.7
2-Amino-4,6-dinitrotoluene 13.4
2-Nitrotoluene 15.2
3-Nitrotoluene 11.6
4-Amino-2,6-dinitrotoluene 10.1
4-Nitrotoluene 11.6
HMX 16.8
Nitrobenzene 14
RDX 12.5
TETRYL 15.5

HE = High explosive(s).

HMX = 1,3,5,7-tetranitro-1,3,5,7-tetrazacyclooctane.
ug/kg = Microgram(s) per kilogram.

RDX = 1,3,5-Trinitro-1,3,5-triazacyclohexane.

SWMU = Solid Waste Management Unit.
TETRYL = 2,4,6-Trinitrophenylmethylnitramine.
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Table 2.4.5-6
Summary of SWMU 94C Confirmatory Soil Sampling Gamma Spectroscopy Analytical Results
April 2000
(On-Site Laboratory)
Sample Attributes Activity {(pCi/g}

Record Sample Cesium-137 Thorium-232 Uranium-235 Uranium-238
Number” ER Sample ID Depth (ft) Result Errorb Result Error’ Result Errorb Result Error’
603232 [ CY94C-GR-011-SS 0.0-1.0 ND (0.0296) -= 0.866 0.468 ND (0.224) -- ND (0.825) --
603232 | CY94C-GR-012-SS 0.0-1.0 ND (0.0224) - 1.04 0.558 ND (0.256) - ND (0.798) --
603232 | CY94C-GR-013-SS 0.0-1.0 ND (0.0173) - 0.811 0.374 ND (0.207) -~ ND (0.796) -
603232 | CY94C-GR-014-SS 0.0-1.0 ND (0.0438) -- 0.886 0.879 ND (0.19) -~ 11.9 5.49
603232 | CY94C-GR-015-SS 0.0-1.0 ND (0.0399) - 0.786 0.42 ND (0.175) -- 3.07 0.887
Background Soil Activities—Upper Canyons Area’ 0.515 NA 1.03 NA 0.16 NA 2.31 NA

Note: Values in bold exceed background soil activities.
aAnalysis request/chain-of-custody record.

bTwo standard deviations about the mean detected activity.
“From Dinwiddie September 1997.

CcY = Canyon.

ER = Environmental Restoration.
ft = Foot (feet).

GR = Grab sample.

1D = Identification.

NA = Not applicable.

ND () = Not detected above the minimum detectable activity, shown in parentheses.

pCi/g = Picocurie(s) per gram.

SS = Surface soil sample.

SWMU = Solid Waste Management Unit.

- = Error not calculated for nondetectable results.




Metals

Table 2.4.5-1 summarizes the metals analysis results for the three confirmatory soil samples
and one duplicate sample collected from the DU seam excavation area at SWMU 94C.

With the exception of uranium, all metals were below the background concentration limits.
Uranium was detected above the background concentration limit of 3.42 mg/kg in two samples,
CY94C-GR-012-SS and CY94C-GR-013-SS, at concentrations of 9.28 mg/kg and 4.82 mg/kg,
respectively. Uranium was not detected above the background concentration limit in the
duplicate sample CY94C-GR-013-DU.

VOCs

Because there are no background concentrations for VOCs in soil, any detectable VOCs in the
samples collected at SWMU 94C may be considered an indication of contamination. Two
VOCs, acetone and toluene, were detected at low estimated concentrations in one confirmatory
soil sample, CY94C-GR-012-SS, from the DU seam excavation area at SWMU 94C. Acetone
was detected at a concentration of 8.47 J ug/kg and toluene was detected a concentration of
0.331 J ng/kg (Table 2.4.5-2). Both acetone and toluene are believed to be laboratory
contaminants.

Table 2.4.5-3 summarizes the MDLs used for analyzing VOCs by the off-site laboratory.

SVOCs

Because there are no background concentrations for SVOCs in soil, any detectable SVOCs in
the samples collected at SWMU 94C may be considered an indication of contamination.
However, no SVOCs were detected in any of the confirmatory soil samples collected from the
DU seam excavation area at SWMU 94C.

Table 2.4.5-4 summarizes the MDLs used for analyzing SVOCs by the off-site laboratory.

HE

Because there are no background concentrations for HE in soil, any detectable HE in the
samples collected at SWMU 94C may be considered an indication of contamination. However,
no HE compounds were detected in any of the confirmatory soil samples collected from the DU
seam excavation area at SWMU 94C.

Table 2.4.5-5 summarizes the MDLs used for analyzing HE compounds by the off-site
laboratory.

Radionuclides

Table 2.4.5-6 summarizes the on-site gamma spectroscopy analysis results for the five

confirmatory soil samples collected from the DU seam excavation area at SWMU 94C. The
MDA associated with nondetectable results for uranium-235 slightly exceeded background in all
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instances. Therefore, gamma activity attributable to uranium-235 could be slightly above the
0.16 pCi/g background activity. Gamma activity attributable to uranium-238 was above the

2.31 pCi/g background activity in two samples, CY94C-GR-014-SS and CY94G-GR-015-SS, at
activities of 11.9 pCi/g and 3.07 pCi/g, respectively. No corresponding elevated uranium-235
activity was seen in these samples. Gamma activity attributable to cesium-137 was not
detected above the MDA in any of the samples. Gamma activity attributable to thorium-232 was
slightly above the 1.03 pCi/g background activity in one sample, CY94C-GR-012-SS, at an
activity of 1.04 pCi/g. Refer to Annex 2-B for the full gamma spectroscopy resullts.

24.5.4 Waste Management

The SWMU 94C VCA generated approximately 15 cubic yards of radiologically-contaminated
soil and approximately 2 cubic yards of radiologically-contaminated galvanized steel. In
addition, approximately 40 cubic yards of radiologically-contaminated soil from the VCAs
performed at SWMUs 94B and 94F was stockpiled with the soil from SWMU 94C. The
stockpiled soil was sampled to determine the level of radioactivity present and whether it
exhibited any RCRA hazardous characteristics. All waste characterization sampling was
performed in conformance with the requirements set forth by the SNL/NM Waste Management

group.

Waste Characterization Sampling

The stockpiled soil removed from SWMUs 94C, 94B, and 94F was analyzed for Toxicity
Characteristic Leaching Procedure (TCLP) VOCs, SVOCs, and metals, and additionally for
antimony, beryllium, copper, nickel, thallium, zinc, polychlorinated biphenyls, isotopic uranium,
and gamma spectroscopy. No SVOCs or PCBs were detected in the soil. The results of the
TCLP metals, VOCs, gamma spectroscopy, and isotopic uranium analyses are presented in
Tables 2.4.5-7 through 2.4.5-10, respectively. The results indicated that the soil did not exhibit
any RCRA hazardous waste characteristics and could be disposed of as low-level radioactive
waste at the NTS.

Disposal of Radiologically-Contaminated Metal

The crushed and palletized galvanized steel pipe was loaded into the transportainer in April
2000. An inventory of material loaded into the transportainer, including sampling data, is
presented in SNL/NM ER Waste Management Memorandum 00-030 (SNL/NM July 2000). The
transportainer was trucked to the NTS for disposal in February 2001.

Disposal of Radiologically-Contaminated Soil

In November 1999, the approximately 60 cubic yards of radiologically-contaminated soil
stockpiled at SWMU 94B was loaded into four 20-cubic-yard burrito bags (Figure 2.4.5-5). The
burrito bags lined the interior of 20-cubic-yard semi-truck beds. Once loaded, the beds were
covered and the material was transported to the NTS for disposal.
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Table 2.4.5-7
Summary of SWMU 94C Soil Pile TCLP Metals Analytical Results
May 2000
(Off-Site Laboratory)
Sample Attributes Metals (EPA Method SW846 6010/SW846 7470°) (mg/L)
Record
b Sample
Number ER Sample ID__ [Depth ()] Antimony | Arsenic Barium | Beryllium | Cadmium | Chromium| Copper Lead Mercury Nickel | Selenium Silver Thallium Zinc
603229 | CY94C-SP0O1-01 NA ND ND 0.781J ND ND ND ND ND ND ND ND ND ND ND
(0.00343) | (0.00257) (0.05) (0.00047) | (0.00063) | (0.00106) | (0.00184) | (0.00183) | (0.00006) | (0.00309) | (0.00236) | (0.00053) (0.00393) | (0.00389)
603229 | CY94C-5P01-03 NA ND ND 0.992J ND ND ND 0.0315J ND ND 0.0329 J ND ND ND 0.0598 J
(0.00343) | (0.00257) | (0.05) (0.00047) | (0.00063) | (0.00106) | (0.05) (0.00183) | (0.00006) | (0.05) (0.00236) | (0.00053) | {0.00393) (0.15)
603233 | CY94C-SP01-04 NA ND ND 0.844 ND ND ND ND ND ND ND ND ND ND ND
(0.00343) | (0.00257) (0.00047) | (0.00063) | (0.00106) | (0.00184) | (0.00183) | (0.00006) | (0.00309) | (0.00236) | (0.00053) | (0.00393) | (0.00389)
603233 | CY94C-SP01-05 NA ND ND 0.889 ND ND ND ND ND ND ND ND 0.00982 J ND ND
(0.00343) | (0.00257) (0.00047) | (0.00063) | (0.00106) | (3.00184) | (0.00183) | (0.00006) | (0.00309) | (0.00236) (0.05) (0.00393) | (0.00389)
603233 | CY94C-SP01-06 NA ND 0.0433J 0.867 ND ND ND ND ND ND ND ND ND ND ND
(0.00343) [ (0.05) (0.00047) | (0.00063) | (0.00106) | (0.00184) | (0.00183) | (0.00006) | (0.00309) | (0.00236) | (0.00053) }{ (0.00393) | (0.00389)
603233 | CY94C-SP01-07 NA ND ND 0.889 ND ND ND ND ND ND ND ND ND ND ND
{0.00343) | (0.00257) {0.00047) | (0.00063) | (0.00106) | (0.00184) | (0.00183) | (0.00006) | (0.00309) | (0.00236) | (0.00053) | (0.00393) | (0.00389)

®EPA November 1986.
b
Analysis request/chain-of-custody record.

CcY = Canyon.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

ID = |dentification.

J() = The reported value is greater than or equal to the method detection limit but is less than the practical quantitation limit, shown in parentheses.
mg/L = Milligram(s) per liter.

NA = Not applicable.

ND () = Not detected above the method detection limit, shown in parentheses.
SP = Soil pile sample.

SWMU = Solid Waste Management Unit.

TCLP = Toxicity Characteristic Leaching Procedure.




Table 2.4.5-8

Summary of SWMU 94C Soil Pile TCLP VOC Analytical Results
. May-June 2000
(Off-Site Laboratory)
Sample Attributes VOCs (EPA Method SW846 82603) (ug/L)
Recordb Sample
Number ER Sample ID Depth (ft)} 1,2-Dichloroethane Acetone Benzene Methylene chioride
603341 | CY94C-SP01-RO1 NA ND (0.158) NR 11.5 NR
603341 | CY94C-SP01-R0O3 NA ND (0.158) NR ND (0.149) NR
603341 | CY94C-SP01-R04 NA ND (0.158) NR ND (0.149) NR
603341 | CY94C-SP01-R05 NA ND (0.158) NR ND (0.149) NR
603341 | CY94C-SP01-R06 NA ND (0.158) NR ND (0.149) NR
603341 | CY94C-SP01-R07 NA ND (0.158) NR ND (0.149) NR
Quality Assurance/Quality Control Samples (all in ug/L)
603229 | CY94B-GR-018-TB NA ND (0.158) ND (0.224) ND (0.149) 6.54
603341 | CY94C-SP01-TB NA 0.248J (1) 2.21J(5) ND (0.149) ND (0.971)
*EPA November 1986.
bAnalysis request/chain-of-custody record.
cy = Canyon.
EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).
GR = Grab sample.
ID = Identification.
g/l = Microgram(s) per liter.
NA = Not applicable.
ND () = Not detected above the method detection limit, shown in parentheses.
NR = Not reported.
SP = Soil pile sample.
SWMU = Solid Waste Management Unit.
. B = Trip blank.
TCLP = Toxicity Characteristic Leaching Procedure.
VOC = Volatile organic compound.

AL/3-01/WP/SNL:r4800-2.doc 2-65 301462.249.04 03/02/01 1:28 PM



0P '2-0084 INS/dM/ LO-EMY

99-¢

Wd 82:1 10/20/€0 $0'6¥2' 29 LOE

Table 2.4.5-9

Summary of SWMU 94C Soil Pile Gamma Spectroscopy Analytical Results

April-May 2000

(On-Site Laboratory)

Sample Attributes Activity (pCi/g)
Record Sample Cesium-137 Thorium-232 Uranium-235 Uranium-238
Number” ER Sample ID Depth (ft) Result Error’ Result Error’ Result Error’ Result Error’
603230 | CY94C-SP01-01 NA ND (0.045) - 0.904 0.471 1.6 0.374 11 245
603230 | CY94C-SP01-02 NA ND (0.084) - 0.995 0.526 7.46 1.16 542 75.9
603230 | CY94C-SP01-03 NA ND (0.0581) - 0.934 0.529 4.19 7.61 317 434
603230 | CYS4C-SP01-04 NA ND (0.0368) -- 0.814 0.442 0.815] 0.369 76.8| 16.1
603230 | CY94C-SP01-05 NA ND (0.0544) - 0.76 1.34 1.72 0.589 132 19.5
603230 | CY94C-SP01-06 NA ND (0.0438) - 1 0.543 0.245 0.217 6.28 1.18
603230 | CY94C-SP01-07 NA ND (0.0742) - ND (0.37) - 2.35 2.06 178 25.7
Background Soil Activities—Upper Canyons 0.515 NA 1.03 NA 0.16 NA 2.31 NA
Area’

Note: Values in bold exceed background soil activities.
aAnalysis request/chain-of-custody record.

bTwo standard deviations about the mean detected activity.
°From Dinwiddie September 1997.

CcY = Canyon.

ER = Environmental Restoration.
ft = Foot (feet).

D = |dentification.

NA = Not applicable.

ND () = Not detected above the minimum detectable activity, shown in parentheses.

pCi/g = Picocurie(s) per gram.

SP = Soil pile sample.

SWMU = Solid Waste Management Unit.

- = Error not calculated for nondetectable results.




Table 2.4.5-10
Summary of SWMU 94C Soil Pile Isotopic Uranium Analytical Results
April-May 2000

(Off-Site Laboratory)
Sample Attributes (EPA Method Gamma/HASL 3003) (pCi/g)

Record Sample
Number” ER Sample ID Depth (ft) Uranium-234 Uranium-235 Uranium-236 Uranium-238
603229 [ CYS4C-SP01-01 NA 6.16 NR 0.558 40.6
603229 | CY94C-SP01-03 NA 17.2 NR 2.23 136
603233 | CY94C-SP01-04 NA 7.58 NR 1.1 61
603233 [ CY94C-SP01-05 NA 5.31 NR 0.651 35.3
603233 | CY94C-SP01-06 NA 1.75 NR 0.232 9.05
603233 | CY94C-SP01-07 NA 6.37 NR 0.995 33.1

®EPA November 1986.

bAnalysis request/chain-of-custody record.

cY = Canyon.

EPA  =U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

HASL = Health and Safety Laboratory.

ID = |dentification.

NA = Not applicable.

NR = Not reported.

pCi/lg = Picocurie(s) per gram.

SP = Soil pile sample.

SWMU = Solid Waste Management Unit.
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Site Restoration

After all VCA activities were completed and results from the confirmatory sampling were
reviewed, site restoration began. Clean soil stockpiled at SWMU 12B was used to fill in the
trench from the removal of the discharge line and the area of the DU seam excavation.
Additional soil, from SWMU 12B, was brought in to recontour the area to reduce the slope of the
hill and minimize surface erosion (Figure 2.4.5-6).

2455 Data Quality

QA/QC Results

Tables 2.4.4-1 and 2.4.5-1 present the results of analyses of the metal QA/QC samples that
were collected during the RFI and confirmatory sampling programs at SWMU 94C. The QA/QC
sample consisted of two EBs collected to ensure contamination was not transferred from one
sample to another via unclean sampling equipment. The EBs were analyzed off site for metals,
VOCs, SVOCs, and HE. Metals concentrations in the EBs were at less than detection limits for
all analytes except barium, cadmium, and silver. The concentrations of barium, cadmium, and
silver were below the practical quantitation limit, and were qualified as J (estimated value). No
VOC, SVOCs, or HE compounds were detected in either of the EBs. No QA/QC samples were
collected for radionuclide analyses.

To assess the precision of soil sampling procedures, two soil samples was collected and
analyzed in replicate off site. Relative percent differences (RPDs) were calculated from the
data and are shown in Table 2.4.5-11. Because some results for the sample pairs are
nondetect or are estimated concentrations, RPDs could not be calculated for both the sample
pairs for beryllium, cadmium, mercury, selenium, and silver. The RPDs ranged from a low of
0.0 percent for barium to a high of 52.02 percent for uranium. With the exception of uranium, all
of the RPDs are less than 25 percent and are in good agreement for an inhomogeneous soil
matrix. The samples were not homogenized thoroughly in the field, which could explain the
large RPD seen for uranium.

Data Validation

All off-site laboratory results were reviewed and verified/validated according to “Data Validation
Procedure for Chemical and Radiochemical Data” SNL/NM ER Project Analytical Operating
Procedure 00-03, Rev. 0 (SNL/NM December 1999). In addition, SNL/NM Department 7713
(RPSD Laboratory) reviewed all gamma spectroscopy results according to “Laboratory Data
Review Guidelines,” Procedure No. RPSD-02-11, Issue No. 02 (SNL/NM July 1996).

Annex 2-D contains off-site data validation reports. The verification/validation process
confirmed that the data are acceptable for use in this NFA proposal for SWMU 94C.

During data validation, qualifications were applied to some of the data. For chain-of-

custody 603229, validation qualifications were applied to a few SVOC compounds due to
laboratory control sample (LCS) percent recovery and LCS/laboratory control sample duplicate
(LCSD) RPD not meeting QC acceptance criteria. The sample results were nondetect but were
qualified “nondetect estimated.” Nondetect results for chromium, lead, and mercury were
qualified “nondetect estimated” due to problems in the continuing calibration blank.
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Figure 2.4.5-6
Final Site Restoration at SWMU 94C







Table 2.4.5-11
Summary of SWMU 94C Field Duplicate Relative Percent Differences

Sample Attributes Relative Percent Difference
Record Sample
Number® ER Sample ID Depth (ft) | Arsenic | Barium Beryllium|Chromium| Lead |Selenium! Uranium
602819 |CY94C-GR-009-S 0.0-1.0 | 19.64 0.0 NC 19.58 17.97 NC NA

CY94C-GR-009-DU
(off-site laboratory)
603231 |CY94C-GR-013-SS 0.0-1.0 5.33 1.56 5.75 3.95 0.85 23.61 53.02
CY94C-GR-013-DU
(off-site laboratory)

aAnalysis request/chain-of-custody record.

cYy = Canyon.

DU = Duplicate sample.

ER = Environmental Restoration.

ft = Foot (feet).

GR = Grab sample.

D = ldentification.

NA = Not analyzed.

NC = Not calculated for nondetected results or laboratory estimated values.
) = Subsurface soil sample.

SS = Surface soil sample.

SWMU = Solid Waste Management Unit.

For chain-of-custody 602819, validation qualifications were applied to two VOC compounds due
to the initial calibration response factors (RFs) being less than the required minimums and
nondetect results were qualified “nondetect estimated.” All nondetect SVOC results for the EB
were qualified “nondetect estimated” due to matrix spike (MS)/matrix spike duplicate (MSD)
percent recoveries being less than QC limits. The nondetect results for one HE compound were
qualified “nondetect estimated” due to the MS/MSD RPD for the EB being greater than QC
limits.

For chain-of-custody 603231, validation qualifications were applied to a few VOC compounds
due to initial calibration RF and the internal standard count area being outside of QC limits.
Nondetect results were qualified “nondetect estimated.” The continuing calibration verification
percent difference of acetone was outside of QC limits and the one detection was qualified as
estimated. For HE compounds, the LCS/LCSD percent recoveries were less than QC limits and
all nondetect results were qualified “nondetect estimated.” In the continuing calibration blank for
the EB where silver and mercury were detected, the associated sample results were qualified
“estimated.” Arsenic was detected in the initial calibration blank for the EB and was qualified
“nondetect estimated” in the associated sample.

2.5 Site Conceptual Model
The site conceptual model for SWMU 94C is based upon the site history, hydrogeologic setting,

and residual COCs identified in the soil samples collected from the site. This section
summarizes the nature and extent of contamination and the environmental fate of COCs.
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2.5.1 Nature and Extent of Contamination

The RFI verified the initial conceptual model of the discharge line being contaminated and aiso ‘
verified that no contamination above risk-based concentrations had been released to the
surrounding soil. The conceptual model was modified to incorporate the discovery of the DU
seam immediately west of the discharge line. The DU seam is believed to have been a remnant
of a previous surface burn test that was subsequently buried by grading activities in the area.
The primary COCs at SWMU 94C are radionuclides from previous testing at the Bomb Burner
Unit. A minor estimated detection of two VOCs was seen in one sample, believed to represent
laboratory contamination. Uranium was the only metal detected above background. Gamma
activities were detected above background in a few samples. Gross alpha was above
background in one sample. Metal and radionuclide COCs were determined by comparing
sample results to background concentrations and to activities established for the Canyons Area
(Dinwiddie September 1997, Garcia November 1998, Tharp July 1998). Any metal or
radionuclide found to exceed background in any sample is considered a potential COC for the
site. Because the MDAs for uranium-235 analyses in the confirmation samples exceeded
background activity limits, nondetect sample results are also considered in identifying potential
COCs.

Organic COCs include acetone and toluene. The metal COC is uranium. The radionuclide
COCs are uranium-235, thorium-232, and uranium-238. No SVOC or HE compounds were
detected in any of the soil samples collected at SWMU 94C. The COCs that exceed
background limits occurred primarily in the northern most part of the site very near the location
of the former Bomb Burner Unit. The concentrations are only slightly above background and do
not represent a significant source of contamination; they may represent a remnant of the former
operations in this area. Table 2.5.1-1 lists the COCs and the sample locations where they were
detected.

For radionuclides, the MDA is used for comparison to background. Gamma activity attributable
to uranium-235 and thorium-232 was detected above background in a few samples. Because
the MDA associated with nondetectable results for uranium-235 analyses was above
background in some instances (see Table 2.4.4-4), nondetect sample results are also
considered in identifying potential COCs. Three of the sample locations were above the
background activity. Thorium-232 was above the background activity in one sample and
uranium-235 was above the background activity in two samples. All elevated activities are
believed to be naturally occurring at SWMU 94C due to the natural characteristics of the rock
and soil in the area (RUST Geotech Inc. December 1994).

2.5.2 Environmental Fate

The primary source of COCs at SWMU 94C was the operation of the former Bomb Burner Unit
and open burn testing conducted in the area. The primary release mechanism of COCs to the
surface soil was direct contact of the Bomb Burner Unit and open burn tests with the native soil
(Figure 2.5.2-1). SWMU 94C lies just above the floor of Lurance Canyon. During intense
rainfall events, it is possible for surface runoff to erode the site and erosion could be considered
a release mechanism.
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Table 2.5.1-1
Summary of COCs for SWMU 94C

Maximum Background Maximum Average Sampling Locations
COCs Greater Limit/Canyons Area” Concentration Concentration” Where Background
Number of Than (mg/kg, except where (mg/kg, except (mg/kg, except Concentration
COC Type Samples Background noted) where noted) where noted) Exceeded”
vVOoC 12 environmental | Acetone NA 8.47 J pg/kg Not calculated CY94C-GR-012-8S
2 duplicate Toluene NA 0.331 J ug/kg Not calculated CY94C-GR-012-8S
Metals 12 environmental, | Uranium 3.42 9.28 48 CY94C-GR-012-SS
2 duplicate CY94C-GR-013-SS
Radionuclides | 15 environmental, | Thorium-232 1.03 pCi/g 1.09 pCi/g Not calculated® CY94C-GR-002-S
1 duplicate CY94C-GR-012-SS
Uranium-235 0.16 pCi/g 0.175 pCi/g Not calculated® CY94C-GR-009-S

(plus 5 samples
where MDA exceeds
background)
Uranium-238 2.31 pCi/g 11.9 pCi/g Not calculated® CY94C-GR-008-S
CY94C-GR-009-S
CY94C-GR-009-DU
CY94C-GR-014-SS
CY94C-GR-015-SS

®From Garcia November 1998 (for metals); from Dinwiddie September 1997 (for radionuclides).
bAverage concentration includes all samples.
‘Includes all samples with nondetectable results where the minimum detectable activity exceeds background (for radionuclides).

°An average minimum detectable activity is not calculated because of the variability in instrument counting error and the number of reported nondetectable
activities.

cocC = Constituent of concern.

102 4 = Canyon.

DU = Duplicate.

GR = Grab sample.

ug/kg = Microgram(s) per kilogram.
MDA = Minimum detectable activity.
mg/kg = Milligram(s) per kilogram.
NA = Not applicable.

pCi/g = Picocurie(s) per gram.

S = Subsurface soil sample.

SS = Surface soil sample.

SWMU = Solid Waste Management Unit.
vOC = Volatile organic compound.
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Conceptual Model Flow Diagram for SWMU 94C,
Bomb Burner Area and Discharge Line







Table 2.5.1-1 summarizes potential COCs for SWMU 94C. Based upon the nature and extent
of contamination at the site, metals and radionuclide COCs occur sporadically in surface soil at
isolated location within the site boundary. No distinct horizontal distribution of contamination is
present. The depth to groundwater is approximately 150 feet bgs. High partitioning coefficients
and low mobility of the COCs in soil media indicate the COCs will not migrate, but will instead
tend to stay fixed in the surface soil. Therefore, groundwater is not considered a viable
contaminant pathway. All potential COCs were retained in the conceptual model and were
evaluated in the human health and ecological risk assessments.

The current land use for SWMU 94C is industrial. However, because the future land use for
SWMU 94C is recreational (DOE et al. October 1995), the potential human receptor is
considered a recreational user of the site. For all applicable pathways, the exposure routes for
the recreational user are dermal contact and ingestion/inhalation. Only ingestion of soil is
considered a major exposure route for the recreational user. Potential biota receptors include
flora and fauna at the site. Similar to the recreational user, direct ingestion of soil is considered
the major exposure route for biota, in addition to ingestion through food chain transfers or direct
uptake. Annex 2-E, Section V, provides additional discussion of the exposure routes and
receptors at SWMU 94C.

2.6 Site Assessments

Site assessments at SWMU 94C include risk screening assessments followed by risk baseline
assessments (as required) for both human health and ecological risk. The following sections
summarize the site assessment results. Annex 2-E provides details of the site assessment.

2.6.1 Summary

.The site assessment conciudes that SWMU 94C has no significant potential to affect human
health under a recreational land use scenario. After considering the uncertainties associated
with the available data and modeling assumptions, ecological risks associated with SWMU 94C
were found to be very low. Section 2.6.2 briefly describes and Annex 2-E provides details of the
site screening assessments.

2.6.2 Screening Assessments

Risk screening assessments were performed for both human health risk and ecological risk for
SWMU 94C. This section briefly summarizes the risk screening assessments.

2.6.2.1 Human Health

SWMU 94C has been recommended for recreational land use (DOE et al. October 1995).
Annex 2-E provides a complete discussion of the risk assessment process, results, and
uncertainties. Because COCs are present in concentrations or activities greater than
background levels, it was necessary to perform a health risk assessment analysis for the site.
Generally, COCs that were evaluated in this risk assessment included all detected organics and
all inorganic and radiological COCs for which samples were analyzed. The risk assessment
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process provides a quantitative evaluation of the potential adverse human health effects caused
by constituents in the site’s soil by calculating the hazard index (HI) and excess cancer risk for a
recreational land use setting. The excess cancer risk from nonradiological COCs and
radiological COCs is not additive (EPA 1989).

In summary, the HI for a recreational land use setting calculated for SWMU 94C nonradiological
COCs is 0.00, which is less than the numerical standard of 1.0 suggested by risk assessment
guidance (EPA 1989). Incremental HI risk, determined by subtracting risk associated with
background from potential nonradiological COC risk, is 0.00. There was no calculated excess
cancer risk for SWMU 94C nonradiological COCs. NMED Guidance states that cumulative
excess lifetime cancer risk must be less than 1E-5 (NMED March 2000), thus the excess cancer
risk for this site is below the suggested acceptable risk value. There was no calculated
incremental excess cancer risk.

The incremental total effective dose equivalent for radionuclides for a recreational land use
setting for SWMU 94C is 5.02E-2 millirems (mrem)/year (yr), which is well below the
recommended dose limit of 15 mrem/yr found in EPA’s Office of Solid Waste and Emergency
Response Directive No. 9200.4-18 (EPA 1997) and reflected in a document entitled, “Sandia
National Laboratories/New Mexico Environmental Restoration Project—RESRAD Input
Parameter Assumptions and Justification” (SNL/NM February 1998). The incremental excess
cancer risk for the recreational land use scenario for the radionuclide COCs is 7.6E-7, which is
much lower than risk values calculated from naturally occurring radiation and from intakes
considered as background concentration values.

The residential land use scenarios for this site are provided only for comparison in the Risk
Assessment Report (Annex 2-E). The report concludes that SWMU 94C does not have
potential to affect human health under a recreational land use scenario.

2622 Ecological

An ecological screening assessment that corresponds with the screening procedures (NMED
March 1998) in the EPA’s Ecological Risk Assessment Guidance for Superfund (EPA 1997) was
performed as set forth by the NMED Risk-Based Decision Tree. An early step in the evaluation
compared COC concentrations and identified potentially bioaccumulative constituents (see

~ Annex 2-E, Sections I, VI, VII.2, and VI1.3). This methodology also required developing a site
conceptual model and a food web model as well as selecting ecological receptors. Each of
these items was presented in the “Predictive Ecological Risk Assessment Methodology for
SNL/NM ER Program, Sandia National Laboratories/New Mexico” (IT July 1998) and will not be
duplicated here. The screening also includes the estimation of exposure and ecological risk.

Tables 15, 16, 17, and 18 of Annex 2-E present the results of the ecological risk assessment
screen. Site-specific information was incorporated into the screening assessment when such
data were available. One hazard quotient greater than 1 was originally predicted; however,
closer examination of the exposure assumptions revealed an overestimation of risk primarily
attributed to exposure concentration (maximum COC concentration was used in estimating risk),
the plant toxicity benchmark, and background risk. Based upon an evaluation of these
uncertainties, ecological risks associated with this site are expected to be very low.
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2.6.3 Baseline Risk Assessments

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

2.6.3.1 Human Health

Because human health results of the screening assessment summarized in Section 2.6.2.1
indicate that SWMU 94C does not have potential to affect human health under a recreational
land use setting, a baseline human health risk assessment is not required for SWMU 94C.

2632 Ecological

Because ecological results of the screening assessment summarized in Section 2.6.2.2 indicate
that SWMU 94C has very low ecological risk, a baseline ecological risk assessment is not
required for SWMU 94C.

26.4 Other Applicable Assessments

A surface-water site assessment was conducted at SWMU 94C in November 2000. The
surface-water assessment guidance was developed jointly by Los Alamos National Laboratory
and the NMED Surface-Water Quality Bureau. The assessment evaluated the potential for
erosion from SWMU 94C. SWMU 94C received a score of 77.2, indicating that it has a
relatively high erosion potential primarily due to the lack of vegetative or rock cover. The few
COCs detected at the site were at scattered locations (Table 2.5.1-1), indicating that surface
runoff is not causing contaminant migration at SWMU 94C. Additionally, as discussed under the
Results and Conclusions (Section 2.4.4.2.2) and Screening Assessments (Section 2.6.2)
sections, COCs detected are not at levels that pose a threat to human health or the environment
or that could adversely affect surface-water quality.

2.7 No Further Action Proposal

2.7.1 Rationale

Based upon field investigation data and the human health risk assessment analysis, an NFA
decision is recommended for SWMU 94C because no COCs (metals, VOCs, or radionuclides)
were present in concentrations considered hazardous to human health for a recreational land
use scenario.

2.7.2 Criterion

Based upon the evidence provided above, SWMU 94C is proposed for an NFA decision in
conformance with Criterion 5 (NMED March 1998), which states, “The SWMU/AOC has been
characterized or remediated in accordance with current applicable state or federal regulations,
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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 2-A
Summary of Testing Activities at SWMU 94
Lurance Canyon Burn Site



2A.0 INTRODUCTION

The Lurance Canyon Burn Site (LCBS) was used for testing fire survivability of transportation
containers, weapons components, simulated weapons, and satellite components. Testing
programs at the LCBS can be grouped into the following six categories related to burn
structures:

e Portable pan burn tests

o Small surface impoundment (Solid Waste Management Unit [SWMU] 94E)

o Large Open Burn Pool (LOBP)

« Small Open Burn Pool (SOBP)

« Light Airtransport Accident Resistant Container (LAARC) Unit (Discharge Pit,
SWMU 94F)

« Bomb Burner Unit (Lines at Discharge Pit, SWMUs 94C and 94D)

« Small Wind-Shielded (SWISH) Unit

« Smoke Emissions Reduction Facility (SMERF)

o Bunker 9830 and Support Buildings

e Aboveground tanks (SWMU 94A)

e Debris/soil mounds (SWMU 94B)

o Scrap Yard (SWMU 94G).
Table 2A-1 summarizes the burn testing structures and associated features at SWMU 94. This
annex describes the historical operations at each of these structures and locations are shown
on Figures 2A-1 and 2A-2.
2A1 PORTABLE PAN BURN TESTS
The test log for SWMU 94 records 65 burn tests involving seven testing programs that took
place in portable pans (Table 2A-1) (SNL/NM November 1994), but additional tests may have
taken place prior to the first 1979 entry. Portable pan burn tests were conducted from
approximately 1975 to 1991 (Palmieri April 1995a). Burn tests requiring a similar testing
environment are now conducted in the SOBP. Round portable pans, 6 to 10 feet in diameter
and 2 to 3 feet deep (Figure 2A-3), were set up with or without temporary chimneys in at least
five locations within SWMU 94 (Gill November 1982, Hickox and Abitz December 1994, Palmieri

April 1995a). These sites are just north and just south of the Small Surface Impoundment
(SWMU 93E), south of the SWISH Unit in the Bomb Burner Unit trench and at the current-day
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Table 2A-1
Summary of Burn Testing and Associated Operations at
SWMU 94, Lurance Canyon Burn Site

radionuclides, metals)

Number of
Recorded Tests
Test Test Type/ (SNL/NM Test/Operational Test Materials/
Unit/Structure Operation Test Date November 1994) Release Location Operational Release Reference
Portable Pans Open Burning 1975 to March 65 (minimum) Primary Detonation Area Detonations SNL/NM November 1994
1991 (SWMU 65B) and Near (HE, gun propeliant, Moore September 1981
1985 to 1987 Field Dispersion Area radionuclides) Larson and Palmieri October 1994
(none conducted) (SWMU 65D) Caregeorges January 1994
Hickox and Abitz December 1994
Palmieri March 1995
Palmieri April 1995a
None (most evaporated) Wastewater (JP-4 fuel
Small Surface and water mixture)
Impoundment
Small Surface Open Burning pre-1979 to 1980 4 Subsurface infiltration Wastewater SNL/NM November 1994
Impoundment (JP-4 fuel and water
mixture)
LOBP (30 x Open Burning 1977 to present 53 (Inciudes Railcar | 1977 test (evaporated) 1977 | Wastewater Palmieri October 1994
60 feet) Burn Test) to 1983 (Inactive) 1983 to (JP-4 fuel and water
1987 (SWMU 13) mixture, radionuclides)
1988 to present (COA
POTW via trucking)
SOBP (20 x Open Burning 1992 to present 23 1992 to present (COA Wastewater SNL/NM November 1994
20 feet) POTW via trucking; (JP-4 fuel and water Palmieri October 1994
connected to the LOBP) mixture)
LAARC Unit Enclosed June 1980 to 63 Unlined discharge pit Wastewater SNL/NM November 1994
Burning August 1987 (JP-4 fuel and water
mixture)
Bomb Burner Enclosed September 1982 to 23 Within Bomb Burner Unit Detonations (HE SNL/NM November 1994
Unit Burning January 1988 radionuclides, metals)
Unlined discharge pit Wastewater
(JP-4 fuel and water
mixture)
1 TABS Test Bomb Burner Unit trench Detonation (HE,

Refer to footnotes at end of table.




Table 2A-1 (Concluded)
Summary of Burn Testing and Associated Operations at
SWMU 94, Lurance Canyon Burn Site
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Number of Recorded Test
Test Test Type/ Tests (SNL/NM Test/Operational Materials/Operational
Unit/Structure Operation Test Date November 1994) Release Location Release Reference
SWISH Unit Enclosed January 1983 to 61 None (never disposed of | None (wastewater SNL/NM November 1994
Burning April 1990 wastewater) recirculated, never Author [unk] Date {unk]c
disposed) Palmieri October 1994
Palmieri December 1994a
SMERF Enclosed August 1992 to 27 1992 to present (COA None (wastewater
Burning present POTW via trucking) recirculated)
Bunker 9830 Enclosed 1967 to present Cable testing None (contained within None Larson and Palmieri August 1994
Burning (Control 10 (fire suppressant) | the bunker) Palmieri November 1994a
Bunker/Storage)
1975 to 1988 (Burn
Testing)
Aboveground Supply Water, 1980 to present NA Subsurface infiltration Accidental spills of JP-4 | Hickox November 1994
Tanks JP-4 Fuel, and fuel on soil Larson and Palmieri October 1994
Coolant for Burn
Testing
Debris/Soil Grading pre-1992 to present NA Subsurface infiltration or | Metals or radionuclides | Palmieri April 1995a
Mounds surface runoff leachate
Scrap Yard Storage of 1980 to present NA Subsurface infiltration Accidental spills of Hickox November 1994
surplus test hydraulic oils on soil Larson and Palmieri October 1994
materials Palmieri November 1994b
COA = City of Albuquerque.
HE = High explosive(s).
JP-4 = Jet fuel composition 4.

LAARC = Light Airtransport Accident Resistant Container.

LOBP = Large Open Burn Pool.

NA = Not applicable.

POTW = Publicly Owned Treatment Works.
SMERF = Smoke Emission Reduction Facility.
SNL/NM = Sandia National Laboratories/New Mexico.

SOBP = Small Open Burn Pool.
SWISH = Small Wind-Shielded (Unit).
SWMU = Solid Waste Management Unit.
TABS = Torch Activated Burn System.
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Photograph of portable pans in the southern portion of
the scrap yard in April 1995. The pans held JP-4 fuel
and water used in small-scale burn tests at SWMU 94.

Figure 2A-3
Photograph of Portable Pan
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location of the SOBP (Palmieri April 1995a). Following a test, water remaining in the portable
pans was typically left to evaporate (Jercinovic et al. November 1994). However, some
wastewater from the portable pans may have been discharged into the Small Surface
Impoundment fuel fire at a minimum temperature of 1,850 degrees Fahrenheit (°F)
(Caregeorges January 1994). After completing the test, the test unit was swipe tested to
determine whether uranium dioxide was released (Larson and Palmieri October 1994). No
radioactivity was found on the swipe samples.

Uncontained Pool-Fire Tests

In September 1981, five tests of uncontained pool fires were conducted in the area of the Bomb
Burner Unit trench (SWMU 94C) to investigate the size of a fire produced from fuel leaking from
an aircraft wing. Jet fuel composition 4 (JP-4) fuel was pumped from a 55-gallon tank onto a
steel plate that rested on a pan, which was then covered with a concrete pad. A portable
chimney was placed over the pan. The JP-4 fuel was pumped onto the steel plate at varying
rates to control the size of the burn pool. No other materials were burned (Moore September
1981, Hickox and Abitz December 1994). These tests occurred prior to the first portable pan
entry in the log book.

Gun-Propellant Canister Tests

In October 1982, five burn tests involving exposure of M5-155 gun-propellant canisters to JP-4
fuel fires were performed at SWMU 94 (Gill November 1982, Palmieri March 1995, SNL/NM
November 1994) in a portable pan located near the entrance to the site (Figure 2A-1). Gun and
rocket propeliants-are composed primarily of nitrocellulose, but they differ in that gun propellant
does not contain aluminum or potassium perchlorate (Hickox and Abitz December 1994). The
purpose of the 11-minute burn tests was to observe and record the behavior of gun-propellant
canisters in a fully engulfing fire representative of an accidental fire situation. A portable pan

(6 feet in diameter and 2 feet deep) with an air curtain system was used for the tests. The air
curtain, produced by a fan rated at 14,000 cubic feet per minute to blow air through an annular
area around the lip of the burn pan, protected the fire from wind effects. In three of the tests,
the M5-155 gun-propellant canister was breached in approximately 100 seconds, as evidenced
by a brilliant flash associated with the ignition of the gun propellant. An accelerated burning of
the fire ensued for about 15 to 20 seconds, presumably corresponding to the consumption of
the gun propellant. In two of the tests, the accelerated burning stage was followed by an igniter
explosion, which is not considered a large explosion (Hickox and Abitz December 1994). The
igniter consisted of a mild detonating fuse surrounded by barium nitrate. No detailed
information is available for two of the five tests.

Slow-Heat Tests

The vented slow-heat tests conducted in 1983 (Mata December 1983) were designed to
investigate whether the combustion products of burning PBX-9502 (TATB-95 percent,

Kel-F 800-5 percent) (Dobratz and Crawford January 1995) explosive would vent from the test
unit without reaching critical internal pressure that would cause an explosion. A corrugated
culvert chimney was placed over a portable burn pan in the Bomb Burner Unit trench, and a
hole was cut in the side for a large water-cooled lever arm. The lever arm portion inside the
corrugated culvert chimney extended over the portable pan. A mock weapon containing high
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explosives (HE) was placed on the end of the lever arm that extended over the burn pool, and
the other end of the lever arm was attached to a piston-like instrument that determined the
change in mass of the HE inside the weapon as a function of burn time (Hickox and Abitz
December 1994). Two burn tests were conducted to demonstrate the successful operation of
the water-cooling system. On October 4, 1983, a third test with a vented stainless steel casing
containing insensitive (i.e., nonshockwave initiated) HE was conducted in a JP-4 fuel fire at a
nominal temperature of 2,000°F for approximately 60 minutes (Mata December 1983, Hickox
and Abitz December 1994). The HE inside the weapon was completely burned without an
explosion. ’

Nitromethane Calibration Tests

Thirty-eight nitromethane calibration tests were conducted at SWMU 94 between September
and October 1984 (SNL/NM November 1994). The tests involved filling test units with
nitromethane and exposing them to a JP-4 fuel fire. The purpose of these tests was to calibrate
detonation velocity using liquid nitromethane and Composition-1 (C-1) and Composition-7
explosives (Palmieri March 1995). The tests were conducted in the Bomb Burner Unit trench.
A trial test was conducted in August 1984 using gasoline rather than nitromethane. Neither the
trial test using gasoline nor the first two nitromethane tests completely detonated the C-1
explosives. The remaining 36 tests were high-order detonations (see SNL/NM November 1994
for additional information on these tests).

2A.2 SMALL SURFACE IMPOUNDMENT

SWMU 94E, Small Surface impoundment is approximately 60 feet long, 25 feet wide, and less
than 2 feet deep (Figure 2A-1) (Palmieri December 1994b, SNL/NM August 1994). The inactive
impoundment is surrounded by low soil berms on the south and west sides (Larson and

Palmieri October 1994) (Figures 2A-4a and 2A-4b). A crude concrete trough approximately

3 feet long is located at the northeastern edge of the impoundment, and a manhole is on the
southern edge of the impoundment (Hickox November 1994, Palmieri December 1994b)

(Figure 2A-4a). The exact use of the manhole is not known (Hickox November 1994, Palmieri
December 1994b). It is believed that the small surface impoundment was used once to burn
JP-4 fuel as a test demonstration (Jercinovic et al. November 1994). The first three log book
entries (from October 1979 through February 1980) reference the “old facility” and the “culvert
facility,” which refer to portable chimney setups in the small surface impoundment (Palmieri April
1995a, SNL/NM November 1994). These tests consisted only of JP-4 fuel fires and investigated
the effectiveness of controlling the flames with portable chimneys. The impoundment currently
receives storm runoff from the northwestern portion of the site and may have received liquids
from the portable pans (Jercinovic et al. November 1994).

2A3 THE LARGE OPEN BURN POOL

The LOBP is an active burn unit located approximately 200 feet southeast of the SMERF
(SNL/NM August 1994) (Figure 2A-2). The pool is formed by a rectangular concrete basin

30 by 60 feet and 3 feet deep (Figure 2A-5a) and is concrete/fiber-ceramic-lined (Palmieri
October 1994, Larson and Palmieri October 1994). Fire tests at the LOBP were primarily
performed on a variety of shipping containers, most of which burned in the LOBP and contained
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Figure 2A-4a Photograph of the small surface impoundment (SWMU 94E) in
December 1994. The impoundment is located east of the camera
bunker. View is 10 the southwest.
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Small Surface Impoundment

Figure 2A-4b Photograph of the small surface impoundment (SWMU 94E)
in April 1995. Photograph was taken from the direction of
surface runoff. View is to the southwest.

Figure 2A-4
Photographs of SWMU 94E, Small Surface Impoundment
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Figure 2A-5a Photograph of the LOBP under construction at SWMU 94
in 1977. View is to the northwest.
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A Fuel Storage Tanks
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Figure 2A-5b  Photograph of the SOBP at SWMU 94 in April
1995. View is to the north.

Figure 2A-5
Photographs of Large Open Burn Pool and Small Open Burn Pool
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no radioactive materials (Palmieri October 1994). However, one test in 1991 involved an H1501
accident-resistant container unit that did contain uranium-238 and beryllium (SNL/NM
November 1994).

The LOBP was built in 1977 in order to conduct the Railcar Burn Test (synonymous with the
Yankee Cask Test) (Palmieri October 1994, Jercinovic et al. November 1994, Palmieri
December 1994c). Wastewater from this burn test was left in the LOBP to evaporate.
Following the Railcar Burn Test in 1977, the LOBP was inactive until testing resumed in June
1983 (Jercinovic et al. November 1994, Palmieri March 1995, SNL/NM November 1994).

In 1983 a drain was installed in the LOBP (Jercinovic et al. November 1994) in order to facilitate
test unit access following a burn test. The drain was connected to the Oil Surface Impoundment
(SWMU 13) with 24-inch-diameter corrugated culvert pipe. The Oil Surface Impoundment is
located approximately 200 feet south of the LOBP (Figure 2A-2) (Palmieri October 1994,
Jercinovic et al. November 1994).

Fifty-two burn tests have been conducted in the LOBP from June 1983, when burn testing
resumed, to the present. From 1984 to 1987, the operational practice was to discharge the
water and residual JP-4 fuel from the LOBP to the Oil Surface impoundment after the JP-4 fuel
burned out. Nine tests in the LOBP discharged wastewater to the impoundment through the
underground corrugated piping system during this time period (Larson and Palmieri October
1994, Jercinovic et al. November 1994). In 1987 waste-water discharges to the impoundment
ceased (Palmieri October 1994, Larson and Palmieri October 1994), and a closed-loop,
recirculation system was constructed between the LOBP and the aboveground tanks

(SWMU 94A) north of the LOBP. All wastewater associated with the burn testing is currently
recycled to these tanks for reuse in subsequent burn tests. Recycled wastewater is
periodically tested and pumped into tanker trucks, removed from the site, and released to the
City of Albuguergue (COA) publicly owned treatment works under the Sandia National
Laboratories/New Mexico (SNL/NM) allotment of 1 million gallons per year (Palmieri December
1994d). Nonhazardous solid waste such as damaged ceramic insulation was disposed of at the
Kirtland Air Force Base landfill (Author [unk] Date [unk]a, Martz September 1985, Author [unk]
Date [unk]d). The personnel conducting the tests are responsible for the disposal of solid
residues remaining in the bottom of the LOBP (Larson and Palmieri October 1994).

2A4 THE SMALL OPEN BURN POOL

The SOBP (an active burn unit) is located approximately 8 feet west of the LOBP (Figure 2A-2).
The SOBP was built in 1992 in order to reduce the amount of fuel required to perform the same
length test in the LOBP and, thereby, reduce the total smoke emissions (Palmieri October
1994). Since its construction, 23 burn tests have been conducted in the SOBP on
transportation containers and weapons components (SNL/NM November 1994). The pool is
formed by a square concrete basin 20 by 20 feet and 3 feet deep and is lined with sheet steel
(Figure 2A-5b). Metal sheets have been welded together and to the metal pan, so that a skirt is
formed around the pan at a 45-degree angle. A metal mesh drain is located in the northeastern
corner of the SOBP and is connected to the LOBP with a 2-inch-diameter underground pipeline.
Wastewater is drained from the SOBP to the LOBP in order to recirculate it back to the
aboveground storage tanks to the north (Figure 2A-2) (Palmieri April 1995a). Two aboveground
3.5-inch-diameter galvanized metal pipes supply water and fuel to the SOBP from the
aboveground tanks. These pipes connect into a single 3-inch-diameter pipe that enters the
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SOBP. All testing in the SOBP was completely contained, and there have been no documented
historical releases of hazardous constituents to the environment.

2A.5 THE LAARC UNIT

The LAARC Unit is an inactive burn unit located approximately 200 feet east of Bunker 9830
(SNL/NM August 1994) (Figures 2A-2 and 2A-6a). This unit was the first permanent structure
constructed at the site. The unit was constructed in approximately 1980 and was used for

63 fire tests of small transportation containers and mock weapons (Moore June 1982, Cocke
May 1984, Luna and Moore June 1983, Moore and Luna February 1983, Palmieri October
1994, Jercinovic et al. November 1994, Larson and Palmieri August 1994). The LAARC Unit
was last used in August 1987 (SNL/NM November 1994; Author [unk], January 1993; Palmieri
December 1994a) under an assurance of discontinuance with the City of Albuquerque Air
Pollution Bureau (Palmieri October 1994).

The burn pan located inside the unit is approximately 10 feet in diameter (Moore and Luna
February 1983) (Figure 2A-7). The LAARC received water and JP-4 fuel through an
underground pipeline from aboveground tanks located approximately 200 feet north of the unit
(Figure 2A-1) (Palmieri April 1995a). Wastewater was discharged from the burn pan through a
12-inch-diameter aboveground pipe to the LAARC Discharge Pit (SWMU 94F) located
approximately 50 feet south of the unit (Figure 2A-6b).

The wastewater was released into a 55-gallon drum in the bottom of the unlined discharge

pit (Figures 2A-6b and 2A-7) (Martz November 1985). The drum functioned as a flame
arrestor, sealing off and extinguishing any burning JP-4 fuel discharged with the wastewater
(Jercinovic et al. November 1994). As much as 1,500 gallons of wastewater per test may have
been discharged into the pit.

2A.6 THE BOMB BURNER UNIT

The Bomb Burner Unit (also referred to as the Corrugated Facility) was removed in 1997 under
the SNL/NM decommissioning and demolition program. The Bomb Burner Unit was constructed
of corrugated galvanized steel and mantled by a concrete platform (Figure 2A-8a). It is located
approximately 200 feet southeast of the SWISH Unit (SNL/NM August 1994) (Figure 2A-2). The
Bomb Burner Unit was constructed in 1982 (Palmieri October 1994, Jercinovic et al. November
1994). Between 1982 and its shutdown in 1988, it was used for 23 burn tests involving the
exposure of weapons (some containing depleted uranium) and components to abnormal
environments (Hooper May 1983, Stevenson December 1985, Mata December 1983, Palmieri
October 1994). The Bomb Burner Unit was built inexpensively as an expendable duplicate of
the LAARC Unit for conducting burn tests on weapons to avoid risking damage to the LAARC
Unit through a possible weapons detonation (Jercinovic et al. November 1994). The Bomb
Burner Unit was closed in 1988 under an assurance of discontinuance agreement with the COA
Air Pollution Bureau (Palmieri October 1994). The “RCRA [Resource Conservation and
Recovery Act] Facility Investigation [RF1} Work Plan for Operable Unit [OU] 1333, Canyons Test
Area” (SNL/NM September 1995) summarizes the tests conducted at the Bomb Burner Unit.
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Figure 2A-6a February 1993 photograph of the LAARC Unit trench and discharge pit
(SWMU 94F) showing the wastewater management system. Dashed
lines show approximate location of the discharge pit rim. View is to the
north.

Figure 2A-6b Photograph of LAARC Unit discharge pit (SWMU 94F). The
wastewater is discharged through the 12 in.-diameter pipe into a
55-gal drum. The wastewater subsequently overflows into the pit.

Figure 2A-6
Photographs of LAARC Unit and
SWMU 94F, LAARC Unit Discharge Pit
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Figure 2A-8a Photograph of the Bomb Burner area and discharge line (SWMU 94C) in
February 1993. Approximate locations of the discharge pipeline, TABS Test, Location B
rocket propellant test, and vented slow-heat tests are indicated. The approximate
location of the uncontained pool-fire tests, which were conducted at the southernmost

end of the trench, is not pictured. View is to the north.

Bomb Burner Unit Located 250 ft. North of Prt

Figure 2A-8b Photograph of Bomb Burner drscharge pit (SWMU 94D)
in December 1994. The pit is approximately 10 ft wide x
25 ft long x 8 ft deep. View is to the north.

Figure 2A-8
Photographs of SWMU 94C, Bomb Burner Area and Discharge Line,
and SWMU 94D, Bomb Burner Discharge Pit
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The Bomb Burner Unit was constructed below ground level to contain potential explosions that
might have occurred during burn tests. A shallow, open trench extending southward from the
Bomb Burner Unit was constructed to provide vehicle and equipment access to the unit
(Figure 2A-8a). Engineering drawings and maps suggest that fuel and water were supplied to
the burn unit from three aboveground tanks formerly located approximately 200 feet north of the
unit (Figure 2A-1) (SNL/NM 1983). These aboveground tanks have since been removed from
the site. The burn pan used in the Bomb Burner Unit is 10 feet in diameter (Hooper May 1983,
Mata December 1983). A 12-inch-diameter corrugated pipe connects the burn pan to the
Bomb Burner Discharge Pit (SWMU 94D) located approximately 250 feet south of the Bomb
Burner Unit (Figure 2A-1) (Palmieri October 1994, Jercinovic et al. November 1994). The
discharge pit is approximately 25 feet long, 10 feet wide and 8 feet deep (Figure 2A-8b)
(Palmieri December 1994d). Following tests that involved radionuclides, wastewater from the
Bomb Burner Unit was screened for radiological activity before being released into the
discharge pit (Palmieri October 1994). As many as 1,500 gallons of wastewater per test may
have been discharged into the pit.

Test reports document a number of the tests at the Bomb Burner Unit (Hooper May 1983,
Stevenson December 1985, Hill Date [unk], Mata December 1983) and describe the test set up
and materials involved. The Bomb Burner Area and Discharge Line are designated as

SWMU 94C. The remainder of this section describes two reported tests that are representative
of the testing conducted in the Bomb Burner Unit.

In September 1982, a burn test was conducted on a W-69 warhead used in the SRAM missile
(Hooper May 1983). Aluminum, steel, HE, and insulation materials were exposed to a JP-4 fuel
fire in order to determine the response of the W-69 to an accidental fuel fire. The fuel fire was
performed at a temperature of approximately 1,800°F for a total burn time of 95 minutes. The
warhead remained in place on the test stand and, as expected, all aluminum and organic
components melted (Hooper May 1983). The PBX-9404 HE did not detonate and was
consumed in a nonviolent manner, and no warhead materials were expelled from the unit.

On March 9, 1983, a W-80 warhead was subjected to a high-intensity JP-4 fuel fire at a nominal
temperature of 2,000°F for approximately 30 minutes (Hill Date [unk], Luna March 1983,
SNL/NM November 1994). The purpose of the test was to determine the behavior of internal
HE components and the inherent safety of the weapon when exposed to an accidental fuel fire.
The test unit configuration consisted of the warhead external aluminum case, binary parts, live
insensitive HE material, and a mass simulated canned subassembly placed 3.5 feet above the
surface of the fuel. Test unit thermocouples were wrapped with cera-blanket insulation,
shielded in a steel pipe, and then wrapped with additional insulation. The HE burned
successfully without any explosive incident. Real-time radiography and video coverage of the
warhead burn test was observed at Bunker 9830 (Hill Date [unk]).

Several burn tests have been conducted in the Bomb Burner Unit trench since 1982, including
portable pan burn tests such as the vented slow-heat tests and uncontained pool fires. Fuel-fire
burn testing conducted in the trench includes the Torch Activated Burn System (TABS) test
Location B (Figure 2A-1) and one series of rocket propellant tests. The TABS test Location B
resulted in detonation within the trench.
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2A7 THE SWISH UNIT

The SWISH Unit (Figure 2A-9) is located approximately 300 feet east of Bunker 9830

(Figure 2A-2) (SNL/NM August 1994). This active unit was constructed in 1983 and is currently
used to study the potential for protecting large pool burns from the wind (Author [unk} Date
[unk]c, Palmieri October 1994, Palmieri December 1994a). The SWISH Unit is the prototype for
meeting air-quality requirements while conducting burn tests. To request an exemption from
opacity requirements, testimony was given before the COA and Bernalillo County Joint Air
Quality Board on September 13, 1995. Approval for the requested exemption is expected in
October 1995. This unit has been used in 61 tests where large explosives fragments or blast
overpressures were not expected. Typical tests require small volumes (of up to 150 gallons) of
JP-4 fuel and involve test units such as hazardous materials shipping containers, small weapon
components and weapons mockups containing insensitive HE. Burn pools, typically ranging
from 6 feet up to 9 feet in diameter and 3 feet in depth were placed in the center of the SWISH
Unit fioor, which is about 25 by 25 feet (Author [unk] Date [unk]c, Jercinovic et al. November
1994). The base of the structure tapers to a stack assembly 3 by 6 feet by 13 feet tall

(Figure 2A-9). The stack is insulated and contains baffles to mix the flow and to reduce the
visible air emissions. JP-4 fuel was delivered to the SWISH Unit using portable tanks (Hickox
November 1994). Other records indicate that the small brown tank stationed between the
SWISH and LAARC Units (Figure 2A-2) was used to store fuel for burn tests at either the
SWISH or the LAARC Units (Palmieri December 1994b). The tank is portable, may have been
supported by wheels, and holds approximately 100 galions of fuel (Palmieri December 1994b).
Wastewater from burn tests conducted in the SWISH Unit is not discharged but is allowed to
evaporate (Palmieri December 1994e). There have been no documented historical releases of
hazardous constituents to the environment. An external sprinkler system cools the walls of the
SWISH Unit. Water circulation pipes and spray nozzles are situated at numerous points on the
outside structure. Cooling water that does not evaporate is captured in a shallow trough at the
base and is routed to an underground tank for storage and reuse. Burn tests at the SWISH Unit
are primarily performed on shipping containers, although lithium batteries have also been
burned in the facility (SNL/NM November 1994).

2A.8 THE SMERF

The SMERF (Figures 2A-10a and 2A-10b) is an active burn unit located approximately 150 feet
east of the Bomb Burner Unit (Figure 2A-2). This facility was constructed after the removal of
the Conical Container (CON-CON) Unit in 1988 as a scale-up of the SWISH Unit (Author [unk]
Date [unk]c, Palmieri October 1994, Larson and Palmieri October 1994). The first recorded test
at the SMERF was conducted in August 1992. This burn unit was built to test hazardous
materials shipping containers, transportation systems, weapons mockups, and associated
materials under actual fire accident conditions (Kent July 1994 ). Soil removed to enlarge the
CON-CON Unit site for the SMERF was bermed to direct surface-water flow away from the burn
site facilities into the main arroyo of the Lurance Canyon (Engineered Soil Berms, Figure 2A-2)
(Larson and Palmieri October 1994). To date, the only burns conducted in the SMERF have
been performance tests with JP-4 fuel (SNL/NM November 1994) to demonstrate compliance
with the City of Albuquerque Air Pollution Bureau regulations (Kent July 1994 ). To request an
exemption from opacity requirements, testimony was given before the COA and Bernalillo
County Joint Air Quality Board on September 13, 1995. Pending approval for the requested
exemption is expected in October 1995.
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Photograph of the SWISH Unit at SWMU 94 in December 1994.
View is to the north.

Figure 2A-9
Photograph of SWISH Unit
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Flgure 2A-10a Photograph of the SMERF at SWMU 94 in December 1994.
View is to the north.
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Figure 2A-10b Photograph of the SMERF conducting performance tests at
SWMU 94 in December 1994. View is to the northeast.

Figure 2A-10
Photographs of SMERF
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The SMERF is accessed by a shallow, open trench that rises southward to the entry road
(SNL/NM August 1994). The unit consists of a cubical test chamber approximately

20 by 20 feet. The chamber contains a 10- by 10-foot-square burn pan (Author [unk] Date
[unk]c) that can be reduced to an 8- or 7-foot-square configuration (SNL/NM November 1994).

A 20-foot-tall stack houses a passive afterburner to reduce smoke emissions (Author [unk] Date
[unk]c, Kent July 1994 ). Underground pipelines connect the unit to two of the three
aboveground tanks located north of the LOBP (SWMU 94A, Area 3). Two of the lines
recirculate a glycol/water cooling mixture between the vertical walls, roof panels, and the
storage tank. A third line supplies fuel from the JP-4 fuel tank. The underground pipes join the
SMERF at a valve box on the northern side of the unit. The valves are marked “fuel,” “water,”
and “water return.” Three additional aboveground tanks are located inside a concrete berm
enclosure on the eastern side of the SMERF. These tanks are connected to the incoming
pipelines by 8- and 3-inch lines. The tanks are part of the water recirculation system. Two of
these aboveground tanks are labeled “nonpotable water,” and the third is labeled “water/glycol.”
These tanks are part of a closed recirculation system. Propylene glycol is used for active
cooling of the walls and roof panels in the SMERF (Larson and Paimieri October 1994).

2A.9 BUNKER 9830 AND SUPPORT BUILDINGS

Bunker 9830, located approximately 200 feet northwest of the LAARC Unit (Figure 2A-1), was
constructed in 1967 to house instrumentation for SWMU 65 activities. The eastern half of
Bunker 9830 was used from 1975 though 1980 for fire tests on nuclear reactor control cables
(Larson and Palmieri August 1994, Paimieri November 1994a). These tests were conducted as
part of the reactor safety program in response to the Browns Ferry Reactor fire. In the initial
test, a mockup of a nuclear reactor cable assembly was constructed in Bunker 9830 and was
ignited to simulate the incident (Brouillard June 1994). The tests used heptane as a fuel source.
The number of tests conducted is unknown. Fire suppression tests were conducted in

Bunker 9830 from 1975 to 1980. A series of ten fire tests on cable insulation were conducted
using propane gas (Palmieri April 1995e). The bunker is not involved in current SWMU 94 burn
operations (Palmieri December 1994e) and is used to store equipment. All testing in Bunker
9830 was completely contained, and there have been no documented historical releases of
hazardous constituents to the environment.

Several small trailers northwest of Bunker 9830 store equipment, tools, parts, insulation, cable,
television monitors, instrumentation, and data systems (Larson and Palmieri October 1994).
Several trailers are marked by placards indicating the storage of hazardous chemicals.
According to interviewees, these designations are inaccurate for all but one identified trailer,
because there actually is no chemical storage in these trailers (Larson and Palmieri October
1994, Palmieri December 1994b). Currently, ali chemicals are stored in Building 9833A, which
is located about 200 feet southwest of Bunker 9830 (Figure 2A-2) (Larson and Palmieri October
1994).

The control and instrumentation point for the Lurance Canyon Explosives Test Site during
explosives testing was Building 9831 at SWMU 81 (New Aerial Cable Site). By 1979, the
control facility was moved to what is now the lunch trailer (Palmieri April 1995a) located 30 feet
from Bunker 9830. Currently, the control facility is set up in a trailer located off the southwest
corner of Bunker 9830 (Figure 2A-1) (Larson and Palmieri August 1994). Cables radiate from
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each of the previous control facilities to the various burn site units (Larson and Palmieri October
1994).

2A.10 ABOVEGROUND TANKS

Aboveground tanks (SWMU 94A) have been used to supply water, JP-4 fuel, and coolant for
burn testing at ali of the engineered structures. There are three storage tank locations at
SWMU 94 that served the LAARC Unit, the Bomb Burner Unit, the SMERF, the SOBP, and the
LOBP. The aboveground tank locations include an area north of the LAARC Unit, north of the
Bomb Burner Unit, and the current tank location north of the LOBP (Figure 2A-1). These three
aboveground tank locations are discussed below.

North of the LAARC Unit (Area 1)

An aboveground tank labeled “nonpotable water” is currently located north of the LAARC Unit
and was used to supply water to the unit (Figures 2A-1 and 2A-11a) (Hickox November 1994).
Two aboveground tanks were also formerly used for fuel storage at this location (Kervin April
1981). These two tanks have since been removed.

North of the Bomb Burner Unit (Area 2)

The 1983 historical aerial photograph shows that three aboveground tanks were formerly
located north of the Bomb Burner Unit (Figures 2A-1 and 2A-11b) (SNL/NM 1983). These
aboveground tanks were used to supply JP-4 fuel and water for testing at the Bomb Burner Unit.
The tanks are no longer present at the site, and no documentation exists that describes the
installation and removal of the tanks. No physical evidence exists at the site to identify their
former locations.

North of the LOBP (Area 3)

Three aboveground tanks are now located approximately 400 feet north of the LOBP: One
contains JP-4 fuel, another contains nonpotable water, and the third contains glycol/water
(Figures 2A-2 and 2A-11c¢). Prior to 1992, when the nonpotable water and glycol/water tanks
were installed, there were two nonpotable water tanks in addition to a JP-4 fuel tank at the same
location (Figure 2A-2) (Hickox November 1994). The current nonpotable water and JP-4 fuel
tanks provide water and fuel for burn tests conducted at the LOBP, the SOBP, and the SMERF.
The glycol/water is used as a coolant for the SMERF. A plastic-lined, earthen, secondary
overflow containment pit is installed around the aboveground tank containing JP-4 fuel

(Figure 2A-11d) (Larson and Paimieri October 1994).

Two underground pipelines connect the LOBP to the JP-4 fuel tank and to the nonpotable water
tank. Two aboveground 3.5-inch-diameter galvanized metal pipelines connect the SOBP to the
JP-4 fuel tank and to the nonpotable water tank. Three underground pipelines run from the
tanks to the SMERF: One connects to the JP-4 fuel tank, and the other two provide glycol/water
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Figure 2A-11a Photograph of the above ground tank (SWMU 94A, Area 1)
north of the LAARC Unit in April 1995. Additional above ground
tanks storing fuel were located here when the LAARC was
active. View is to the northeast.

LOBP Above-Ground Tanks

Rt SN

.;“_ . ) I.”‘*ﬂﬁ L
k . o ] Approximate Location of
» e . ,;__Fgrmer Aboyg-Ground Tank
P “’ Te ) . T — ]
Pomme
-

‘
e
.

R b4
L ~ 2

Figure 2A-11b  Photograph of the former above ground tank location (SWMU
94A, Area 2) north of the Bomb Burner Unit in April 1995. The
above ground tanks north of the LOBP are visable in the
background. View is to the northeast.

Figure 2A-11
Photographs of SWMU 94A, Aboveground Tank North of LAARC Unit and
Location of Former Aboveground Tank North of Bomb Burner Unit
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Figure 2A-11¢ Photograph of the aboveground tanks north of the LOBP (SWMU 94A,
Area 3) in April 1995. The aboveground tanks provide the recirculation
system for the LOBP, SOBP, and for the SMERF. Nonpotable water is
recirculated back to the labeled tank following testing. View is to the
north.

BN -

S Fonded Precipitation in Spill]
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Figure 2A-11d Photograph of the spill containment area surrounding the JP-4 fuel
aboveground tank (SWMU 94A, Area 3) north of the LOBP in
December 1994. The spill containment area is constructed of soil
overlying a plastic liner. View is to the northeast.

Figure 2A-11
Photographs of SWMU 94A, Aboveground Tanks North of LOBP
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coolant for circulation between the vertica! walls and roof panels of the SMERF. A recirculation
system currently routes wastewater back to the water and water/glycol tanks for storage and
reuse (Hickox November 1994, Larson and Palmieri October 1994).

2A.11 DEBRIS/SOIL MOUNDS

A Debris/Soil Mound Area (SWMU 94B) is located on the southern portion of SWMU 94, north
of the main arroyo in the Lurance Canyon (Figures 2A-2 and 2A-12). There is little
documentation for the origination of the debris/soil mound area, but this site appears to be the
product of grading and soil redistribution during the evolution of SWMU 94 since 1983. The
mounds, which range in height from about 3 to 6 feet, are not clearly defined but merge
together. The only apparent debris in the soil mound area is concrete fragments, electrical
cables, and wood (Figure 2A-12). Several radiological anomalies have been identified in the
debris/soil mound area. The radiological anomalies may be associated with past activities at
SWMU 65.

2A.12 SCRAP YARD

The Lurance Canyon Burn Site Scrap Yard (SWMU 94G) was started in 1980 in the
northwestern portion of the site (Figures 2A-2 and 2A-13a) (Palmieri November 1994b). The
scrap yard contains unused test equipment, portable generators, fiber/ceramic insulation, pipes,
pump motors, cinder blocks, test stands, cables, wood, portable pans, empty tanks labeled
JP-4, empty drums, and scrap metal (Figure 2A-13a and 2A-13b) (Hickox November 1994,
Larson and Palmieri October 1994). In approximately 1990, hydraulic oil leaked onto the soil in
the equipment/scrap yard (Larson and Palmieri October 1994). This is the only documented
release of liquid at the scrap yard. The affected soil was piaced in 55-galion drums and
removed (Larson and Palmieri October 1994). No other containerized fluids have ever been
(nor are expected to be) stored in the scrap yard.
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Photograph of part of the debris/soil mound area (SWMU 94B) in December 1994.
Visible debris is identified. View is to the south.

Figure 2A-12
Photograph of SWMU 94B, Debris/Soil Mound Area
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Figure 2A-13a Photograph of the scrap yard (SWMU 94G) in April 1995. Stored
inventory is indicated. View is to the west.

Figure 2A-13b Photograph of empty drums in the northern portion of the scrap
yard (SWMU 94G) in April 1995. View is to the north.

Figure 2A-13
Photographs of SWMU 94G, Scrap Yard
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ANNEX 2-B
Gamma Spectroscopy Results



COC NUMBER ER_SAMPLE_ID

602819
602819
602819
602819
602819
602818
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819

602819"

602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819

CY94C-GR-001-S
CY94C-GR-002-S
CY94C-GR-003-S
CY94C-GR-004-S
CY94C-GR-005-S
CY94C-GR-006-S
CY94C-GR-007-S
CY94C-GR-008-S

CY94C-GR-008-DU

CY94C-GR-009-S
CY94C-GR-001-S
CY94C-GR-002-S
CY94C-GR-003-S
CY94C-GR-004-S
CY94C-GR-005-S
CY94C-GR-006-S
CY84C-GR-007-S
CY94C-GR-008-S

CY94C-GR-009-DU

CY94C-GR-008-S
CY94C-GR-001-S
CY94C-GR-002-S
CY94C-GR-003-S
CY94C-GR-004-S
CY94C-GR-005-S
CY94C-GR-006-S
CY94C-GR-007-S
CY94C-GR-008-S

CY94C-GR-008-DU

CY94C-GR-009-S
CY94C-GR-001-S
CY94C-GR-002-S
CY94C-GR-003-S
CY94C-GR-004-S
CY94C-GR-005-S
CY94C-GR-006-S
CY94C-GR-007-S
CY94C-GR-008-S

CY94C-GR-009-DU

CY94C-GR-009-S
CY94C-GR-001-S
CY94C-GR-002-S
CY94C-GR-003-S
CY94C-GR-004-S
CY94C-GR-005-S
CY94C-GR-006-S
CY94C-GR-007-S

94C RFI MDAs

ANALYTE
Actinium-228
Actinium-228
Actinium-228
Actinium-228
Actinium-228
Actinium-228
Actinium-228
Actinium-228
Actinium-228
Actinium-228

Americium-241
Americium-241
Americium-241
Americium-241
Americium-241
Americium-241
Americium-241
Americium-241
Americium-241
Americium-241
Cerium-144
Cerium-144
Cerium-144

Cerium-144

Cerium-144

Cerium-144

Cerium-144

Cerium-144

Cerium-144
Cerium-144
Cesium-134
Cesium-134
Cesium-134
Cesium-134
Cesium-134
Cesium-134
Cesium-134
Cesium-134
Cesium-134
Cesium-134
Cesium-137
Cesium-137
Cesium-137
Cesium-137
Cesium-137
Cesium-137
Cesium-137

ACTIVITY DETECTED UNITs

0.956
1.11
0.62

0.514

0.532

0.842

0.703

0.992

0.953
0.75

<.0376
<.0409
<.038
<.0254
0.0687
<.032
<.0321
<.0428
<.0287
<.0218
0.0821
<.0798
<.0526
<.0481
<.0467
0.0653
0.145
<.0654
<.0761
<.068
<.0153
<.0168
<.0109
<.0102
<.00991
<.0115
<.0107
<.0139
<.0174
<.0149
<.0147
<.0163
<.0104
0.0111
<.00951
<.011
<.0103

pCilg
pCi/g
pCilg
pCi/g
pCilg
pCi/g
pCi/g
pCi/g
pCilg
pCi/g
pCi/g
pCilg
pCilg
pCilg
pCi/g
pCil/g
pCi/g
pCilg
pCilg
pCi/g
pCi/g
pCi/g
pCilg
pCilg
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCilg
pCi/g
pCi/g
pCilg
pCi/g
pCi/g
pCi/g
pCilg

pCilg -

pCi/g
pCilg
pCilg
pCilg
pCilg
pCilg
pCi/g
pCilg
pCilg

‘MDA
0.0615
0.0684
0.0438
0.0412
0.0398
0.046
0.0432
0.0558
0.0705
0.0593
0.0376
0.0409
0.038
0.0254
0.025
0.032
0.0321
0.0428
0.0287
0.0218
0.0726
0.0798
0.0526
0.0481
0.0467
0.0541
0.0511
0.0654
0.0761
0.068
0.0153
0.0169
0.0109
0.0102
0.00991
0.0115
0.0107
0.0139
0.0174
0.0149
0.0147
0.0163
0.0104
0.00981
0.00951
0.011
0.0103



94C RFI MDAs

602819 CY94C-GR-008-S  Cesium-137 <.0133 pCi/g 0.0133
602819 CY94C-GR-009-DU  Cesium-137 <.0168 pCi/g 0.0168 .
602819 CY94C-GR-009-S  Cesium-137 <.0143 pCilg 0.0143
602819 CY94C-GR-001-S  Chromium-51 <.166 pCi/g 0.166
602819 CY94C-GR-002-S Chromium-51 <.182 pCi/g 0.182
602819 CY94C-GR-003-S Chromium-51 0.125 pCi/g 0.118
602819 CY94C-GR-004-S Chromium-51 <.109 pCi/g 0.109
602819 CY94C-GR-005-S Chromium-51 <.106 pCi/g 0.106
602819 CY94C-GR-006-S Chromium-51 <.122 pCi/g 0.122
602819 CY94C-GR-007-S Chromium-51 <.115 pCi/g 0.115
602819 CY94C-GR-008-S Chromium-51 <.148 pCilg 0.148
602819 CY94C-GR-009-DU Chromium-51 <.178 pCi/g 0.178
602819 CY94C-GR-009-S Chromium-51 <.156 pCi/g 0.156
602819 CY94C-GR-001-S Cobalt-60 <.0168 pCi/g 0.0168
602819 CY84C-GR-002-S Cobalt-60 <.0188 pCilg 0.0188
602819 CY94C-GR-003-S Cobalt-60 <.0121 pCi/g 0.0121
602819 CY94C-GR-004-S Cobalt-60 <.0112 pCi/g 0.0112
602819 CY94C-GR-005-S Cobalit-60 <.01089 pCilg 0.0109
602819 CY94C-GR-006-S Cobalt-60 <.0126 pCi/g 0.0126
602819 CY94C-GR-007-S Cobalt-60 <.0118 pCilg 0.0118
602819 CY94C-GR-008-S Cobalt-60 <.0153 pCi/g 0.0153
602819 CY94C-GR-009-DU  Cobalt-60 <.0192 pCi/g 0.0192
602819 CY94C-GR-009-S Cobait-60 <.0159 pCi/g 0.0159
602819 CY94C-GR-001-S iron-59 <.0388 pCilg 0.0388
602819 CY94C-GR-002-S Iron-59 <.0433 pCi/g 0.0433
602819 CY94C-GR-003-S iron-59 <.0278 pCi/g 0.0278
602819 CY94C-GR-004-S Iron-59 <.026 pCi/g 0.026
602819 CY94C-GR-005-S Iron-59 <.0251 pCilg 0.0251
602819 CY94C-GR-006-S Iron-59 <.029 pCilg 0.029
602819 CY94C-GR-007-S Iron-59 <.0273 pCi/g 0.0273
602819 CY94C-GR-008-S fron-59 <.0352 pCifg 0.0352
602819 CY94C-GR-009-DU Iron-59 <.0443 pCilg 0.0443
602819 CY94C-GR-009-S Iron-59 <.0369 pCi/g 0.0369
602819 CY94C-GR-001-S Lead-212 1.02 pCilg 0.0256
602819 CY94C-GR-002-S Lead-212 1.11 pCilg 0.0282
602819 CY94C-GR-003-S Lead-212 0.813 pCi/g 0.0182
602819 CY94C-GR-004-S Lead-212 0.717 pCi/g 0.0169
602819 CY94C-GR-005-S Lead-212 0.597 pCi/g 0.0164
602819 CY94C-GR-006-S Lead-212 0.823 pCi/g 0.0189
602819 CY94C-GR-007-S Lead-212 0.677 pCi/g 0.0178
602819 CYS84C-GR-008-S Lead-212 0.834 pCilg 0.0228
602819 CY94C-GR-009-DU  Lead-212 0.842 pCi/g 0.0273
602819 CY94C-GR-009-S Lead-212 0.878 pCil/g 0.0241
602819 CY94C-GR-001-S Lead-214 1.16 pCi/g 0.0287
602819 CY94C-GR-002-S Lead-214 1.18 pCi/g 0.0316
602819 CY94C-GR-003-S Lead-214 0.777 pCi/g 0.0204
602819 CY94C-GR-004-S Lead-214 0.785 pCi/g 0.019
602819 CY94C-GR-005-S Lead-214 0.649 pCilg 0.0184

602819 CY94C-GR-006-S Lead-214 0.751 pCi/g 0.0213
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CY94C-GR-007-S
CY94C-GR-008-S

CY94C-GR-009-DU

CY94C-GR-009-S
CY94C-GR-001-S
CY94C-GR-002-S
CY94C-GR-003-S
CY94C-GR-004-S
CY94C-GR-005-S
CY94C-GR-006-S
CY94C-GR-007-S
CY94C-GR-008-S

CY94C-GR-008-DU

CY94C-GR-009-S
CY94C-GR-001-S
CY94C-GR-002-S
CY94C-GR-003-S
CY94C-GR-004-S
CY94C-GR-005-S
CY94C-GR-006-S
CY94C-GR-007-S
CY94C-GR-008-S

CY94C-GR-009-DU

CY94C-GR-008-S
CY94C-GR-001-S
CY94C-GR-002-S
CY94C-GR-003-S
CY94C-GR-004-S
CY94C-GR-005-S
CY94C-GR-006-S
CY94C-GR-007-S
CY94C-GR-008-S

CY94C-GR-009-DU

CY94C-GR-009-S
CY94C-GR-001-S
CY94C-GR-002-S
CY94C-GR-003-S
CY94C-GR-004-S
CY94C-GR-005-S
CY94C-GR-006-S
CY94C-GR-007-S
CY94C-GR-008-S

CY94C-GR-008-DU

CY94C-GR-009-S
CY94C-GR-001-S
CY94C-GR-002-S
CY94C-GR-003-S
CY94C-GR-004-S
CY94C-GR-005-S

94C RFI MDAs

Lead-214
Lead-214
Lead-214
Lead-214
Potassium-40
Potassium-40
Potassium-40
Potassium-40
Potassium-40
Potassium-40
Potassium-40
Potassium-40
Potassium-40
Potassium-40
Radium-226
Radium-226
Radium-226
Radium-226
Radium-226
Radium-226
Radium-226
Radium-226
Radium-226
Radium-226
Radium-228
Radium-228
Radium-228
Radium-228
Radium-228
Radium-228
Radium-228
Radium-228
Radium-228
Radium-228
Ruthenium-103
Ruthenium-103
Ruthenium-103
Ruthenium-103
Ruthenium-103
Ruthenium-103
Ruthenium-103
Ruthenium-103
Ruthenium-103
Ruthenium-103
Ruthenium-106
Ruthenium-106
Ruthenium-106
Ruthenium-106
Ruthenium-106

0.734
0.861
0.943
0.989
17.1
17.9
18.6
205
19.9
25.1
18.7
17.7
14.7
156.3
0.984
0.957
0.745
0.628
0.641
0.646
0.58
0.763
0.77
0.857
0.956
1.1
0.62
0.514
0.5632
0.842
0.703
0.992
0.953
0.75
<.0161
<.0177
<0114
<.0107
<.0104
0.0193
<.0112
<.0145
<.0179
<.0155
<143
<.158
<.101
<.0949
<.0921

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCilg
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCilg
pCi/g
pCilg
pCi/g
pCilg
pCi/g
pCi/g
pCi/g
pCi/g
pCilg
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCilg
pCilg
pCi/g
pCilg
pCilg
pCi/g
pCilg
pCilg
pCilg
pCi/g
pCilg
pCi/g
pCilg
pCilg
pCi/g

0.02
0.0258
0.0312
0.0273

0.214
0.238
0.153
0.142
0.138

0.16

0.15

0.185
0.244
0.201
0.0342
0.0378
0.0242
0.0228
0.0221
0.0255
0.0239
0.0308
0.0388
0.0332
0.0615
0.0684
0.0438
0.0412
0.0398
0.046
0.0432
0.0558
0.0705
0.0593
0.0161
0.0177
0.0114
0.0107
0.0104
0.012
0.0112
0.0145
0.0179
0.0155
0.143
0.158
0.101
0.0948
0.0921



94C RFI MDAs

602819 CY94C-GR-006-S Ruthenium-106 <.107 pCi/g 0.107
602819 CY94C-GR-007-S Ruthenium-106 <.0996 pCi/g 0.0996
602819 CY94C-GR-008-S Ruthenium-106 <.128 pCi/g 0.129
602819 CY94C-GR-009-DU Ruthenium-106 <.162 pCi/g 0.162
602819 CY94C-GR-009-S Ruthenium-106 <.138 pCi/g 0.138
602819 CY94C-GR-001-S  Thorium-231 <.0726 pCi/g 0.0726
602819 CY94C-GR-002-S  Thorium-231 <.0799 pCi/g 0.0799
602819 CY94C-GR-003-S  Thorium-231 <.0516 pCi/g 0.0516
602819 CY94C-GR-004-S  Thorium-231 <.0478 pCi/g 0.0478
602819 CY94C-GR-005-S  Thorium-231 <.0464 pCi/g 0.0464
602819 CY94C-GR-006-S  Thorium-231 <.0536 pCi/g 0.0536
602819 CY94C-GR-007-S  Thorium-231 <.0503 pCi/g 0.0503
602819 CY94C-GR-008-S  Thorium-231 <.0647 pCi/g 0.0647
602819 CY94C-GR-009-DU Thorium-231 0.146 pCi/g 0.0776
602819 CY94C-GR-009-S  Thorium-231 <.0684 pCi/g 0.0684
602819 CY94C-GR-001-S  Thorium-232 1 pCi/g 0.0251
602819 CY94C-GR-002-S  Thorium-232 1.09 pCi/g 0.0277
602819 CY94C-GR-003-S  Thorium-232 0.797 pCi/g 0.0179
602819 CY94C-GR-004-S  Thorium-232 0.703 pCi/g 0.0165
602819 CY94C-GR-005-S  Thorium-232 0.585 pCilg 0.0161
602819 CY94C-GR-006-S  Thorium-232 0.806 pCi/g 0.0185
602819 CY94C-GR-007-S  Thorium-232 0.663 pCilg 0.0174
602819 CY94C-GR-008-S  Thorium-232 0.817 pCi/g 0.0224
602819 CY94C-GR-009-DU  Thorium-232 0.825 pCi/g 0.0267
602819 CY94C-GR-009-S  Thorium-232 0.861 pCi/g 0.0236
602819 CY94C-GR-001-S  Thorium-234 0.74 pCi/g 0.38
602819 CY94C-GR-002-S  Thorium-234 1.88 pCilg 0.414
602819 CY94C-GR-003-S  Thorium-234 1.42 pCi/g 0.363
602819 CY94C-GR-004-S  Thorium-234 0.96 pCi/g 0.256
602819 CY94C-GR-005-S  Thorium-234 0.945 pCi/g 0.251
602819 CY94C-GR-006-S  Thorium-234 1.48 pCi/g 0.317
602819 CY94C-GR-007-S  Thorium-234 0.712 pCi/g 0.31
602819 CY94C-GR-008-S  Thorium-234 3.36 pCi/g 0.416
602819 CY94C-GR-009-DU  Thorium-234 4.58 pCi/g 0.271
602819 CY94C-GR-009-S  Thorium-234 5.97 pCi/g 0.24
602819 CY94C-GR-001-S  Uranium-235 0.158 pCi/g 0.081
602819 CY94C-GR-002-S  Uranium-235 <.0891 pCi/g 0.0891
602819 CY94C-GR-003-S  Uranium-235 <.0584 pCi/g 0.0584
602819 CY94C-GR-004-S  Uranium-235 <.0536 pCi/g 0.0536
602819 CY94C-GR-005-S  Uranium-235 0.0713 pCi/g 0.052
602819 CY94C-GR-006-S  Uranium-235 <.0601 pCilg 0.0601
602819 CY94C-GR-007-S  Uranium-235 0.104 pCi/g 0.055
602819 CY94C-GR-008-S  Uranium-235 <.0727 pCi/g 0.0727
602819 CY94C-GR-009-DU  Uranium-235 0.128 pCilg 0.0827
602819 CY94C-GR-009-S-  Uranium-235 0.175 pCi/g 0.0739
602819 CY94C-GR-001-S  Uranium-238 0.74 pCi/g 0.38
602819 CY94C-GR-002-S  Uranium-238 1.88 pCi/g 0.414
602819 CY94C-GR-003-S  Uranium-238 1.42 pCi/g 0.363
602819 CY94C-GR-004-S  Uranium-238 0.96 pCilg 0.256




602819
602818
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602818
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819
602819

CY94C-GR-005-S
CY94C-GR-006-S
CY94C-GR-007-S
CY94C-GR-008-S

CY94C-GR-008-DU

CY94C-GR-008-S
CY94C-GR-001-S
CY94C-GR-002-S
CY94C-GR-003-S
CY94C-GR-004-S
CY94C-GR-005-S
CY94C-GR-006-S
CY94C-GR-007-S
CY94C-GR-008-S

CY94C-GR-009-DU

CY94C-GR-009-S
CY94C-GR-001-S
CY94C-GR-002-S
CY94C-GR-003-S
CY94C-GR-004-S
CY94C-GR-005-S
CY94C-GR-006-S
CY94C-GR-007-S
CY94C-GR-008-S

CY94C-GR-009-DU

CY94C-GR-009-S

94C RFI MDAs

Uranium-238
Uranium-238
Uranium-238
Uranium-238
Uranium-238
Uranium-238
Yttrium-88
Yttrium-88
Yttrium-88
Yttrium-88
Yttrium-88
Yttrium-88
Yttrium-88
Yttrium-88
Yttrium-88
Yttrium-88
Zirconium-95
Zirconium-95
Zirconium-95
Zirconium-95
Zirconium-95
Zirconium-95
Zirconium-95
Zirconium-95
Zirconium-95
Zirconium-95

0.945
1.48
0.712
3.36
458
5.97
<0182
<.0201
<.0129
<.012
0.0156
<.0136
<0126
<.0166
<,0211
<0173
<0311
<.0345
<.0221
<.0208
<.0201
<.0233
<.0218
<.0282
0.0429
<.0302

pCi/g
pCilg
pCilg
pCi/g
pCilg
pCi/g
pCilg
pCilg
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCilg
pCilg
pCilg
pCilg
pCilg
pCilg
pCil/g

0.251
0.317
0.31
0.416
0.271
0.24
0.0182
0.0201
0.0129
0.012
0.0118
0.0136
0.0126
0.0166
0.0211
0.0173
0.0311
0.0345
0.0221
0.0208
0.0201
0.0233
0.0218
0.0282
0.0356
0.0302



ON-SITE LABORATORY (RPSD)
ANALYSIS REQUEST AND CHAIN OF CUSTODY

Internal Lab Page _1_of _2_
Batch No. (900 ?(/5 SAR/WR No. AR/COC | 603232
Dept. No./Mail Stop:  6134/MS1088 Date Samples Shipped: i ~ Z 5 ~I¢/ smo ust|Logged By: || Characterization Only
Project/Task Manager:  Freshour/Henderson Carrier/Waybill No. H C Project/Task No.: 7214.02.02.14 [ ] waste Characterization
Project Name: Site 94C Bomb Burner Lab Contact: F Dominguez SMO Aulhorization:i { l“x ~ -RCRA Date =
Record Center Code: Lab Destination: RPSD Location: Tech Area: -Send preliminary/copy report to:
Logbook Ref. No.: SMO ContacvPhone: D Salmi 844-3110 Building: Room:
Service Order No.:  CFO 021 [_] Release to ERCL On-Site Lab
Release to Off-Site Lab
ER Sample 1D or Beginning | ER Site]  Date/Time(hr) Reference LOV(available at SMO) -This COC Number Releases
Sample No.-Fraction Sample Location Detait Depth (ft) | No. Collected Container COC No(s).:_603231
RPSD Screen |Sample Sample Sample Preserv- |Collection Sample
RPSD No.-Fraction | Remarks/Aliquot Amounts CcPM Mass Quantity Matrix | Type | Volume ative Method Type Analysis Request
051783-005 CY94C-GR-011-88 0 94C 042400 1220 S M 160z none G SA G?.’H’P.@.S.P.e.?...@ 87
051784-005 _[CY94C-GR-012-SS 0 | 94c | 042400 1225 | s | M | 160z | none | @ sA_ |camma spec 5 /5. 5.
02-
051785-005 CY94C-GR-013-SS 0 94C 042400 1235 S .M 160z none G SA Gamma Specﬂ/??/
051792-005 CY94C-GR-014-SS 0 94C 042400 1240 S M 160z none G SA
RMMA Yes DNo Ref. No. Sample Tracking Smo Use Special Instructions/QC Requirements
Sample Disposal Return to Clleng%poéa[ by Lab Date Entered(mm/dd/yy) EDD Yes [(Ine
Turnaround Time [ Normal G( . Rush ) ) Entered by: Raw Data Package Yes D No
" |Reguired Réport Date JQC inits. *Send report to:
Name _Pignature Init Company/Organization/Phone/Cellular
Sample Nl M Sanchez , Vi bnchr—= T2 H) |westons135/845-3267 P Henderson 284-2617
Team (Mo, | 0
Marbors 7' 5 THIS coc pEeLoASus 60323
, [ A , *Please_list as yepdrate report. ) _
1.Relinquished by Joz  Ong. (¢ £S bate ¢475 ¢)Time  |200 4 Relinquished By s NN g J[X5 Date H/7AD Time)h 5
— . N ) hagpiihgd . . b
1. Received by ) Org. N5 Date ofj2{fw Time 300 4. Receivedby 7. . B 3R 09053 Date ‘-\L‘ 7 lay . Time b5~
2.Relinquished by Date 4 f Time 1339 5.Relinquished by—" 1\_, Org. Date Time
2. Received by 0r97 i %Q'Date [/ 7 Time 42 &7) 5. Received by Org. Date Time
3.Relinquished by Date 4 HILA Time ©830 6.Relinquished by Org. Date Time
3. Received by /% % Date 4/ z4/or)Time pf 2> |6. Received by Date Time

[

¥ ret fapol W&ML IRl Ll A




ON-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page 2 of _2_
(9@0%(/ 2 AR/COC- 603232
Project Name: M Project/Task Manger: JCase No:
ER Sample ID or Beginning| ER Date/Time (hr) Reference LOV(available at SMO)
Sample No.-Fraction] Sample Location Detail | Depth (ft) | Site No. Collected Container
RPSD Screen |Sample Sample Saniple Preserv- |Collection Sample
RPSD No.-Fraction | Remarks/Aliquot Amounts CPM Mass Quantity Matrix | Type | Volume ative Method Type Analysis Request
051793-005 |CY94C-GR-015-SS 0 94C | 042400 1242 S M 160z none G SA GammaSpec
0% 4607
v
G

\£ES 0y

[(eSs OF

Recipient Initials

Abnormal Conditions on Receipt

LAB USE




04/26/00 09:11 FAX b44312s SMuU

e Vv

EESTTTTTTETSTLTETEL LS
E 33 TX REPORT tT 1
FESETEETTTLTTEESTTELS

TRANSMISSION OK

TX/RX NO 0239

CONNECTION TEL 78455262
SUBADDRESS

CONNECTION ID

ST. TIME 04/26 09:05

USAGE T 05'59

PGS. SENT 16

RESULT 0K

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

* Sandia National Labcratories - *
* Radiation Protection Sample Diagnestics Program [806 Laboratory] *
* 4/25/00 3:43:07 BPM *

***tt************************************************ e o o Je o %k de g & koo ko k ke ok ke

* +
* Analyzed by:LAJ&u»— gz Jw Reviewed by:

- *
I A 2 2 E A X L A X X222 22X 222 22 22 S22 240 & a0y * ¥%Z%zz4%ék*********

Customer FRESHOUR/PERRY (€6134-SMO)

Customer Sample ID : 051783-005 4qc- geol(

Lab Sample ID : 00074301

Sample Description . MARTNELLT SOTL Samprg Mo Ra-226 and U-235 gamma peaks
Sample Quantity . 627.000 gram intertere. Either isotope

Sample Date/Time : 4/24/00 12:20:00 PM may be over-estimated.
Acquire Start Date/Time : 4/25/00 2:02:54 PM

Detector Name : LARQ2

Elapsed Live/Real Time : 6000 / 6003 seconds

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

Nuclide
Name

Activity
(pCi/gram )
Not Detected
1.958E+000
7.48E-001
6.61E-001
Not Detected

8.66E-001
9.73E-001
9.08E-001
Not Detected
8.59E-001
8.58E-001
8.1%E-001
7.39E-001

Not
Not
Not
Not

Detected
Detected
Datected
Detected
Not Detected
Not Detected
Not Detected

AW e ™ e - e = -

2-sigma
Error

3.21E+000
3.45E-001
1.31E-001

4.68E-001
2.90E-001
2.43E-001
1.84E-001
6.55E-001
5.70E-001
1.68E-001

-—-—— - - e ma-
- a - e ---a
- e e - -

MDA

(pCi/gram )

W w e ——— -

8.25E-001
5.89E-001
4.25E-002
4.46E-002
3.53E+001

1.51E-001
1.23E-001
8.14E-002
4.41E-001
6.66E-002
3.8BE-002
2.97E-001
6.85E-002

2.24E-001
1.25E+001
1.34E+000
3.74E-001
2.06E-001
3.43E-001
7.63E-001

- 4 AT, NN

wt. OF golt
42 '%ﬂ



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

Sandia National Laboratories
ition Protection Sample Diagnostics Program [806 Laboratory] *
4/25/00 3:43:07 PM *

g******************************************* (ETTTTRELIE L L L L& &5 2 5

Uby:(Udoa~  4)ab 100

Reviewed by:

-*************************************** * ik

. FRESHOUR/PERRY (6134-SMO)

ample ID

ID 74301
cription :

atity . 627.000
a2/Time : 4/24/00
art Date/Time : 4/25/00
ime : LARO2
re/Real Time : 6000 /

MARINELLI SOIL SAMPLE
12:20:00 PM

051783-005 fﬁ(@ — 400

Notz:
gram
2:02:54 PM

6003 seconds

y *
*q/@ai/ﬁa**********

*

*

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

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

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

Not Detected = =--------- 8.25E-001 ‘
1.95E+000 3.21E+000 5.99E-001 R -
7.45E-001 3.45E-001 2.25-002 W, OF coll,
6.61E-001 1.31E-001 4.46E-002

Not Detected  --------- 3.59E+001 é;z?
8.66E-001 4.68E-001 1.51E-001 j
9.73E-001 2.90E-001 1.23E-001
9.08E-001 2.43E-001 8.14E-002

Not Detected @ --------- 4 .41E-001
8.585E-001 1.94E-001 6.66E-002
B.58E-001 6.55E-001 3.98E-002
8.19E-001 5.70E-001 2.97E-001
7.38E-001 1.68E-001 6.85E-002

lot Detected @ --------- 2.24E-001

‘ot Detected @ --------- 1.25E+001

‘ot Detected @ --------- 1.34E+000

ot Detected @ --------- 3.74E-001 w}

ot Detected @ --------- 2.06E-001 \
ot Detected @ --------- 3.43E-001

ot Detected @ --------- 7.69E-001

ot Detected @ --------- 1.14E+001 \(7

>t Detected @ ~-------- 5.15E-001

>t Detected @ -~-------- 4.16E+002 \g

)t Detected @ --------- 2.32E+000 \L

't Detected @ --------- 5.13E-002 pC\

t Detected @ --------- 2.52E-001

Post-It™ brand fax transmittal memo 7671 I# of pages » / D

©mIKE WG thiys

From

0. pPeidy

© WwlisTor/

Co.

Weston '

Dept.

Phcme:?‘f5 _ Oé’é7

P EY5 - 5267

Fax # 577/3/287




[Summary Report] - Sample ID: : 00074301 .
Nuclide Activity 2-sigma
Name (pCi/gram ) Error
AG-108m Not Detected @ ---------
AG-110m Not Detected  ---------
BA-133 Not Detected  ---------
BE-7 Not Detected  ---------
CD-115 Not Detected  ---------
CE-139 Not Detected  ---------
CE-141 Not Detected  ---------
CE-144 Not Detected  ---------
CO-56 Not Detected  -----=----
CO-57 -Not Detected  -=--------
CO-58 Not Detected  ---------
CO-60 Not Detected  ----+----
CR-51 Not Detected ----=-----
CS-134 Not Detected  ---------
CS8-137 Not Detected  ---------
EU-152 Not Detected ---------
EU-154 Not Detected  ---------
EU-155 Not Detected  ---------
FE-58 Not Detected ---------
GD-153 Not Detected @ ---------
HG-203 Not Detected  ---------
I-131 Not Detected  ---------
IR-192 Not Detected @ ---------
K-40 1.41E+001 1.93E+000
MN-52 Not Detected  ---------
MN-54 Not Detected  ---------
MO-98 Not Detected  ---------
NA-22 Not Detected  ---------
NA-24 Not Detected @ ---------
NB-95 Not Detected  ---------
ND-147 Not Detected @ ---------
NI-57 Not Detected  ---------
RU-103 Not Detected  ---------
RU-106 Not Detected  ---------
SB-122 Not Detected  ---------
SB-124 Not Detected @ ---------
SB-125 Not Detected  ---------
SN-113 Not Detected  ---------
SR-85 Not Detected  ---------
TA-182 Not Detected  ---------
TA-183 Not Detected  ---------
TL-201 Not Detected @ =---------
XE-133 Not Detected  ---------
Y-88 Not Detected @ ---------
ZN-65 Not Detected @ ---------
ZR-95 Not Detected  ---------

05| F83-005

MDA
(pCi/gram )

3.54E-002
2.80E-002
4.93E-002
2.20E-001
9.19E-002
2.66E-002
4.95E-002
2.26E-001
2.76E-002
2.91E-002
2.86E-002
3.20E-002
2.13E-001
3.91E-002
2.96E-002
8.73E-002
1.71E-001
.36E-001
.05E-002
.04E-001
.97E-002
.71E-002
.45E-002
.37E-001
.15E-002
.25E-002
.81E-001
.56E-002
.06E-001
.99E-001
.96E-001
.82E-002
.68E-002
.54E-001
.76E-002
.70E-002
.36E-002
.37E-002
.60E-002
.3%E-001
.10E-001
.30E-001
.01E-001
.70E-002
.06E-002
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*************************************************************************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [806 Laboratory] *
4/25/00 5:25:01 PM *

*
.****************************************************** P Y I 222 22 2 & 2 & &)

. TIPSR :

[ i pH *
* Analyzed by: u Reviewed by *Wﬁ************

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

Customer : FRESHOUR/PERRY (6134 -SMO)
Customer Sample ID ~: 051784-005 q4C~ (ROIQ-
Lab Sample ID : 00074302 1 2
Sample Description . MARINELLI SOIL SAMPLE
Sample Quantity : 515.000 gram
Sample Date/Time : 4/24/00 12:25:00 PM
Acquire Start Date/Time : 4/25/00 3:44:49 PM
Detector Name : LABO2
Elapsed Live/Real Time : 6000 / 6002 seconds
Comments:
*************************************************************************
Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  --------- 7.98E-001 .
RA-226 Not Detected  --------- 1338000 WT- OF toil
PR-214 8.84E-001 1.73E-001 5.33E-002
BI-214 7.70E-001 1.58E-001 5.21E-002
PB-210 Not Detected  =--------- 4.00E+001 5/5j
TH-232 1.04E+000 5.58E-001 1.81E-001
. RA-228 1.09E+000 3.78E-001 1.55E-001
AC-228 1.02E+000 2.70E-001 8.08E-002
TH-228 5.07E-001 5.02E-001 5.57E-001
RA-224 9.80E-001 2.25E-001 8.18E-002
PB-212 9.14E-001 4.16E-001 4.61E-002
BI-212 1.08E+000 6.43E-001 3.62E-001
TL-208 8.38E-001 2.06E-001 7.89E-002
U-235 Not Detected  --------- 2.56E-001
TH-231 Not Detected  --------- 1.49E+001
PA-231 Not Detected  --------- 1.54E+000
TH-227 Not Detected  --------- 4 ,34E-001
RA-223 Not Detected  --------- 2.61E-001
RN-219 Not Detected @ --------- 4 .,15E-001
PB-211 Not Detected  --------- S.08E-001
TL-207 Not Detected  --------- 1.40E+001
AM-241 Not Detected @ --------- 5.71E-001
PU-238 Not Detected  --------- 4.76E+002
NpP-237 Not Detected  --------- 2.64E+000
PA-233 Not Detected @ --------- 6.12E-002
TH-229 Not Detected  --------- 2.93E-001



O51F8H-00%

[Summary Report] - Sample ID: 00074302

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ ----=----- 4 .23E-002
AG-110m Not Detected  --------- 3.83E-002
BA-133 Not Detected @ --------- 5.94E-002
BE-7 Not Detected @ -----=---- 2.63E-001
CD-115 Not Detected --------- 1.10E-001
CE-139 Not Detected @ --------- 3.05E-002
CE-141 Not Detected @ --------- 5.70E-002
CE-144 Not Detected  --------- 2.57E-001
CO-56 Not Detected @ --------- 3.38E-002
CO-57 Not Detected @ --------- 3.39E-002
CO-58 Not Detected @ --------- 3.42E-002
CO-60 Not Detected @ --------- 3.96E-002
CR-51 Not Detected @ --------- 2.57E-001
CS-134 Not Detected @ --------- 4.66E-002
CS-137 Not Detected --------- 2.24E-002
EU-152 Not Detected  --------- 1.01E-001
EU-154 Not Detected --------- 2.01E-001
EU-155 Not Detected @ -----=---- 1.60E-001
FE-59 Not Detected @ --------- 7.56E-002
GD-153 Not Detected @ --------- 1.24E-001
HG-203 Not Detected @ --------- 3.47E-002
I-131 Not Detected @ --------- 3.24E-002
IR-192 Not Detected @ --------- 2.92E-002
K-40 1.55E+001 2.13E+000 2.68E-001
MN-52 Not Detected @ --------- 3.82E-002
MN-54 Not Detected @ --------- 1.52E-002
MO-99 Not Detected  --------- 3.32E-001
NA-22 Not Detected @ --------- 4 .37E-002
NA-24 Not Detected @ --------- 1.21E-001
NB-95 Not Detected @ --------- 2.36E-001
ND-147 Not Detected - --------- 2.48E-001
NI-57 Not Detected @ --------- 9.05E-002
RU-103 Not Detected @ --------- 2.94E-002
RU-106 Not Detected  --------- 2.85E-001
SB-122 Not Detected @ --------- 5.65E-002
SB-124 Not Detected @ --------- 3.15E-002
SB-125 Not Detected  --------- 9.04E-002
SN-113 Not Detected @ --------- 3.94E-002
SR-85 Not Detected @ --------- 4 18E-002
TA-182 Not Detected @ --------- 1.72E-001
TA-183 Not Detected @ --------- 5.78E-001
TL-201 Not Detected  --------- 2.80E-001
XE-133 Not Detected @ --------- 2.39E-001
Y-88 Not Detected @ --------- 3.29E-002
ZN-65 Not Detected @ --------- 1.14E-001
ZR-95 Not Detected @ --------- 5.87E-002




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

* Sandia National Laboratories ’ *
* Radiation Protection Sample Diagnostics Program [806 Laboratoryl *
* 4/25/00 7:06:56 PM *
*************************************************************************
* *
* Analyzed by: ,kuﬂ q];&}uD Reviewed by: é{ 0d *
kkhkkrhkhkkhkkkidkd I R R XA LR R R XEE222 2222 X222 2 2 2 2 ot i * * *hhkdkkhkrkhkdkxx

Customer : FRESHOUR/PERRY (6134-SMO)
Customer Sample ID : 051785-005 qUC - 6803
Lab Sample ID : 00074303

R3-226 and U-235 gamma Deaks
interfzsre. Eithar 1sctope
may be over-estimated.

. MARINELLI SOIL SAMPLE VO

Sample Description
619.000 gram

Sample Quantity
Sample Date/Time 4/24/00 12:35:00 PM
Acquire Start Date/Time 4/25/00 5:26:43 PM
Detector Name : LABO2

Elapsed Live/Real Time : 6000 / 6002 seconds

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

Nuclide _ Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ --------- 7.96E-001
RA-226 1.93E+000 7.43E-001 5.98E-001 — .
PB-214 7.33E-001 1.40E-001 4.16E-002 | - 505 }*7/L‘
BI-214 6.33E-001 1.37E-001 3.95E-002
PB-210 Not Detected @ --------- 3.45E+001
TH-232 8.11E-001 3.74E-001 1.34E-001 }é }‘%.ﬁ
RA-228 8.12E-001 2.93E-001 1.21E-001
AC-228 7.81E-001 2.15E-001 6.94E-002
TH-228 8.10E-001 6.87E-001 4.17E-001
RA-224 7.87E-001 1.81E-001 5.69E-002
PBE-212 7.30E-001 2.82E-001 3.92E-002
BI-212 8.05E-001 5.60E-001 2.84E-001
TL-208 Not Detected @ =--------- 6.34E-002 451(
U-235 Not Detected @ --------- 2.07E-001
TH-231 Not Detected @ --------- 1.19E+001
PA-231 Not Detected @ --------- 1.25E+000C
TH-227 Not Detected @ --------- 3.57E-001
RA-223 Not Detected @ --------- 2.00E-001
RN-219 Not Detected @ --------- 3.30E-001
PB-211 Not Detected @ ------=~--- 7.41E-001
TL-207 Not Detected @ -----=---- 1.16E+001
AM-241 Not Detected  --------- 4 .81E-001
PU-239 Not Detected @ --------- 4 .04E+002
NP-237 Not Detected @ --------- 2.20E+000
PA-233 Not Detected @ --------- 5.19E-002
TH-229 Not Detected @ --------- 2.35E-001



[Summary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-13¢
CE-141
CE-144
CO-56
C0-57
CO-58
CO-60
CR-51
CS-134
C8-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-182
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: : 00074303
Activity 2-sigma
(pCi/gram ) Error

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

1.22E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

MDA

3.28E-002
2.72E-002
4.88E-002
2.17E-001
9.15E-002
2.59E-002
4 _.59E-002
2.17E-001
2.92E-002
2.74E-002
3.09E-002
3.16E-002
2.16E-001
3.76E-002
1.73E-002
8.19E-002
1.59E-001
9.74E-002
6.10E-002
9.68E-002
2.87E-002
2.62E-002
2.51E-002
2.31E-001
3.34E-002
3.20E-002
2.78E-001
3.35E-002
1.11E-001
1.94E-001
1.80E-001
8.28E-002
2.62E-002
2.36E-001
4.75E-002
2.53E-002
7.44E-002
3.44E-002
3.54E-002
1.36E-001
4.92E-001
2.33E-001
1.98E-001
2.63E-002
9.12E-002
4.78E-002

05iFF55-995

(pCi/gram )
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [806 Laboratory] *
* 4/25/00 3:42:46 PM *

I'TEEEE LSS XSS S A LSS SRR SR RSl lil il Rl il sl sl il i Rl sttt sy
*

*
* Analyzed by:Ll )| o® Reviewed by:

*

L AR R R AR RSS2 AR RS RS RdRl sl sd il i XXX 2 dd i X *g/ #&}**********
Customer : FRESHOUR/PERRY (6134-SMO)

Customer Sample ID : 051792-005 (iqqc-6R 014

Lab Sample 1D P OD074304 Note: Ra-225 and U-235 gzmma peaks

interisre. Eitheriscicp

a

Sample Description MARINELLI SOIL SAMPLE

Sample Quantity 583.000 gram - ver-estimat
Sample Date/Time 4724700 12:40:00 PM may be over-e
Acquire Start Date/Time 4/25/00 2:02:33 PM

Detector Name LABO1l

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:
L 2 R R R R R R A RS R R R R AR A a2 22402 RS 2282l XXX 22X R R L LSRR SRR L KX T

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 1.19E+001 5.49E+000 6.87E-001
RA-226 4 .17E+000 3.62E+000 6.87E-001 -— “
PB-214 9.00E-001  4.46E-001 ¢ 558-002 LI 1. OF sor//
BI-214 8.69E-001 2.01E-001 6.49E-002
PB-210 Not Detected @ --------- 1.08E+001
TH-232 8.86E-001 8.79E-001 2.01E-001 {E; é;,jg
RA-228 1.13E+000 1.72E-001 2.41E-001 f}
AC-228 1.06E+000 9.64E-001 1.16E-001
TH-228 7.24E-001 3.26E-001 6.30E-001
RA-224 1.04E+000 3.95E-001 8.94E-002
PR-212 1.02E+000 1.87E-001 5.14E-002
BRI-212 1.14E+000 8.74E-001 4.33E-001
TL-208 8.07E-001 6£.98E-001 9.89E-002
U-235 Not Detected = --------- 1.90E-001
TH-231 Not Detected @ --------- 1.07E+001
PA-231 Not Detected @ --------- 1.72E+000
TH-227 Not Detected @ --------- 3.62E-001
RA-223 Not Detected @ --------- 1.91E-001
RN-219 Not Detected @ --------- 4.,72E-001
PB-211 Not Detected @ --------- 1.04E+000
TL-207 Not Detected @ --------- 1.81E+001
AM-241 Not Detected @ --------- 2.82E-001
PU-239 Not Detected @ --------- 4.64E+002
NP-237 Not Detected @ --------- 2.59E+000
PA-233 Not Detected @ --------- 7.24E-002
TH-229 Not Detected @ --------- 2.44E-001

Detected



[Summary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
C5-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-9¢9
NA-22
NA-24
NB-95
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: : 00074304
Activity 2-sigma
(pCi/gram ) Error

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

1.58E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

(pCi/gram )

G)bel—‘!—'l\)t\)»h»hl—‘wmwwl—‘[\)l—‘Hm»bpbrbwwwwlo\DHN\prmN#nbw.hNUI(AJHUJChpr‘I

051712 -005~

MDA

.07E-002
.08E-002
.52E-002
.36E-001

20E-001

.17E-002
.75E-002
.44E-001
.23E-002
.16E-002

.

43E-002

.47E-002
.83E-001
.06E-002

.

38E-002

.48E-002
.44E-001
.53E-001
.57E-002
.65E-002
.73E-002
.88E-002
.36E-002
.97E-001
.66E-002

63E-002

.27E-001
.73E-002
.39E-001
.54E-001
.80E-001
.10E-001
.80E-002
.69E-001
.70E-002
.79E-002
.11E-001
.67E-002
.88E-002
.16E-001
.74E-001
.61E-001
.68E-001
.03E-002
.41E-001
.28E-002
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [806 Laboratory] *
* 4/25/00 5:24:59 PM *

[ TX22XX22X2 2222 2222222222 22222222220 S22 d2i2222222 222 322222t s22 2Rt s R

* *
* Analyzed by:(A)Uu~ g)a\|v® Reviewed by:

*
[Z2ZZEXLE2E LSS ELS SRRl i tsss sttty *i/ *hkdkdkkhkhkkkkkx

Customer FRESHOUR/PERRY (6134-SMO)
Customer Sample ID 051793-005 94c-¢gvels™
Lab Sample ID 0074305

Sample Description MARINELLI SOIL SAMPLE

Sample Quantity :

650.000 gram

Sample Date/Time _ : 4/24/00 12:42:00 PM
Acquire Start Date/Time 4/25/00 3:44:47 PM
Detector Name : LABO1
Elapsed Live/Real Time : 6000 / 6002 seconds
Comments:
I R 2 RS 2L RS SRS LR SR LSS SIS L L LSRR RS SRS SR A R R R AL AR SRR AL LS EZ AR AR SRS RS RS XL X R 2
Nuclide Activity 2-sigma MDA

Name (pCi/gram ) Error (pCi/gram ) _ _
U-238 3.07E+000 8.87E-001 5.85E-001 LL// CV )QQ/L
RA-226 2.70E+000 4.34E+000 §.91E-001

PB-214 7.30E-001 1.55E-001 5.20E-002

BI-214 6.62E-001 1.57E-001 5.49E-002 :

PB-210 Not Detected @ --------- 8.91E+000 bga
TH-232 7.86E-001 4 _.20E-001 1.73E-001 3
RA-228 Not Detected @ --------- 1.98E-001

AC-228 8.18%E-001 2.73E-001 1.18E-001

TH-228 1.06E+000 3.22E-001 4 .75E-001

RA-224 9.39E-001 3.78E-001 8.74E-002

PB-212 8.65E-001 2.33E-001 4 .64E-002

BI-212 9.21E-001 6.40E-001 3.73E-001

TL-208 7.45E-001 7.41E-001 7.99E-002

U-235 Not Detected @ --------- 1.75E-001

TH-231 Not Detected @ --------- 8.56E+000

PA-231 Not Detected @ --------- 1.49E+000

TH-227 Not Detected - --------- 3.16E-001

RA-223 Not Detected = --------- 1.51E-001

RN-219 Not Detected @ --------- 4.10E-001

PB-211 Not Detected = --------- 95.02E-001

TL-207 Not Detected @ --------- 1.58E+001

AM-241 Not Detected @ --------- 2.25E-001

PU-239 Not Detected @ --------- 3.91E+002

NP-237 Not Detected @ --------- 2.20E+000

PA-233 Not Detected @ ~--------- 6.45E-002

TH-229 Not Detected @ --------- 1.99E-001



[Summary Report]

Nuclide
Name

- Sample ID: : 00074305
Activity 2-sigma
(pCi/gram ) Error

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

1.48E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

OD51477- 005

MDA

(pCi/gram )

.38E-002
.83E-002
.42E-002
.88E-001
04E-001
66E-002
.97E-002
.11E-001
.22E-002
.61E-002
.78E-002
.32E-002
.57E-001
.45E-002
.99E-002
.91E-002
.12E-001
.27E-001
.04E-002
.91E-002
.32E-002
.18E-002
.06E-002
.86E-001
.24E-002
.09E-002
.76E-001
.09E-002
.27E-001
.39E-001
.58E-001
.01E-001
.26E-002
.30E-001
.94E-002
.41E-002
.42E-002
.14E-002
.12E-002
.91E-001
.24E-001
.37E-001
.37E-001
.12E-002
1.27E-001
7.24E-002

WHHENMHEMAPOWOUWWRNHEFRFPRUOWEDBDNWWWOIORMNDIWEBNAWNBNDNRNDUOIWD
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* Sandia National Laboratories d
* Radiation Protection Sample Diagnostics Program [806 Laboratory] *
* 4/26/00 7:12:58 AM *

P T A2 X222 222 2222 2222222222222 222222 il a2l R 2232242 L3322 X2 X X X
* . x
* Analyzed by: u,\uA~ ‘-\\J—Q\UO Reviewed by, ﬂ) *
I L e L2 XXX SE X XSRS RS R RS2SRt isss sttt ds AR Z E S A X ERE R &4
Customer : FRESHOUR/PERRY (6134-SMO)

Customer Sample ID LAB CONTROL SAMPLE USING CG134
Lab Sample ID 00074306

Sample Description

: MIXED GAMMA STANDARD CG134
Sample Quantity :

17000 Each

Sample Date/Time 11/01/90 12:00:00 PM
Acquire Start Date/Time 4/26/00  7:02:44 AM
Detector Name LABO1
Elapsed Live/Real Time 600 / 604 seconds
Comments:
R e R R R R R R R R A2 R R R RS EL ST R XL LSS R RL LSS LS AT ESL I RS SL R R RS S A AR SRR R R R R R E SR
Nuclide Activity 2-sigma MDA
Name (pCi/Each ) Error (pCi/Each )
U-238 Not Detected @ --------- 2.63E+003
RA-226 Not Detected  --------- 5.34E+003
PBR-214 Not Detected @ --------- 6.81E+002
BI-214 Not Detected @ --------- 6.50E+002
PB-210 Not Detected  --------- 7.41E+004
TH-232 Not Detected @ --------- 2.13E+003
RA-228 Not Detected @ --------- 2.86E+003
AC-228 Not Detected @ --------- 1.58E+003
TH-228 Not Detected @ --------- 2.05E+005
RA-224 Not Detected @ --------- 6.98E+003
PR-212 Not Detected  --------- 1.32E+004
BI-212 Not Detected @ --------- 1.34E+005
TL-208 Not Detected @ --------- 3.01E+004
U-235 Not Detected  --------- 1.39E+003
TH-231 Not Detected  --------- 4 .48E+004
PA-231 Not Detected  --------- 1.33E+004
TH-227 Not Detected @ --------- 2.22E+003
RA-223 Not Detected  --------- 1.00E+026
RN-219 Not Detected @ --------- 6.06E+003
PB-211 Not Detected @ --------- 1.37E+004
TL-207 Not Detected @ --------- 2.43E+005
AM-241 8.45E+004 1.29E+004 1.43E+003
PU-239 Not Detected @ --------- 2.36E+006
NP-237 Not Detected  --------- 1.26E+004
PA-233 Not Detected @ --------- 5.94E+002
TH-229 Not Detected @ --------- 1.07E+003



[Summary Report] - Sample ID: ~: 00074306

Nuclide Activity 2-sigma MDA

Name (pCi/Each ) Error (pCi/Each )
AG-108m Not Detected @ --------- 3.42E+002
AG-110m Not Detected @ --------- 2.56E+007
BA-133 Not Detected @ --------- 8.05E+002
BE-7 Not Detected @ --------- 1.35E+023
CD-115 Not Detected @ --------- 1.00E+026
CE-139% Not Detected @ --------- 6.71E+009
CE-141 Not Detected @ -----c---- 1.00E+026
CE-144 Not Detected @ --------- 6.11E+006
CO-56 Not Detected @ --------- 1.31E+016
CO-57 Not Detected @ --------- 1.17E+006
CO-58 Not Detected @ --------- 1.83E+017
CO-60 7.93E+004 1.09E+004 7.14E+002
CR-51 Not Detected @ --------- 1.00E+026
CS-134 Not Detected @ --------- 7.25E+003
CS-137 6.80E+004 8.90E+003 2.91E+002
EU-152 Not Detected @ --------- 8.29E+002
EU-154 Not Detected @ --------- 3.22E+003
EU-155 Not Detected @ --------- 3.07E+003
FE-59 Not Detected @ --------- 1.00E+026
GD-153 Not Detected @ --------- 9.25E+006
HG-203 Not Detected @ --------- 1.00E+026
I-131 Not Detected @ --------- 1.00E+026
IR-192 Not Detected @ --------- 3.72E+016
K-40 Not Detected @ --------- 1.53E+003
MN-52 Not Detected @ --------- 1.00E+026
MN-54 Not Detected @ --------- 8.53E+005
MO-99 Not Detected @ --------- 1.00E+026
NA-22 Not Detected @ --------- 2.29E+003
NA-24 Not Detected @ --------- 1.00E+026
NB-95 Not Detected @ --------- 1.00E+026
ND-147 Not Detected @ --------- 1.00E+026
NI-57 Not Detected @ -----=---- 1.00E+026
RU-103 Not Detected @ --------- 1.00E+026
RU-106 Not Detected @ -~-------- 2.07E+006
SB-122 Not Detected  --------- 1.00E+026
SB-124 Not Detected @ --------- 6.22E+018
SB-125 Not Detected @ --------- 1.29E+004
SN-113 Not Detected @ --------- 4.97E+011
SR-85 Not Detected @ --------- 4 . 69E+018
TA-182 Not Detected = --------.- 1.39E+012
TA-183 Not Detected = --------- 1.00E+026
TL-201 Not Detected @ --------- 1.00E+026
XE-133 Not Detected @ ----=----- 1.00E+026
Y-88 Not Detected @ --------- 9.35E+011
ZN-65 Not Detected @ --------- 1.71E+007
ZR-95 Not Detected @ --------- 1.13E+018
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*

Sandia National Laboratories

* Radiation Protection Sample Diagnostics Program

*

‘Quality Assurance Report

*
*
*

Thkkdrkdkkdkdrhkkhkdkhkkhhrhddhdhrhdhrdkdrkhrkbhddhkrhhbhhdbrddbhdrdbhdrhrhtrbrhrhrrrrrrrrrrrdd

Report Date

QA File

Analyst

Sample ID

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

: 4/26/00 7:13:00 AM
C:\GENIE2K\CAMFILES\LCS1.QAF
LRH
00074306
1.00 Each

11/01/90 12:00:00 PM

4/26/00 7:02:44 AM
: 600 seconds
: 604 seconds

¢ 28 ve 88 ve e

Parameter Mean 1S Error New Value < LU :

AM-241 ACTIVITY 8.455E-002 2.764E-003 8.448E-002 <«

CS-137 Activity 6.836E-002 1.165E-003 6.798E-002 <«

CO-60 Activity 7.631E-002 2.596E-003 7.777E-002 < :

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

Reviewed by: —éllﬁbu\ 4} V0

Be
Ac
Ac
Ac

Below )
Action)
Action)
Action)



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

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [806 Laboratory] *
* 4/26/00 7:33:53 AM *
AR RS SRS R R RS R SRRl R TR T L R R R R R R R R e S AR (2SS A SRR X R LR K
* *
* Analyzed by: !k“\ 4l Reviewed by 37 éD *
khkkkkdkhkhkkkkddkdk *Thkkkkdddd ******************** * ¥k k% J* %k kg ok k ok ok k
Customer FRESHOUR/PERRY (6134-SMO)

Customer Sample ID : LAB CONTROL SAMPLE USING CG134

Lab Sample ID : 00074307

Sample Description MIXED_GAMMA STANDARD CG134
Sample Quantity 1.000 Each
Sample Date/Time 11/01/90 12:00:00 BPM

Acquire Start Date/Time : 4/26/00 7:23:40 AM

se ee o0

Detector Name : LABO2
Elapsed Live/Real Time : 600 / 605 seconds
Comments:
*************************************************************************
Nuclide Activity 2-sigma MDA
Name (pCi/Each ) Error (pCi/Each )
U-238 Not Detected @ --------- 4.19E+003
RA-226 Not Detected @ ----c----- 5.54E+003
PB-214 Not Detected @ -«-------- 6.09E+002
BI-214 Not Detected @ --------- 5.74E+002
PB-210 Not Detected @ --------- 2.51E+005
TH-232 Not Detected @ --------- 2.01E+003
RA-228 Not Detected @ --------- 2.20E+003
AC-228 Not Detected W --------- 1.33E+003
TH-228 Not Detected = --------- 1.95E+005
RA-224 Not Detected @ --------- 7.64E+003
PR-212 Not Detected @ --------- 1.51E+004
BI-212 Not Detected = --------- 1.10E+005
TL-208 Not Detected @ --------- 2.72E+004
U-235 Not Detected @ --------- 1.64E+003
TH-231 Not Detected @ --------- 7.49E+004
PA-231 Not Detected = --------- 1.32E+004
TH-227 Not Detected = --------- 2.53E+003
RA-223 Not Detected @ --------. 1.00E+026
RN-219 Not Detected = --------- 5.80E+003
PB-211 Not Detected W --------. 1.30E+004
TL-207 Not Detected @ ---------. 1.92E+005
AM-241 8.54E+004 1.41E+004 3.12E+003
PU-238 Not Detected @ --------- 2.85E+006
NP-237 Not Detected W --------. 1.55E+004
PA-233 Not Detected @ --------- 5.69E+002

TH-229 Not Detected @ --------. 1.67E+003



[Summary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-139%
CE-141
CE-144
CO-56
CO-57
CO-58
C0O-60
CR-51
CS-134
CS-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
NB-85
ND-147
NI-57
RU-103
RU-106
SB-122
SBR-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
XE-133
Y-88
ZN-65
ZR-95

Activity

(pCi/Each )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
8.38E+004
Not Detected
Not Detected
7.56E+004
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID: : 00074307

2-sigma
Error

MDA

(pCi/Each )

2.68E+002
2.37E+007
7.20E+002
1.17E+023
1.00E+026
7.82E+009
1.00E+026
7.47E+006
1.02E+016
1.47E+006
1.44E+017
4 . 54E+002
1.00E+026
6.63E+003
2.41E+002
1.05E+003
.51E+003
.80E+003
.00E+026
.39E+007
.00E+026
.00E+026
.43E+016
.33E+003
.00E+026
.42E+005
.00E+026
.41E+003
.00E+026
.00E+026
.00E+026
.00E+026
.00E+026
.81lE+006
.00E+026
.61E+019
.11E+004
.66E+011
.17E+018
.10E+012
.00E+026
.00E+026
.00E+026
.00E+011
1.36E+007
8.60E+018
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* . Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* Quality Assurance Report *

(22X 322222222 2R 2R ittt i ss 2Rl X2 222X 22X 222222222222 YRR R X

Report Date 4/26/00 7:33:55 AM

QA File C:\GENIE2K\CAMFILES\LCS2.QAF
Analyst LRH

Sample ID 00074307

Sample Quantity 1.00 Each

11/01/90 12:00:00 PM
4/26/00 7:23:40 AM
600 seconds
605 seconds

Sample Date

Measurement Date
Elapsed Live Time
Elapsed Real Time

€8 20 40 40 s 0o 4% sr e

Parameter Mean 1S Error New Value < LU : SD : UD : BS >
AM-241 Activity 8.191E-002 3.637E-003 8.536E-002 <« : : : >
CS-137 Activity 7.128E-002 2.459E-003 7.558E-002 <« : : : >
CO-60 Activity 7.942E-002 2.753E-003 8.283E-002 <« : : : >

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

Reviewed by: Ulf)w\ SREAE:
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ANNEX 2-C
Radiological Surveys



Survey Number: 532267

RADIOLOGICAL SURVEY FORM

Page 1 of 3
Location ER Site 94/All Requester/Org. HENDERSON PHILLIP /06134 Date 04/10/2000 | Time 1100 Duration 1.5 Hrs
Purpose Other - see remarks Request # N/A RWP # RWP0946 RPIR # N/A
Instrument and Probe Type and Serial Number Surveyor(s) Printed Name /Su:)/;yo};) Signature/Date
ESP-2 w/ SPA-3 / 2169 N/A Hanson, Donald J.
Az o0
N/A N/A N/A N/A
N/A N/A N/A N/A
BETA-GAMMA ACTIVITY ALPHA ACTIVITY RADIATION SURVEY
Counting Data Attached [JYes [XINo Counting Data Attached [JYes [X] No
Bkg. 10050 .
% Eff. N/A /Radionuclide N/A . % Eff._N/A /Radionuclide N/A .
# Item Description/Location Bkg. dpm Bkg. dpm
cpm cpm 100 cm? T/IR/F® cpm cpm 100cm? ™ T/R/F® | CPM Distance
In And Around Trench <15075 2in

O If area other than 100 cm?, record as dpm/probe, or dpm/LAW. @ Total/Removable/Fixed. @ Indicate type, if other than gamma (i.e., n, @, or f§).

Remarks: Walk over survey prior to filling in part of a trench at site 94C.

Reviewed by:

Date:
§-24 -0

Reference RPO-04-401

11/26/97




Survey #: S32267
Page#: 20f 3
BACKGROUND DETERMINATION LOG

Project Location: ER Site 94/ All RCT Signature:
Project Description: Walk over survey
Inst. Type: ESP-2 w/ SPA-3 Inst. Type:
Inst. S/N: 2169 Inst. S/N:

Time: 11:00 Time:

Date: - 4/10/00 Date:

Background Readings Background Readings Background Readings

1) 10400 1) \ 1)

2) 10100 2) \ 2)

3) 9850 3) \ 3)
Ny

. 4) 9850 4)
e N/A
_ \/__{ﬁ: Mean Background Mean Background Mean Background
= | x = _10050 x = x
7 Standard Deviation Standard Deviation \ﬁiard Deviation
T o= 261 o= o=
| Action Level Action Level Acti&ﬁlel
| AL= _ 15075 AL = AL =
i N\
| Comments Comments Comments
| N/A

Standard Deviation: O = AL=x+20  Sample Screening

where: AL =1.5x Area Surveys

} = Mean Background
X; = Individual Background Measurement

n = Number of Measurements
Reference RPO-04-404 11726197 .

rp_bacdet.dot (01/2000)



RADIOLOGICAL SURVEY MAP

Survey Number: $32267

EL site M

%[l (o,ﬂﬂm(/\ﬂ bion Arm

flag e ; b b,

{m?’fﬁ “”i, ol Area "“m\/el o s ke AL (Adon .,m}
o ol

qr% UL K P

Page 3 of 2

e

treach

O indicates smear location * indicates contact radiation reading A indicates Largc Area Wipe All radiation readings are gamma in mrem/h unless noted otherwise.

e

[ \( 7 U ) \ ""




Survey Number: S32064
RADIOLOGICAL SURVEY FORM
Page 1 of 3
Location ER Site 94/All Requester/Org. Henderson, Phl"lp C/06134 pate 04/17/00 Time 09:00 Duration 3.0
purpose  Characterization Request # N/A rwp# RWP0946 RPIR # N/A
Instrument and Probe Type and Serial Number Surveyor(s) Printed Name 1 Surrq\or(s) Signature/Date
ESP-2/SPA-3 #2217 N/A Johnny Ethridge Fedf) 1 —
Y 8 ' 0Ly QLL;!}!’;'Q BV AP A1
N/A N/A N/A ( N/A
N/A N/A N/A N/A
BETA-GAMMA ACTIVITY ALPHA ACTIVITY RADIATION SURVEY
Counting Data Attached BJYes [JNo Counting Data Attached JYes [J No
Bkg. _1.045E4 cpm,
% Eff. N/A /Radionuclide N/A . % Eff._N/A /Radionuclide N/A . ’
# Item Description/Location Bkg. dpm Bkg. dpm
cpm cpm 100 cm’ T/R/F cpm cpm 100 cm? © T/R/F® mremvhr ® Distance
N/A | Site 94 Trench N/A N/A N/A N/A N/A N/A N/A N/A See Map Contact
N/A ~ \
e Y\
\>/
\\
\1\

D If area other than 100 cm?, record as dpmy/probe, or dpm/LAW. @ Total/Removable/Fixed. @ Indicate type, if other than gamma (i.e., n, o, or B).

Remarks:

elevated readings will be excavated and then sampled.

/";)ﬂ//

Walk-over of trench bottom & side walls. Also, walk-over of area approximately 6° on either side of the trench. The areas of

Reviewed by:

Date: 4%%7’

Reference RPO-04-401
rsf.dot

=

Effective: 4/1/00




BACKGROUND DETERMINATION DOC%

Survey #: 832064

Page #: _ 2 of _3 .

/
Project Location: ER Site 84 RCT Signature:  _ /.
Project Description: Walk-over of trench and area within 6 of trench ¢ /
Inst. Type: ESP-2 w SPA-3 Inst. Type:
Inst. S/N: 2217 Inst. S/N:
Time: 09:00 Time;
Date: 04/17/00 Date:
N\
Background Readings Backgrou}ngeadings Background Readings
1) 1.08E4 1) 1)
2) 1.05E4 2) \ 2)
3) 1.03E4 3) \ 3)
4 1.02E4 4) D
N/A
Mean Background Mean Background Mean Background
X = 1.045E4 X= 0
Standard Deviation Standard Deviation ﬁndard Deviation
o= 264.58 o= 0 c= 0
N\
Action Leve] Action Level Acti&ievel
Comments Comments Comments
Standard Deviation: o = AL=X+20  Sample Screening
where: AL =1.5x Area Surveys

= Mean Background

X
X, = Individual Background Measurement
n

= Number of Measurements

COPY




RADIOLOGICAL SURVEY MAP
Survey Number: S32064

Page 3 _of 3
ER SITE 94
<+— N *2.04E4 cpm  *2.29E4 cpm *2.14E4 cpm
Soil Pile
4—— 1.8E4 avg cpm ——F
P 2.64E4 cpm
Tﬁmblcﬂiﬁeqas Trench Beginning of trench
: 1.24E5 cpm 6.02E4 cpm

'

< = Pin Flag Location

o 2.0E4 avg cpm K>

~ 75’ ~30 ¢
<

O, ! !
All readings were < 1.04E4 cpm except where noted. @@ g

(O indicates smear location  * indicates contact radiation reading A indicates Large Area Wipe All radiation readings arec gamma in mrem/h unless noted otherwise.




Survey Number: S32744

RADIOLOGICAL SURVEY FORM

Page 1 of 3

Location ER Site 94/All Requester/Org. Henderson, Phllllp C/06134 pate 05/04/00 Time 10:00 Duration 2.0
pupose Characterization Request # N/A rwp# RWP0946 RPIR# N/A

Instrument and Probe Type and Serial Number Surveyor(s) Printed Name \ Survem Signature/Date
ESP-2/SPA-3 #2217 N/A Johnny Ethridge l ‘ ’\) \ {\/@ .

nny =thnde | AN s de s
N/A N/A N/A /N/A Q
N/A | N/A N/A N/A
BETA-GAMMA ACTIVITY ALPHA ACTIVITY RADIATION SURVEY
Counting Data Attached [X]Yes [INo Counting Data Attached BdYes [J No
Bke. _1.12E4 cpm.
% Eff,_N/A /Radionuclide N/A . % Eff._N/A /Radionuclide N/A
# Item Description/L.ocation Bkg. dpm Bkg. dpm
fem Deser! ' cpm Cpt%l 100 cm® T/R/F® cpm Cpti 100 cm? ¢ T/R/F? mrem/hr ¥ Distance
N/A | Site 94 Trench N/A N/A N/A N/A N/A N/A N/A N/A See Map Contact
\
\
\\
e
N/A Pl
— W
= (W]
I /AL
\

M If area other than 100 cm?, record as dpnv/probe, or dpm/LAW. @ Total/Removable/Fixed. © Indicate type, if other than gamma (i.e., n, &, or f).
Remarks:  Walk-over remainder of trench and proximity of trench. Two argn)a/l;es were located and will be remediated.

Reviewed by: i Date: /é/
S </

Reference RPO-04-401 7 Effective: 4/1/00
rsf.dot




Survey #: $32744

2 of__3

BACKGROUND DETERMINATION 7}(; o //’ et
Project Location: ER Site 94 RCT Signature: %{u’/ pasE
Project Description: Walk-over remainder and proximity of trench y ‘/
Inst. Type: ESP-2 w SPA-3 Inst. Type:
Inst. S/N: 2217 Inst. S/N:
Time: 10:00 Time:
Date: 05/04/00 Date:
AN
Background Readings Background Readings Background Readings
1) 1.10E4 1) ““\ 1)
2) 1.03E4 2) \ 2)
3) 113E4 3) \ 3)
4) 1.15E4 4) .
N/A
Mean Background Mean Background Mean Background
X= 112E4 X= 0
Standard Deviation Standard Deviation Standard Deviation
o= 525.20 c= 0 c= 0\
Action Level Action Level Actidg Level
AL= 1.70E4 AL = 0 AL =10 \
Comments Comments Comments\
Z (x i ;)2
Standard Deviation: O = ET-—I— AL=X+20 Sample Screening
where: AL =1.5x Area Surveys

X = Mean Background !‘ﬂ
X; = Individual Background Measurement %%,
n = Number of Measurements =
i )
el r_‘
W
\/j\\‘




RADIOLOGICAL SURVEY MAP
Survey Number: §32744

Page 3 of

3

ER SITE 94
* 8.06E4 cpm
J
- N o‘/* 8.35E4 cpm

All readings were < 1.7E4 cpm except where noted.

< = Pin Flag Location

Qindicates smear location * indicates contact radiation reading A indicates Large Area Wipe Al radiation readings are gamma in mrem/h unless noted otherwise.



Survey Number: S$32888
RADIOLOGICAL SURVEY FORM
Page 1 of 3
Location ER Site 94/All RequesterrOrg. Henderson, Phillip C/06134 pate 05/08/00 Time 11:15 Duration 1.5
Purpose Characterization Request# N/A rwe# RWP0946 rReIR # N/A
Instrument and Probe Type and Serial Number Surveyor(s) Printed Name [ 3 Smfé?'o:(s) Signature/Date
ESP-2/SPA-3 #2217 N/A Johnny Ethridge : P 9» DO
N/A N/A N/A /N/A
N/A N/A N/A N/A
BETA-GAMMA ACTIVITY ALPHA ACTIVITY RADIATION SURVEY
Counting Data Attached [Yes [JNo Counting Data Attached BdYes [ No
Bkg. _1.17E4 cpm.
% Eff,_N/A /Radionuclide N/A . % Eff,_N/A /Radionuclide N/A .
# Item Description/I i Bkg. dp! Bkg. dp: . ,
fom Descriptionflocafion cpm cpri 100 cl:nn2 m T/RIF® cpm cpli 100 ;r“n’ ! T/R/F® %-’-“ E < Mistance
N/A | Anomaly #1 N/A N/A N/A N/A N/A N/A N/A N/A < 1.17E4 Contact
N/A | Anomaly #2 N/A N/A N/A N/A N/A N/A N/A N/A < 1.17E4 Contact
—]
\\
\
N/A [T
oY/
D If area other than 100 cm?, record as dpm/probe, or dpm/LAW. @ Total/Removable/Fixed. @ Indicate type, if other than gamma (i.e., n, o, or B). I { “\\-j}) \‘J v
Remarks:  Clean-up of two anamolies from Survey #S32744. Py 4 \9

Reviewed by:

Date: ;//”/60

Reference RPO-04-401
rsf.dot

7

Effective: 4/1/00



Survey #: S32888

Page#: 2 of _3
BACKGROUND DETERMINATION {?pue@ 1
Project Location: ER Site 94 RCT Signature: ﬁQ

Project Description: Clean-up of two anomalies
Inst. Type: ESP-2 w SPA-3 Inst. Type:
Inst. S/N: 2217 Inst. S/N:
Time: 11:15 Time:
Date: 05/08/00 Date:
Background Readings Background Readings Background Readings
1) 1.03E4 1) 1))

2) 1.13E4 2) \ 2)
3) 1.19E4 3) \ 3)

4) 1.33E4 4) \ ”
N/A

Mean Background Mean Background Mean Background
X = LITE4 x= 0 X2 0

Standard Deviation Standard Deviation %dard Deviation
c= 1254.33 c= 0] c= 0

‘ N\
Action Level Action Level Acti&ﬁ/el
Comments Comments Comments

Standard Deviation: o = AL=x+20  Sample Screening

where: AL =1.5x Area Surveys
= Mean Background

; @
X, = Individual Background Measurement @
n = Number of Measurements ! !



RADIOLOGICAL SURVEY MAP

Survey Number: $32888
Page 3 of

_3_

ER SITE 94

Anomaly #2

/

<

«— N |
‘/Anomaly #1

Pt

<© = Pin Flag Location

Qindicates smear location * indicates contact radiation reading A indicates Large Area Wipe  All radiation readings are gamma in mrem/h unless noted otherwise.



Survey Number: 'S34458
RADIOLOGICAL SURVEY FORM
Page 1 of 3
Location ER Site 94/All RequesterOrg. Henderson, Phillip C/06134 Date 06/20/00 | Time 10:45 Duration 2.5
purpose  Characterization Request # N/A rwp# RWP0946 RPIR# N/A
Instrument and Probe Type and Serial Number Surveyor(s) Printed Name . S \eyor(s) Signature/Date
ESP-2/SPA-3 #2217 N/A Johnny Ethridge ) {W QQ .
y Bihrice Pz Ao =3 -0
N/A N/A N/A YNA (]
N/A N/A N/A N/A
BETA-GAMMA ACTIVITY ALPHA ACTIVITY RADIATION SURVEY
Counting Data Attached [JYes [JNo Counting Data Attached [JYes ] No
Bkg _1.16E4 cpm.
% Eff. N/A /Radionuclide N/A . % Eff_N/A /Radionuclide N/A .
# Item Description/Location Bk dpi Bkg. dpm CPM
e i cpm cprgx: 1oo:n 1 T/RIF? cpm cpri 100 cm* ¢ T/R/F? mremhr Distance
N/A | Site 94 Trench N/A N/A N/A N/A N/A N/A N/A N/A See Map Contact
\\
\
\
\
\
[ N/A
\\
\\
—~|
O If area other than 100 cm?, record as dpm/probe, or dpm/LAW. @ Total/Removable/Fixed. ® Indicate type, if other than gamma (i.e., n, o, or f).
Remarks:  Walk-over of 94C. The trench was previously surveyed (S327W32888).
eviewed by: Date:
Reviewedty: - (o 1 "3t
Reference RPO-04-401 7 el Effective: 4/1/00
rof dot < \s)




Survey #: S34458
Page#: 2 of 3

R

BACKGROUND DETERMINATION 1;7; / J/ \
Project Location: ER Site 94 RCT Signature: V. é/ﬂ uéai/@_

Project Description: Walk-over of 94C
Inst. Type: ESP-2 w SPA-3 Inst. Type:
Inst. S/N: 2217 Inst. S/N:
Time: 10:45 Time:
Date: 06/20/00 Date: < Date:
Background Readings Backgrou}lgeadings Background Readings
1) 1.09E4 1) 1)
2) 1.15E4 2) \ 2)
| 3) 1.32E4 3) \ 3)
; 4) 1.11E4 4)
Mean Background Mean Background Mean Background
X = 1.16E4 X= 0
Standard Deviation Standard Deviation Standard Deviation
o= 798 c= 0 c= 0\
Action Level Action Level Actiog Level
AL= 1.70E4 AL =0 AL =0 \
AN
Comments Comments Comments

Standard Deviation: o = AL=X+20 Sample Screening

where: AL =1.5x Area Surveys
X = Mean Background
X. = Individval Background Measurement

@ = Number of Measurements




RADIOLOGICAL SURVEY MAP

Survey Number: S$34458
Page 3 of 3

ER SITE 94

Trench —__

«—i— Transport Container
i

i

All readings were less than the action limit of 1.70E4 cpm

@@@k

Qindicates smear location * indicates contact radiation reading A indicates Large Area Wipe All radiation readings are gamma in mrem/h unless noted otherwise.
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ANNEX 2-D
Data Validation Results



Sample Findings Summary (&Mg;&oyg
‘ . . - ®¥a7.C
Site: Sive 14¢ bonb hurnes AR/COC: bod&3| Data Classification: Orqoaics 330
. \J \
ER Sample ID Analysis DV Qualifiers Comments

051783-002 CYGUC-GR-Ol1-S3

INCE B B LR

UI9-45-8 (Tetryl)

| |

I I ey
b- -013- 0y

) J

Note: See ettached S‘Pfe.adsb\ee,* g-or VOC data a!ua\[

[ icetions. Mo S

0C Ae¥a were gu «lifed

Yable.

Dotea are ac

o
™

e

LR Sample 1D - This value is located on the AR/Chain of Custody.
Analysis - Use valid test methods provided below or if the result applies to an individual

DV Qualificrs - The entry will be taken from the list of valid qualifiers and associated comments. If other qu

coordinate adding them lo the list.

Comments - This is only to be used if a comment associa

clarifcation is warranted.

MeasuresS appes

Lo be ade c‘y/uah

analyte within a test mcthod, use the CAS nwber from the analytical data sheet.

alifiers not on the list are nceded, contact Tina Sanchez to

ted with the qualifier is not appropriate, necds modification because of an unusual circumstance, or additional

Test Methods - Anions_CE, EPAGO10, EPA6020, LEPA7470/1, EPABOLSB, EPA8081, EPA8260, EPA8260-M3, EPA8270, HACIT_ALK, HACI_NOZ2, HACH NO3J,

MEKC_HE, PCBRISC

Reviewed by:

6/21/00

B-2
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MEMORANDUM

DATE: June 21, 2000
TO: File
FROM: Kenneth SalazkM

SUBJECT: Organic Data Review and Validation
Site 94C Bomb Burner, ARCOC #603231,
Project/Task No. 7214.02.02.14

See the attached Data Validation Worksheets for supporting documentation on the
data review and validation.

Summary

All samples were prepared and analyzed with accepted procedures and specified
methods: EPA8260A/B (VOCs), EPA8270C (SVOCs), and EPA8330 (HEs).
Problems were identified with the data package that result in the qualification of
data.

1. VOC Analysis: The initial calibration response factor (RF) of trichloroethene was
less than (<) the required minimum but greater than (>) 0.01. All associated
sample results were non-detect (ND) and will be qualified “UJ.” The continuing
calibration verification (CCV) percent difference (%D) of acetone was >20% for
the field samples. The associated result of sample 24964-002 was a detect
and will be qualified “J.”

2. VOC Analysis: The internal standard area count of 1,4-dichlorobenzene-d4 was
<50% but >25% of the 12 hour standard for sample 24964-004. All results
associated with the internal standard were ND and will be qualified “UJ.”

3. HE Analysis: The LCS/LCSD percent recoveries (%Rs) of tetryl were < QC

acceptance limits for the field samples. All associated sample results were ND
and will be qualified “UJ A.”

Data are acceptable. QC measures appear to be adequate. The following sections
discuss the data review and validation.

Holding Times/Preservation

All Analyses: All samples were extracted and/or analyzed within the prescribed
holding times. All samples were properly preserved.



Calibration .

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria
except as noted above in the summary section and the following. The CCV %Ds of
several compounds (see Data Validation Worksheets) were >20% but <40%.
However, all associated sample results were ND. Thus, no data were qualified.
SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria
except for the following. The CCV %D of 4-nitroaniline was >20% but <40% for
the field samples. However, all associated sample results were ND. Thus, no data
were qualified.

HE Analysis: The initial and continuing calibrations met QC acceptance criteria.
Blanks

All Analyses: No target analytes were detected in the method blanks.

Surrogates

All Analyses: The surrogate %Rs met QC acceptance criteria.

Internal Standards (1Ss)

VOC Analysis: The IS areas and retention times met QC acceptance criteria except .
as noted above in the summary section.

SVOC Analysis: The IS areas and retention times met QC acceptance criteria.

HE Analysis: No IS was required for this method.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses

VOC/SVOC Analyses: The MS/MSDs were performed on samples from other
SDGs. The case narratives stated that all QC acceptance criteria were met.

HE Analysis: The MS/MSD for the field samples met QC acceptance criteria. The
MS/MSD for the field QC samples was performed on a sample from another SDG.
The case narrative stated that all QC acceptance criteria were not met. However,
the MS/MSD results are not applicable to this SDG.

Laboratory Control Samples (LCS/LCSD

VOC/SVOC Analyses: The LCS/LCSDs met QC acceptance criteria.

HE Analysis: The LCS/LCSD met QC acceptance criteria except as noted above in

the summary section. .




Other QC

All Analyses: Field duplicates were submitted on the ARCOC. However, there are
no “required” review criteria for field duplicate analyses comparability. No target
analytes were detected in the trip blank (TB) or equipment blanks {EBs). No field
blanks (FBs) were submitted on the ARCOC.

No other specific issues were identified which affect data quality.

Please contact me if you have any questions or comments regarding the review of
this package.



Sample Findings Summary (EM&G:O&\)
» ' 020
site: Sike. QU Bont, O)\.L"n o AR/COC: 60323 Data Classification: Iv\grﬂrz\ s\ 7’-&1%__

ER Sample 1D Analysis DV Qualifiers Comments
1440 -22 -4
051788-002 CYQ4(-GR-002 - ER Coil var) 7,873
i \ \ |
M39-97-6
R U383
Cma’cw'\(\

D«9*3—-\ we. alee D\a&& .

R Measures ap'pcar Jo Le adcgua.*c

ER Samplc ID - This value is located on the AR/Chain of Custody.

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method, use the CAS number from the analytical data shect.
DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers not on the list are nceded, contacl Tina Sanchez to
coordinate adding them to the list.

Comments - This is only to be used if a conument associated wilh the qualifier is not appropriate, needs modification because of an unusual circumstance, or additional

clarification is warranled.
Test Methods - Anions_CE, EPAG010, EPA6020, EPA7470/1, EPA8015B, EPA808I, EPA8260, EPA8260-M3, EPA8270, HACI I_ALK, HACI_NO2, HACIT _NO3,
MEKC_HE, PCBRISC '

Reviewed by, Z2 e Ty o Dt /21 /00
® o ®




MEMORANDUM

DATE: June 21, 2000
TO: File
FROM: Kenneth Salaz X

SUBJECT: Inorganic Data Review and Validation
Site 94C Bomb Burner, ARCOC #603231,
Project/Task No. 7214.02.02.14

See the attached Data Validation Worksheets for supporting documentation on the
data review and validation.

Summary

All samples were prepared and analyzed with accepted procedures and specified
methods: EPA60108B (ICP-AES), EPAG020 (ICP-MS), and EPA7470A (CVAA).
Problems were identified with the data package that result in the qualification of
data.

1. ICP Analyses: In the continuing calibration blank (CCB) for the equipment blank
(EB), silver (Ag) was detected. The associated sample result was a detect, less
than (<) 5X the blank concentration, and will be qualified “J,B3.” In the initial
calibration blank (ICB) for the EB, arsenic (As) was detected at a negative
concentration. The absolute value was greater than (>) the detection limit (DL)
but < the reporting limit (RL). The associated sample result was non-detect
(ND) and will be qualified “UJ,B3.”

CVAA Analysis: In the CCB for the EB, mercury (Hg) was detected at a
negative concentration. The absolute value was > the DL but < the RL. The
associated sample result was ND and will be qualified “UJ,B3.”

Data are acceptable. QC measures appear to be adequate. The following sections
discuss the data review and validation.

Holding Times
All Analyses: The samples were analyzed within the prescribed holding times.
Calibration

All Analyses: The initial and continuing calibrations met QC acceptance criteria.



Blanks

ICP Analyses: No target analytes were detected in the blanks except as noted
above in the summary section and the following. Chromium (Cr) was detected in
the ICB for the EB and in the CCB for the field samples. However, the EB resuit
was ND, and the field sample resuits were all >5X the blank concentration. Also,
beryllium (Be) and lead (Pb) were detected in the ICB and/or CCB for the field
samples at negative concentrations. The absolute values were > the DL but < the
RL. However, all associated resuits were >5X the DL. Thus, no data were
qualified.

CVAA Analysis: No target analytes were detected in the blanks except as noted
above in the summary section and the following. Hg was detected in the ICB and
CCB for the field samples at negative concentrations. However, the absolute
values of the blank concentrations were < the DL. Thus, no data were qualified.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses

All_ Analyses: The MSs performed on samples from this SDG met QC acceptance
criteria. No MSDs were performed. The replicate analyses were used as measures
of laboratory precision.

Laboratory Control Samples (LCS/LCSD)

All Analyses: The LCS/LCSDs met QC acceptance criteria.

Replicates

All Analyses: The replicate anélyses performed on samples from this SDG
met QC acceptance criteria.

ICP interference Check Sample (ICS)

ICP Analyses: The ICSs met QC acceptance criteria.

CVAA Analysis: No ICS was required for this method.

ICP Serial Dilution

ICP Analysis: The serial dilutions performed on samples from this SDG met
QC acceptance criteria.

CVAA Analyses: No serial dilution was required for this method.
Other QC

ICP Analyses: In the EB, barium (Ba) and Ag were detected. However, all Ba
results were >5X the blank concentration, and all Ag results were ND. Thus, no




data were qualified. A field duplicate was submitted. However, there are no
“required” review criteria for field duplicate analyses comparability. No field blank
(FB) was submitted on the ARCOC.

CVAA Analysis: No target analytes were detected in the EB. A field duplicate was
submitted. However, there are no “required” review criteria for field duplicate
analyses comparability. No field blank (FB) was submitted on the ARCOC.

No other specific issues were identified which affect data quality.

Please contact me if you have any questions or comments regarding the review of
this package.



l Data Val&ion Summary ‘

Site/Project: Side FYC Dg~b Qurner Project/Task #: 721\ .02 .02.(Y # of Samples: |13 Matrix: & <.l /S- Agues
ARCOC #: 03 23D Laboratory Sample IDs: _ 24764-col b ~00O¥
Laboratory: _ G & 24Ub-00l Jv (0S5

Laboratory Report #: 24984 /Qﬂq 66

Organics Inorganics

RAD Other

Vi
1. Holding Times/Preservation \/

v MA | VA | MA
2. Calibrations | REThY v/
| /

MA VA

3. Method Blanks

4. MS/MSD

NS
BN

NN

v4
uza | v/
\/

6. Replicates

7. Surrogates

8. Internal Standards

5. Laboratory Control Samples \/
wy
v/

9. TCL Compound Identification

10. ICP Interference Check Sample

11. ICP Serial Dilution

12. Carrier/Chemical Tracer

Recoveries
i
13. Other QC \/ V4 W \V 4 \/ \J \/ \/ \-V \V/
J = Estimated Check (V) = Acceptable
U = Not Detected Shaded Cells = Not Applicable (also “NA”)
UJ = Not Detected, Estimated NP = Not Provided
R = Unusable Other: Reviewed By: _ = 7 7% Date:  4/2:1/00
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¥ vaVolatile Organics (SW 846 Method 8260) .?lr'!; o Page 1 of 2

Site/Project: Sl A4C honb Buraer  ARICOC #: 60363 (0323 # of Samples: Y Matrix: -A‘r-uu.‘ Soil
Laboratory: __ G EL Laboratory Report #: 24964 Laboratory Sample IDs: 28964 -0l _} - 0o\
Methods: €M E2L0A Batch #s: 223422

'S o

. <20%/

>05 | “g'9 20%

1 [74-87-3  [Chloromethane 9000 VarAa 1/ 7 Vi

1 |74-83-9 Bromomethan . )

1 [75-08-4::50 vinyl chloride

1 Chloroethane

1 methylene chloride (leblk)

i = [acetone(10xblk)

1 carbon disulfide

1= -4 ) -dichlovoethene

1 1,1-dichloraethane

1 {Chloroform

L ©711,2-dichloroethan ‘

1 2 butanone(10xbll)

2 1,1, 1-trichlorocthane

2. i |earbon tetrachloride

2 Bromodichloromethane

2: 1,2-dichloropropane =

2 cis-1,3- dl«.hloropropcne

2" Zilrrichloroethene

2 Dibromochloromethane

2

o ;

2 {10061-02-6 ltrans-1,3-dichloropropene

2 |75-25-2 Bromoform

3 |108-10-1  |4-methyl-2-pentanone

3 |591-78-6  |2-hexanone

31271840

3 |79-34-5 1,1,2,2-tetrachloroethane

3 _[108-88-3 toluene(10xblk

3:]108-90:7:

3 |100-41-4  |Ethylbenzene

3 |100-42-5  |Styrene

3 11330-20-7 |xylenes(total)

- s 2) =21540:59.0 5|1 2 dichloraethylene(lotal) |¢ V5
110-75-8  12-chloroethyl vinyl ether

Lics 05 [any) Agebule v v Vi VAR = Y=l BV \ V4 v

Comments; Notes: Shaded rows are RCRA compounds. M= Jov dppleeble
@MAD porkor—d or @ Suph Som 2V S06. Cige puvzbve Sayd all OC vee wet}.
Reviewed By: 2. ===~ s, £<, Date: 8/21/0¢0
| o




Volatile Organics AT Page 2 of 2
Site/Project: Si%e GYC Naasly Borrv AR/COC #: "60'5'-'5'3‘}“ 603231 Batch #s: 23422
Laboratory: _ GEL Laboratory Report #: QY44 64y # of Samples: Y Matnix: —Aﬂ s itd

Surrogate Recovery and Internal Standard .Outliers (SW 846 Method 8260)

24944 - o0y

Vv v v V4 Ve v Vo |<soupasny|

SMC 1:-4-Bromofluorobenzene
SMC 2: 1,2-Nichloreethane=dd
SMC 3:[Toluene-d8

b\bmvoglvwlcw-d\’b\u

IS 1. BremechleremethaneYluy sierzey Comments: ﬁ‘ﬂ'&i"
IS 2: 1,4-Diffif8benzene -y J? Calbred iua
IS 3: Chlorobenzene-dS i —

=2 Ry ﬁf o oo eMua Lws < Ne Ak bud P01 Al o SSULC. resa Y

W -
sialoe wear A oA Gualid el WS,

=T cov U 0} wCepr s 2 20% Lor CNO . T astoe. resuwld 4
SW{’Le ~003 s a Akech ad dei,vl WL A s esails
Ve A/D ad Py | i nod qwh’f—vw .

T eV Yols af Sevul oMo- corouhs (sce ortsleets) vy also 70N

Lev 2 Yote . A essoc. veswlH  wee AU r‘*"‘-‘/ R il/o(n—[@cj
TS

=V 7C aea of T.6. A3 gb"S""f’Ld TOUM weg £SOV, bud TISY ofF ML [ b st
All R I"C.Ju(k u—z AD "»J .,.,-'“ LL 7(»-&(.'&,)-5.{ “ujl(’
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Volatile Organics (SW 846 Method 8260)

Site/Project: s'ﬁg: 9Q4¢. bob !Lu‘ng AR/COC #: 60 323\
Laboratory: __ GEL Laboratory Report #: __ 24966
A 83600

Page 1 of 2

# of Samples: 2 Matrix: A-? et of
Laboratory Sample IDs: _ Q4466 —0ol + ~00R
Batch #s: 24294

Methods:

:::.Ea:‘:‘_;f

<20%/

75-15-0

: ’ 0.99
74-87-3 Chioromethane 010 | A/A W | v N4 V4 NALa/ LA [A AMA T As/a AA
74-83-9 Bromomethane \/ v V4 T " N
75-00-3 Chloroethane i v
75-09-2 methylene chloride (10xblk) . v/
B rery e o 7 Fva R v
v

75354

-~ 173-34-3

1,2-dichloroethane

|2-butanone(10xblk)::

1,1,1-trichloroethane

i carbon tetrachloride:

Bromodichloromethane

“11,2-dichloropropane

10061-01-5
C179-016

124-48-1

Dibromochloromethane

79-00-5 1,1,2-trichloroethane

71-43:2 5
10061-02-6 |trans-1,3-dichloropropene
75-25-2 Bromoform
108-10-1  |4-methyl-2-pentanone
591-78-6  |2-hexanone

S1271R4
79-34-5 1,1,2,2-tetrachloroethane
108-88-3  |toluene(10xblk)

= 1108-90-7 ;| Chlorobenzeéi
100-4i-4  |Ethylbenzene
100-42-5 | Styrene
1330-20-7 _ |xylenes(total)

-, Yang)-122[540-59-0 1,2-dichlaraethylene(lotal) |\ ]0.01:
110-75-8  j2-chloroethyl viny! ether ;
16§-05 -4 [\/imd Aehale v v VI N BN v \ VN \ \
Comments: Notes: Shaded rows are RCRA compounds. A/B= VA Applicabl,
D M8/ amsd PJS,O,.AJ o~ oA Sa,.PL_ Coa acr Sl . Cuge nato s sayd all QC o,
A
@ Saqles e TO & TO. Reviewed By: _ S —or Sl Date: 6421 /%>
o B @




Volatile Organics

Site/Project: Side 94¢ oab Bvrer

AR/COC #:

Laboratory: GG L

(03231

Page 2 of 2
Batch #s: AN 29

Laboratory Report #:

24466

# of Samples: 2 Matrix: Ay: heod

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260)

Dasse d

T

T~

SMC 1: 4-Bromofluorobenzene

SMC 2
SMC3

:‘Toluene-dS

Dibvmmo K luosrme Maa—¢

IS 1: Bremeshloromethane. slusshenzet
IS 2: 1,4-Diﬂﬁ%bcnzene
IS 3: Chlorobenzene-d5

NS
ulaloo

Comments: '*‘S___Mu
Cilbrebipa
- 7T e of eruL\t/oa*LM wis < M peae bl 0.0V Afl csSoc

resu R wee D ol wee gualded 2K
=7 e W %0s o cabon )\RuLc"é‘*, l I,)‘)-J‘W&lwua.}t\a,"

a-A uh-.‘ a(eh\{ wre-t '7')\')010 buly £90%,, M/ cgvoc. foS‘u.”)-
Wree AN, 7&«5, o olale vote iwd«Ll‘c(I.




Semivolatile Organics (SW 846 Method 8270) Page 1 of 3

Site/Project: Sife. q4EC boah bwrasr-  Aricocs: 603234 Laboratory Sample IDs: _ 24 96Y 'OOS-/ 00,007~ !
Laboratory: _ GEL Laboratory Report #: 24T 6‘}1\ Y
Methods: £ 8270C kel .
# of Samples: H Matrix: Soil Batch #s: 234 73 (Acatyg3), D3 225 (Pep. )
islenalcas#| NAME oMM jarcept| RE Lpe. | D | MOWIOE o6 |y egpl 22 i ms ImsD] 0] Dup, (R |
1 A |108-95-2 |Phenol
1 BN [111-44-4 |bis(2-Chloroethyl)ether
] A |95-57-8 |2-Chlorophenol
1 BN {541-73-1 }1,3-Dichlorobenzene
1 | BN {106-46:7 |1,4-Dichlcrobenzens
i BN (95-50-1 }1,2-Dichlorobenzene
1 A [95-48-7 |2-Methylphenol /' —gres
1 BN {108-60-1 |bis(2-chloroisopropyl)ether
1 | A [106-44-5 [4-Methylphenol (... )cusn)
1 BN {621-64-7 |N-Nitroso-di-n-propylamine
R
2 [ BN ni i
2 BN Isophorone 0.40 L/ \/
2 | A [8875-5 |[2-Nitrophenol 0.10 v | V
2 A |105-67-9 }2,4-Dimethylphenol 0.20 N4 Vi
2 | BN [11191-1 |bis(2-Chloroethoxy)methane 030 v | v
2 | A [120-832 [2,4-Dichlorophenol 0.20 v | Vv
2 [ BN [120-82-1 [1,2,4-Trichlorobenzenc 0.20 v WV v v L s va va
2 | BN [91-20-3 [Naphthalene 0.70 v | Vv
2 | BN |106-47-8 |4-Chloroaniline 0.01 v |/
2 BN [87-68-3 |Hexachlorobutadiene 0.01 J \/
2 | A [59-50-7 [4-Chloro-3-methylphenol 0.20 v | v v v [V A v iva
2 | BN [91-57-6 {2-Methylnaphthalene 0.40 / v, |
3 BN [77-47-4 |Hexachlorocyclopentadiene 0.01 Vi v/ v/
3 A |88-06-2 [2,4,6-Trichlorophenol 020 | A L v/ v
3 | A [95-95-4 |2,4,5-Trichlorophenol \}|0.20 y v v | N g N A ‘
Comments: Notes:  Shaded rows are RCRA compounds. AMAs M Aﬁ’llhu«
Reviewed By: MXTA/‘_ Date: 5/ 1/00
® . o




Semivolatile Organics

Site/Project: S U B b Boraer AR/COC #:

Laboratory: __ {(H ¥ U

Laboratory Report #:

66323 |

24564

Batch #s:

# of Samples: Y

23473 232§

Page2 of 3

Matrix:

Sei |

1 gali

BN

v

BN

85-01-8

3 91-58-7 |2-Chloronaphthalene \ [ 0.80 W \/ A/A \/ A
3 | BN |88-74-4 |2-Nitroaniline / <\ 0.01 \/
3 1 BN |131-11-3 |Dimethylphthalate 0.0t v
3 | BN [208-96-8 |Acenaphthylene 0.90 v
3 | BN |606-20-2 {2,6-Dinitrotoluene 0.20 \/
3 | BN 199-09-2 [3-Niwroaniline ¢ _\ 0.01 V4
3 | BN [83-32-9 |Acenaphthene 0.90 v
3 A [51-28-5 ]2,4-Dinitrophenol 0.01 \/
3| A [100-02-7 |4-Nitrophenol 0.01 vV
3 | BN [132-64-9 |Dibenzofuran 0.80 \/
3 | BN |12(514-2 |2,4-Diniuatoluena 020
3 | BN [84-66-2 |Diethylphthalate 0.01 4
3 | BN | 005-72-3 |4-Chlorophenyl-phenylether 0.40 v
3 | BN }86-73-7 {Fluorene 0.90 /
3 | BN [100-01-6 [4-Nitroaniline (5~ 0.01 \/ \/
4 | A [534-521 [4,6-Dinitro-2-methylphenol 001 | | v *
4 | BN |86-30-6 |[N-Nitrosodiphenylamine (1) 0.0L | 47 \/
4 101-55-3 }4-Bromophenyl-phenylethe \/
il -+

4: -

4

4

4

4

4

5

s

5

s

Phenanthrene 0.70 AA \/ \/
BN |20-12-7 }Anthracene 0.70 \/ \/
BN [86-74-8 |Carbazole 0.0t v | W/
BN [84-74-2 |Di-n-butylphthalate 0.01 v/ \/
BN | 06-44-0 |Fluoranthene 0.60 VAaRva
BN |129-00-0 |Pyrene 0.60 v/, | v | VIS WA AN
BN [85-68-7 |Butylbenzylphthalate 0.01 \/ \/
BN [91-94-1 |{3,3-Dichlorobenzidine 0.01 v~ v 3
BN |56-553 |Benzo(a)anthracene Voso | WV vViIivVIiy |V N N N/
Comments: -

B-21




>latile Organics Page 3 01 »
et Gide GUC sahs Ponraer AR/COC #: 60323\ Batch#s: 33\ ) 3; 2322 %
y:__GEL Laboratory Report #: _ 2Y 944 Y

Matrix:

# of Samples: soc |

AlCAS#| .\ NAME . freLl B fintercept] . RE | s | %D [Methodly (o LESILES | g fep
L ‘ >05
1 1218-01-9 [Chrysene /[o70 MAL v/ LW MA L
117-81-7 [bis(2-Ethylhexyl)phthalate 0.01 1V
N 1117-84-0 |Di-n-octylphthalate 0.01 v/ \/
N [205-99-2 |Benzo(b)fluoranthene 0.70 v v/
N [207-08-9 [Benzo(k)fluoranthene 0.70 NV
IN {50-32-8 |Benzo(a)pyrene 0.70 / ‘/
3N 1193-39-5 |Indeno(1,2,3-cd)pyrene 0.50 v |V
I3N ]53-70-3 | Dibenz(a,h)anthracene 0.40 \/ \/
BN [191:24-2 [Benzo(g h,i)perylenc W oo J v/ v l/ N
$q::rogate::l}ccovery Outliers ¥ Sitannmn ¥
' L SMC 4 | SM ' Comments:
p‘jﬁ,(—(d?‘ﬂ} ‘4 H'*‘\’le.hkg, el PHY bud <wok.
E— HU aceoe. reculls pouy, . Yo e
t“"“'l‘:‘t—l"
=
C 1: Nitrobenzene-d5 (BN) SMC 2: 2-Fluorobipheny! (BN) SMC 3: p-Terphenyl-d14 (BN)

MC 4: Phenol-dé (A) SMC 5: 2-Fluorophenol (A) SMC 6: 2,4,6-Tribromophenol (A)

\:’3:1!00 .
Internal Standard Outliers
A\
g
~—]
—— [ ———
‘ ———]
IS 1: 1,4-Dichlorobenzene-d4 (BN) IS 2: Naphthalene-d8 (BN) IS 3: Acenaphthene-d10 (BN)
IS 4: Phenatlwene-d10 (BN) IS 5: Chrysene-d12 (BN) IS 6: Perylene-d12 (BN)

° e




Semivolatile Organics (SW 846 Method 8270) Page 1 of 3
el Side ME e hvner  Ar/cocH: (6323 ) Laboratory Sample IDs: M b - 66Y
1y 6L Laboratory Report #: 2496 L
5 Em $3720(
A—m,-qw; Batch #;s:

nples:

| Matrix:

230U At 2@), 23024 ([op. )

NAJCAS#| " " NAME . | C|™™ ytercept| RF | 22" | oD | Method | oo | o 1 LES | ad oo M8,
L -
e bl 1205 |05’

A |108-95-2 |Phenol v VA

BN [111-44-4 |bis(2-Chloroethyl)ether v W |/

A 195-57-8  |2-Chlorophenol AL \/ v/ /A L VA

BN 1541-73-1 |1,3-Dichlorobenzene /10 v, | v

BN {106:46-7 ]1,4-Dichlorobenzens . 1 { /10,50 i

BN ]95-50-1 [1,2-Dichlorobenzene \/ . \/’ \/

A |95-48-7 2—Mclhylphcnol[°wx AT | v

3N [108-60-1 }bis(2-chioroisopropyl)ether \ /10 \/ v

A }106-44-5 4-Mclhylphcnol(m‘p_(m‘) / . \/ v/

BN {621-64-7 N«Nilroso-di-n-pro;;;laminc /1050 \/ \/
| BN |67.72-) ' 1710.
2 | BN {98:95-1 : [Nitrohenzene 1§V HOA ;
2 BN |78-59-1 {lsophorone y /]9-40 v/ v/
2 | A [88-75-5 [2-Nitrophenol V4010 v | Vv
2 | A [105-67-9 12,4-Dimethylphenol /020 | vV
2 | BN [111-91-1 |bis(2-Chloroethoxy)methane v7]e30 v v
2 A |120-83-2 {2,4-Dichlorophenot V71020 V4 \/
2 | BN |120-82-1 |1,2,4-Trichlorobenzene /o.20 VAN N4 AVZarram,
2 | BN [91-20-3 [Naphthalene /]0.70 Vv
2 BN [106-47-8 |4-Chloroaniline /1001 N v
2 BN |87-68-3 |Hexachlorobutadiene \/10.01 v Ve
2 | A [59-50-7 |4-Chioro-3-methylphenol |, 40.20 v, v VAINANANY S I
2 | BN [91-57-6 |2-Methylnaphthalene \ /10-40 v \/
3 | BN {77-47-4 |Hexachlorocyclopentadiene |\ /0.01 v v
1 | A [88.062 [2.4,6-Trichlorophenol w1020 v |V , ,
3 | A [95-95:4 |2,4,5-Trichlorophenol oo e v I VI VTV Y N
Comments: Notes:  Shaded rows are RCRA compounds AA> pLY A')')LZ;_\LL
VED pulerad on & Sawle $oan oot SDG. MU QL cribvnt nes ned, , .

Reviewed By: = = -» {/} Date: 727 /00
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volatile Organics
oject: Sile INC O Bune-

AR/COC #:

-0323)

Batch #s:

L6

23074, 23026

# of Samples:

INA

iory: 6 £t

Laboratory Report #:

249

BN }91-58.7

2-Chloronaphthalene

BN [88-74-4

2-Nitroanitine (5—)

BN [131-11-3

Dimethylphthalate

BN {208-96-8

Acenaphithylene

BN |606-20-2

2,6-Dinitrotoluene

BN [99-09-2

3-Nitroaniline (. - b

BN [83-32-9

Acenaphihene

A |51-28-5

2,4-Dinitrophenol

A [100-02-7

4-Nitrophenol

BN 132-64-9

Dibenzofuran

BN [121-142

2,4-Diniualoluena

BN |84-66-2

Diethylphthalate

BN | 005-72-3

4-Chloropheny!-phenylether

BN 86-73-7

Fluorene

BN {100-01-6

4-Nitroaniline (5 -)

A |534-52-1

4,6-Dinitro-2-methylphenol

BN |86-30-6

N-Nitrosodiphenylamine (1)

BN [101-55-3

CKEEKRRKRRRKNKINSSNKKRER

A s

A A A | A D | d | bl ald Bla s b el ml e =] - —
z

BN [85-01-8 |Phenanthrene v | A SV

BN |20-12-7 |Antlracene V0] v |V

BN |86-74-8 |Carbazole yJo.01 v| v

BN [84-74-2 |Di-n-butylphthalate \0.01 Vv |V

BN | 06-44-0 [Fluoranthene \/[0.60 v |V

BN [129-000 [Pyrene \/[0.60 v |V v VAL YZa e

BN |85-68-7 |Butylbenzylphthalate \/0.0I v \/

BN {91-94-1 |3,3"Dichlorobenzidine 0.0 | V .
BN [56-55-3 |Benzo(a)anthracene ijoso | N v v | ¥ J o

Cummcnl.

n_121




olallle Organics

Page 3 of 3
ect: SaeGHC Bpad bungm AR/COC #: 60333 Batch #s: _ 23099 12026
ay: QL Laboratory Report #: 24 ‘766 # of Samples: l Matrix: Ay veo.
JA CAS# i M AME e LM o s L RIF T g A D [ MEINOTE Y a a1 b LD s maen MR R | REQUIR | el
I >.05
BN |218-01-9 |Chrysene Vom0 VA |V vV IiJ W/ MA | ME ] pa
BN [117-81-7 [bis2-Ethythexyphuhatate |4/ [0.01 v | v 7
BN ]117-84-0 |Di-n-octylphthalate /oo v, |/
BN ]205-99-2 |Benzo(b)fluoranthene v’ |0.70 \/ v/
BN |207-08-9 |Benzo(k)fluoranthene {070 W ‘/
BN |50-32-8 |Benzo(a)pyrene \/ 0.70 v \/
BN [193-39-5 |Indeno(1,2,3-cd)pyrene 1/0.50 \/ v
BN [53-70-3 |Dibenz(a,h)anthracene \/ 0.40 \/ v/
BN [191-24-2 |Benzo(gh,i)perylene v/ [0-50 Y Va v/ / \ V/
[ P4
Surrogate Recovery Outliers ¥ §umw-~y
sampe [SMGT]oMGz|SMC 3| SMc 4| SMe s S 1 Comments = ﬁ.
A’ll \\\ __;7/_\“ QRCE crMAuvin wee ek, /Uu 6(9-.61,
DaSSul M S ve | o f e
— | AN/ q Vel (Th.
—]
-\E\ ‘ —
SMC 1: Nitrobenzene-d5 (BN) SMC 2: 2-Fluorobipheny! (BN) SMC 3: p-Terphenyl-d14 (BN)
SMC 4: Phenol-d6 (A) SMC 5 2- Fluorophcnol (A) SMC 6: 2,4,6-Tribromophenol (A)

Internal Standard Ou(liers

g Sa:mAp"le‘;
A\ —_—
Dpsgu\ I ]
\\‘
* tahalene-d8 (BN) IS 3: Acenaphthene-d10 (BN) o

IS 6: Perylene-d12 (BN)



High Explosives (SW 846 Method 8330)

Site/Project: Sile A€ Nyt Do AR/COC #: 60323} Laboratory Sample IDs: _ 21944 -00 §,00k, -00) ¢ “OO ¥
Laboratory: G &L Laboratory Report #: 14964

Methods: _ gpA X330 .

# of Samples: ha | Matix:  ¢oil Batch #s: 2 3504 (Anely ﬂ\', 23539(Pep.)

2691-41-0 | HMX VIRV VAR VA vV v VA RV RV VYN V4
121-824 RDX
99.35-49 1,3,5-Trinitrobenzene
99-65-0 1,3-dinitrobenzene
98-95-3 Nitrobenzene v 4
479-45-8 Tetryl s3/31131/37
118-96-7 2.4,6-trinitrololuene / Vv
35572-78-2 | 2-amino-4,6-dinitrotoluene
19406-51-0 | 4-amino-2 6-dinitrololuene
121-14-2 2, 4-dinitrotoluene
606-20-2 2,6-dinitrotoluene
88-72-2 2-nitrotoluene
99-99-0 4-nitrotoluene I
99-08-1 3-nitrotoluene \ \ \/ ) J ¥ \ U \d / \
78-11-5 PETN
A = Mok Apphcalle
Comments:

0 Sply —0E bad low Swvple receroy. To Sople v recerbraked,

od Swidgale yelomN s ol i QO [heds .

@A vy appis by Mo vemabhsk of sape 0§

Confirmation

Bmissd (.~ e e waly W o 008 s pv’i-rn—«l PORF'N Sa-f{t"

SJ‘DIV\ aAoW SDG '

—

*S\A—M Aty

{ i1 )

=T eslesd %Rs o Lyl wee <« Q¢ accophinco ijmids

——

YA“ oS%cc. ‘Mfl‘ MN\H wree A Ak W 1’““‘!:""’" l\u-J-,A‘AI

Solids-to-aqueous conversion:
mg/kg=pg/g: {(pg/g) x (sample mass (g} / sample vol. {ml}) x (1000 ml/ 1 liter)] / Dilution Factor = pug/I1

Date: 6/=2 ¢k

Reviewed By:




Site/Project: _Side 44C Boay Bume  AR/COC #:

High Explosives (SW 846 Method 8330)

60323 |

Laboratory Sample I[Ds:

249900 ~0OY

Laboratory: __ G € L Laboratory Report #: 2496
Methods: EMy 8170 .
# of Samples: { Matrix: AQMCC‘M-J Batch#s: 23363 (A~t,6? . 23147 (P~p.)

2691-41-0

121-824

99-35-49 1,3,5-Trinitrobenzene
99-65-0 1,3-dinitrobenzene
98-95-3 Nitrobenzene
47945-8 Tetryl
118-96-7 2.4, 6-trinitrotoluene
35572-78-2 | 2-amino-4,6-diniltrotoluene
19406-51-0 | 4-amino-2,6-dinitrotoluene
121-14-2 2,4-dinitrotoluene
606-20-2 2,6-dinitrotoluene
88-72-2 2-nitrotoluene
99-990) 4-nilrotoluene
99-08-1 3-nitrotoluene N \ N\ / ' \ y \ N \
78-11-5 PETN
NA> Vo A,,,.Pl,'wil,
Comments:

QM0 e pofura 0n A Sl Co wsp e, 1 case

nerr b globed M" all GgC criboy wres srob M»‘

@ Saph ® o~ E£H,

Confirma

tion

Y Swmmnamy

-=7/§Jl A erhrca wee N, Ao datbe wee 1\»«01("-‘:\:0{.

(A ADY

~——

Solids-to-aqueous conversion:
mg/kg=pg/g: [(ng/g) x (sample mass (g} / sample vol. {ml}) x (1000 ml/ 1 liter)} / Dilution Factor =pg/1

B-17

Reviewed By: = ey ST o Date: _/_(o}_/é oo




Inorganic Metals

Site/Project: SA AL Ny Pourne AR/COCH: (0203213) Laboratory Sample IDs: _ Y 76Y -co0§™ Jo —cO&

Laboratory: _ GEL Laboratory Report #: 2494

Methods: _EPAL010R(F(P-ALS), EPA (030 (LCP-MQ) EPATINTOALCVAA

# of Samples: b\ Matrix: ¢\ Batch #s: 23681(TP-AES), 2(,138(/301\: Q439 zch-m6), 23795 (cvd4)

S w Serfal | Fleld .
Analyte |, | iev | cov | 1en | con et | es | Lesp [ ROV 1 ms | omsp [ FED | BB | IO | e | pup. | Eaule | Eleld
: (%1 /1) won | rep | 2UR% an

7429-90-5 Al

7440.39-3 Ba | AT A
7440-41-7 Be
7440-70-2 Ca
T44047-3 O iy an i B o N
7440-48-4 Co - b e

7440-50-8 Cu
7439-89-6 Fe
7439-95-4 Mg
7439-96-5 Mn
7440-02-0 Ni
7440-09-7 K

T440-22-4 Ap oyl g g g e s
7440-23-5 Na
7440-62-2 V
7440-66-6 Zn

10i0pORgn] o e

7440-36-0 Sb
7440-28-0 Tl

7430976 Mg | A [Tz N

LAroaium { “\
Cyanide CN

Notes: Shaded rows are RCRA mietals. Solids-to-aqueous conversion: mg/kg=pg/g: [(pg/g) x (sample mass {g} / sample vol. {ml}) x (1000 ml/ I liter)] / Dilution Factor = pug/| AKX = AR App\ wadl

Comments: .
DTA-ALS ol By &S & bep. porbor—t on o seple fom ooy~ SDG6. (el dl. S FPAES alicy

Reviewed By: == e z,‘.(}_ﬁ _ Date:_6/21/00 __

) NS oy o e bk
B-14 2T




N Y%
it e

DCr s dareed YL (b, i-lo..w’“ll astec. reSetl w5 §K N Lle-k CoAac .. Ty, e
At wer Guatided.

2 e odd P e dateied M~ M. Teh od/er (A € Alyobime COALS . T abs. values wee Y Ne
DL bub < e AL Al assoc. mswlls wee =R o 0. Tiw, we dubu wrne .Lwd.i:‘odi. .

= H3was debechked ot TA ad B & a mesadle coac . Howewer, M abseiore
Uelae 6F Na Llak (pac.f wer < re OL. T’u«.s, e davr wre—e i“‘“‘:r't't_cl_

b
The od Ay i dabedd | Boen all Ba msells wen 75X P Lk conc., od all A
reswlds weie AJJ). TM_S‘ ~a Gt st ?M(‘g"“—c‘-




Inorganic Metals
Site/Project: Sike, JUC Bl Bwner  Ar/coC#: 60323 ) Laboratory Sample IDs: _ 2 74( ~ 0O
Laboratory: _ GEL Laboratory Report #: _ 21 4(,
Methods: _EDA Loto NI -Ae), £PAL0do (TR -MY | EPATIY20A (CUAA
# of Samples: \ Matrix: Agurcy Batch #s: 23353(zP-AL) | AU3ME(TeP-m8) DI2EXNCuaA)

CAS# 3,
Analyte - . Method LCSD MSD [NRep. | ICS quip. Fleld
YT | maL ] 1ev | cev 1&1/1 {cc/n‘ Blans | LCS | LOSD | o | ms | msp | put | pee b oy | Dl | pup [T pARE Bl
(29 | (r90)

7429-90-5 Al
7440-39-3 Ba -
7440-41-7 Be
7440-43-9 Cd
7440-70-2 Ca
7440-47-3 Cr
7440-48-4 Co
7440-50-8 Cu
7439-89-6 Fe
7439-95-4 Mg
7439-96-5 Mn
7440-02-0 Ni
7440-09-7 K
1H022-4 A [ is A e ] [l
7440-23-5 Na
7440-62-2 V
7440-66-6 Zn

7439921 Phii] Yy
7782:49-2 Se.
7440.382 As | 0
7440-36-0 Sb

7440-28-0 Ti

7439-97-6 g | U~ L,

AVl N R el ER Vit (2o o Corml REEHEL S B P ] B¢ AT A TAZAC A A A /4
Geua(wy | )/ v VI9iv V4 v v | V| vty | v | a/A
Cyanide CN

Notes: Shaded rows are RCRA metals. Solids-to-aqueous conversion: mg/kg=pg/g: {(pg/g) x (sample mass {g} / sample vol. {ml}) x (1000 ml / 1 liter)] / Dilution Factor = pg/| ANMA= My A?P \\a-gy

Compments: .
OmSI=5D o Uy pulermd on agaple $om avo b SOG. Creplicate PAITAY

DAL resutly Lo R TR, e dlo o wod O‘P[”Y' Reviewed By: 2( e ST Date: _éﬂ,z 1700
Paple X an £ >

S:;c btl&k

* A Aas
B-i4 :S__"‘;\\f _DO(_, Y



Djed

m————

TPy e datectd e Yo G T asboc, Suple eselt el o debed ) £5F B Sl conc., amd
il be guatibind v, 83,7

Phs r Wy e Aryecked  H TS add CLD, respietinly | & wegatrle conc.S. To abs. ve
.. - y .
<> o OL Lud . RL_ T assoc resetds e A oA Il Le iwll—-f/\:jﬂ ‘}/(j"AZ."

TCr wes darechoh S TOB. H'owov-*f‘, Yo assoc. Sople requld wws A Toss o daim wyu(.'in.




ANALYSIS REQUEST AND CHAIN OF CUSTODY

internal Lab Page _1 of _2
Batcho. (DO Y 3 sarmrno. Ar/coc| 603231
Dept. No./Mail Stop: 6134/MS1088 Date Samples Shipped: ~ 2 b-°0 smouse Logged By: DNaste Characterization
Project/Task Manager: Freshour/Henderson Carrier/Waybill No. Project/Task No.: 7244.0202.14 -RCRA DATE =
Project Name: Site 94C Bomb Burner Lab Conlact: E Kent SMO Authorizajj @ ) - -Send preliminary/copy report to:
Record Center Code: Lab Destination: GEL Location: __ (. Tech Area;__
Logbook Ref. No.: 1333-3 SMO Contact/Phone: D Salmi 844-3110 Building: Room: Released by COC No.: 603232
Service Order No. CFO 021 Send Reportto SMO: S Jensen 844-3185
Location Tech Area .
Building Room Reference LOV(available at SMO) Q ch 6’"‘/
ER Sample ID or Beginning | ER Site Date/Time(hr) Sample Container Preserve Lollectior] Sample Parameter & Method Lab Sample
Sample No.-Fraction Sample Location Detail Depth (ft) | No. Collected Matrix | Type | Volume | Ali@4C Method | Type Requested 1D
051783-001 |CY94C-GR-011-S§ 0 94C 042400 1220 S [G 40z 4C G SA |VOC (8260) ool
C +Be- O
051783-002 |CY94C-GR-011-SS 0 94C 042400 1220 S AG | 160z 4C G SA gvggs?;;;)?etgggl;w o -&‘g
051784-001 jCY94C-GR-012-SS 0 94C 042400 1225 S A G 4oz 4C G SA IVOC (8260) wﬂ:&k-
' +Bo- 00
051784-002 {CY94C-GR-012-SS 0 94C 042400 1225 S AG | 16oz 4C G SA .2333:?33,?&’533&;’""" 9#
051785-001 |CY94C-GR-013-SS 0 94C 042400 1235 S AG 4oz 4C G SA |VOC (8260) ~aﬁ5"_ OD.E:
) +Be- O
051785-002 {CY94C-GR-013-SS 0 94C 042400 1235 S AG | 160z 4C G SA .2333&"33,3?43323{’""" é%
051786-001 |CY94C-GR-013-DU 0 94C 042400 1235 S A G 40z 4C G DU |VOC (8260) M?m
051786-002 |CY94C-GR-013-DU 0 | oac| 042400 1235 | s | AG | 160z | 4C G | DU [Svoeuszro sz OB
051787-001  |CYS4C-GR-001-EB 0 94C | 042400 1311 | oW | G [3x4omI| HCI G EB_|voC ool=2}76s
051788-002 |CY94C-GR-002-EB 0 94C 042400 1313 DIwW P | 500ml | HNO3 G EB  [RCRA Mels+Be-U IJOL
RMMA [v]ves [ ] No Ref. No. Sample Tracking SmoUse  |Special Instructions/QC Requirements: Abnormal Condil
Sample Disposal |_|Return to Client Disposal by lab Date Entered(mm/ddlyy) EDD Yes DNo on Receipt
Turnaround Time [ ] 7 Day (] 15 Day v| 30 Day|Entered by: ‘ v Raw Data Package Yes [ No
|| Negotiated Required Report Date IQC inits. *Send/e-mall report to::)L/g BY P4TH Asu
Name Gignature Init Company/Organization/Phone/Cellular [P Henderson 284-2617 g, m, .
: . GHM y
Sample M Sanchez 1yt Lo | 2H | |Westonie135/845-3267 ( .8
Team % THiq cot AaLowsey By ,
Members
coc 03232
4 /A *Please list as separate report.
1.Relinquished 55 27/ 1Y) LA Oralz/ R < Date Y5 Time 4 Relinquished by Org. Date Time
1. Received by ' Org.~I& Date §[9 £op Time V15 4. Received by Org. Date Time
2.Relinquished ¢ , She Oig, / Z 3 Date ty. 2[ wcAime )/ 3O 5.Relinquished by Org. Date Time
2 Received by — \/ 15 hiey oniNOrg. G e ( Date Y -27-a¥ime 0qi 3 [5. Recsived by Org. Dale Time
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date lime




hadl

_ OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

ARICOC-

Page_2_of_2_
| 603231 I

Project Name:

Site 94C Bomb Burner

rﬁrojedﬂ' ask Manger:

Freshour/Henderson

ProjectTask No_:

Recipient Initlalsggii S )

Location [Tech Area ¢
Building Room Reference LOV (available at SMO) Lab use
Sample No- ER Sample ID or | Beginning| ER Date/Time (hr) [Sample] Container Preserv- |Collection}Sample Parameter & Method Lab Sample
Fraction Sample Localion detail | Depth (ft) | Site No. Collected Matrix | Type | Volume alive Method | Type Requested D
051789-003 |CY94C-GR-003-EB 0 94C 042400 1314 | DIW | AG | 2xi1L 4C G EB |SVOCs (8270) 0o ‘f
051790-004 ]CY94C-GR-004-EB 0 94C | 042400 1315 | DIW | AG | 4xi1L 4C G EB [HE(8330) 005
051791-001 [CY94C-001-TB 0 94C | 042400 1316 | DIW | G | 3x40mi HCI N/A TB |vOC o
Abnormal Conditions on Receipt LAB USE




Project Leader FRESHOUR Project Name CANYONS TEST AREA—SITE 94C

Contract Verification Review (CVR)

AR/COC No. 603231 Analytical Lab GEL

In the tables below, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

Case No. 7214_02.02.14

SDG No. 24964

Line Complete? Resolved?

No. ltem Yes | No If no, explain Yes No
11 All items on COC complete - data entry clerk initialed and dated X
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses requested X
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.6 Lab sample number(s) provided and SNL sample number(s) cross referenced X

and correct
1.7 Date samples received X
1.8 Condition upon receipt information provided X
2.0 Analytical Laboratory Report

Line Complete? Resolved?

No. Item Yes | No If no, explain Yes No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
23 QC analysis and acceptance limits provided (MB, LCS, Replicate) X
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X
25 Detection limits provided; PQL and MDL(or iDL), MDA and L, X
2.6 QC batch numbers provided X
2.7 Dilution factors provided and all dilution levels reported X
2.8 Data reported in appropriate units and using correct significant figures X
29 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery NA

(if applicable) reported

2.10 Narrative provided X
211 TAT met X
2.12 Hold times met X
213 Contractual qualifiers provided X
2.14 All requested result_and TIC (if requested) data provided X




Contract Verification Review (Continued)

3.0 Data Quality Evaluation

ltem Yes No if no, Sample ID No./Fraction(s) and Analysis
3.1 Are reporting units appropriate for the matrix and meet contract specified or project-specific X
requirements? Inorganics and metals reported as ppm (mglliter or mg/Kg)? Tritium reported in
picocuries per liter with percent moisture for soil samples? Units consistent between QC samples
and sample data
3.2 Quantitation limit met for all samples X
3.3 Accuracy X
a) Laboratory control samples accuracy reported and met for all samples
b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X
technique
c) Matrix spike recovery data reported and met X
3.4 Precision X
a) Replicate sample precision reported and met for all inorganic and radiochemistry samples
b) Matrix spike duplicate RPD data reported and met for all organic samples X
3.5 Blank data X
a) Method or reagent biank data reported and met for all samples
b) Sampling blank (e.g., field, trip, and equipment) data reported and met X
3.6 Contractual qualifiers provided: “J"- estimated quantity; “B™-analyte found in method biank above the X
MDL for organic or above the PQL for inorganic; “U- analyte undetected (results are below the
MDL, IDL, or MDA (radiochemical)); “H"-analysis done beyond the hold