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6.0 SOLID WASTE MANAGEMENT UNIT 94A, ABOVEGROUND TANKS,
LURANCE CANYON BURN SITE

6.1 Summary

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a risk-based no further action
(NFA) decision for Solid Waste Management Unit (SWMU) 94A, Aboveground Tanks, Cperable
Unit (OU) 1333. SWMU 94A is comprised of three aboveground storage tank locations: iwo
inactive areas where the tanks have been removed and one active area. This NFA addresses
historical releases from all three aboveground storage tank locations. However, the active
aboveground storage tank location is operating in compliance with all current applicable state
and federal regulations and is not regulated under the Resource Conservation Recovery Act
(RCRA), The aboveground storage tanks have been used to store JP-4 and water to support
testing operations at the Lurance Canycn Burn Site (LCBS). Review and analysis of all relevant
data for SWMU 94A indicate that concentrations of constituents of concern (COC) at this site
are less than applicable risk assessment action levels. Thus, SWMU 94A 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/AQOC [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).

6.2 Description and Operational History

Section 6.2 describes SWMU 94A and discusses its operational history.

6.2.1 Site Description

SWMU 94A is a subunit of SWMU 94, identified as the LCBS on the RCRA Hazardous and
Solid Waste Amendment permit. SWMU 94A is located on U.S. Air Force land withdrawn from
the Bureau of Land Management and permitted to the U.S. Department of Energy (DOE)
{SNL/NM July 1994a). 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
sloping canyon walls, and the immediate topographic relief around the site is over 500 feet
(Figure 6.2.1-1). A 25- to 50-feet-wide road is cut on the hilisides as a firebreak and encircles
the site (Figure 6.2.1-2). The canyon floor at the site is isolated by the canyon walls except for
the western drainage into Arroyo del Coyote. Coyote Springs Road follows this drainage and is
the main access road into the Lurance Canyon (Figure 6.2.1-1).

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

In order to facilitate site characterization, SWMU 94 has been subdivided into seven subunits
where hazardous constituents may have been released (Figure 6.2.1-2): SWMU 94A,
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Aboveground Tanks; SWMU 94B, Debris/Soit 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 24A, which contains both active and inactive tanks. This NFA
addresses historical releases from all three aboveground storage tank locations. However, the
active aboveground storage tank location is operating in compliance with all current applicable
state and federal regulations and is not regulated under the RCRA. Table 6.2.1-1 provides the
rationale for subunit designation or omission. The SWMU 84 subunits are each addressed in
separate NFA proposals. SWMUs 94B, 94C, 94D, 94E, 94F, and 94G will be addressed in
future NFA submittals.

SWMU 94A consists of three individual areas within its total surface area of 0.8 acre (SNL/NM
April 1995). The mean elevation of this subunit is 6,370 feet above sea level (SNL/NM April
1995). SWMU 94A includes all of the current and historic aboveground tank storage locations
at SWMU 94—including the tank location north of the LAARC Unit (Tank Area 1)

{Figure 6.2.1-3a), the former tank location north of the Bomb Burner Unit (Tank Area 2)
(Figure 6.2.1-3b), and the active tank location north of the large open burn pool (LOBP)

(Tank Area 3)—and is currently used to support the facility (Figures 6.2.1-3¢ and 6.2.1-3d).
These tank areas have been included in this study because of documented and historical
accidental releases of JP-4 fuel to the ground surface.

Historical published information regarding the hydrogeology of the Lurance Canyon has been
summarized in the “RCRA Facility Investigation (RFI) Work Plan for the Operable Unit 1333,
Canyons Test Area” (SNL/NM September 1995). Since that time, additional bedrock wells and
alluvial piezometers have been installed in the Lurance Canyon, and data collected from the
new bedrock wells have supported the hydrologic model of semiconfined to confined
groundwater conditions at a depth of approximately 222 feet below ground surface (bgs)
beneath the Lurance Canyon SWMUs. The data coliected from the alluvial piezometers support
the absence of alluvial groundwater. Hydrologic data have been based upon the Burn Site Well,
CYN-MW1D, 12AUPO01 (piezometer), and CYN-MW2S (piezometer). This section summarizes
the hydrologic conditions at each monitoring location.

The Burn Site well (located approximately 700 feet southeast of SWMU 94A [Tank Area 3]) was
drilled in February 1986 to a total depth of 350 feet bgs (Figure 6.2.1-1), A total of 74 feet of
clay, silt, and shale units were encountered overlying the bedrock identified as metamorphic
schists and fractured granite. Water-bearing bedrock was encountered at a depth of 222 to
350 feet bgs (New Mexico State Engineers Office Well Record RG-44986). Following well
completion, the water level rose to 68 feet bgs.

A shallow underflow piezometer was installed in November 1296 in SWMU 12A approximately
150 feet southwest of SWMU 94A (Tank Area 2) (Figure 6.2.1-2). The piezometer was installed
in conformance with a document of understanding between SNL/NM and the New Mexico
Environment Department (NMED) Oversight Bureau (OB) (Dawson August 1996). The
subsurface geology at the site is comprised of approximately 55 feet of alluvial sand, silt, and
gravel overlying metamorphic phyllite to schist bedrock. The piezometer was completed to a
depth of approximately 58 feet bgs and identified as 12AUPQ1. Moist soil was encountered in
the first 5 feet of altuvium. The remaining 53 feet to bedrock were dry. No groundwater was
encountered during drilling. The piezometer was instrumented in February 1997, and has been
collecting data since that time. In addition, manual checks have been conducted for the
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Table 6.2.1-1

Correlation of Burn Testing Structures and Associated Features to

SWMU 94 Subunits

Designated Subunit

for Site Type/Nature of Operational
Burn Unit/Structure Characterization Release Rationale for Characterization
Poriabie Pans None Detonations Nature of operational release
(HE, gun propellant, radionuclides) | covered in sampling plans for
SWMUs 65B and 65D
SWMU 94E Waste water No operational historical releases
in most tests; some documented
releases to Small Surface
Impoundment
Small Surface SWMU 94E Waste water Deocumented releases and burn
Impoundment (JP-4 fuel and water mixture) test in the Small Surface
Impoundment
LOBP (30 x 60 feet) None Waste water Only operational historical
(JP-4 fuel and water mixture) releases to SWMU 13, no
documented historical releases
from accidenta! spills
SOBP (20 x 20 feset) Nane Waste water No operational historical releases
(JP-4 tuel and water mixture) and no documented historical
releases from accidental spills
LAARC Unit None Waste water No documented historical releases
(JP-4 fuel and water mixture) within LAARC Unit from accidental
spills
LAARC Discharge Pit | SWMU 94F Waste waler Operational historical releases lo
(JP-4 fuel and water mixture) discharge pit
Bomb Burmner Unitand | SWMU 94C Detonations Documented operationat historical
Trench (HE, radionuclides, metals) and releases inside and near the Bomb
waste water (JP-4 fuel and water | Burner Unit, removed in D&D
mixture) activities in 1997
Detonations Documented detonations in Bomb
(HE, radionuclides, metals) Burner Unit trench
Bomb Burner SWMU 94D Waste water Documented operational historical
Discharger Pit (JP-4 fuel and water mixture) releases 1o discharge pit
SWISH Unit None None (waste water recirculated, | No operational historical releases
never disposed of waste water) | and no documented historical
releases from accidental spills
SMERF None None (waste water recirculated) | No operational historical releases
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 on | Decumented historical releases
soil from accidental spills
Debris/Soil Mounds SWMU 94B Metals or radionuclides leachate | Mounds have no documented
history and contain radiological
anomalies
Scrap Yard SWMU 94G Accidental spills of hydraulic oils | Documented release of hydraulic
on soil oil
D&D = Decontamination and decommissioning.

HE

= High explosive(s).

LAARC = Light Ainransport 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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Figure 6.2.1-3a

Figure 6.2.1-3b

301462.183.08.000/zc A6

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.
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Approximate Léc'ation of
Former Above-G roundrTank:

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 (SWMU 94A, Area 3) are
visable in the background. View is to the northeast.
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Figure 6.2.1-3¢c  Photograph of the above-ground tanks north of the LOBP (SWMU 94A,
Area 3) in April 1995. The above-ground 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.
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Figure 6.2.1-3d Photograph of the spill containment area surrounding the JP-4 fuel
above-ground 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.
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presence of water as a verification procedure. No water has been recorded in the piezometer
subsequent to its installation.

The Burn Site Spring (Figure 6.2.1-1) is an ephemeral spring or, more accurately described, a
seep, located approximately 2,100 feet east of SWMU 94A (Tank Area 3). The seep discharges
small quantities of water from fractures and/or bedding plane permeability within the carbonate
rocks (Goodrich [Unk.] 1993). | is believed that the source of the water is seasonal recharge of
fractures from the surrounding mountain terrain.

A groundwater monitoring well nest was installed in November and December 1997
approximately 3,000 feet west (downgradient) of the LCBS (Figure 6.2.1-1). The groundwater
wells were installed in conformance with the documents of understanding between SNL/NM and
the NMED OB (SNL/NM July 1997, SNL/NM September 1997a). The monitoring well nest is
comprised of a shallow underflow piezometer (CYN-MW2S) and a deep groundwater well
(CYN-MW1D). The subsurface geology at the nest location is characterized by approximately
25 feet of alluvial sand, silt, and gravel, unconformably overlying the Manzanita Gneiss, which is
fractured. No water was encountered while drilling activities were conducted in the alluvium,
and no water has been recorded at CYN-M2S since its installation. Groundwater was first
encountered in CYN-MWD at a depth of 372 feet bgs and the static level rose to 320 feet bgs.
This indicated semiconfined to confined groundwater conditions similar to those encountered in
the Burn Site Well (Figure 6.2.1-1).

In summary, the groundwater beneath the LCBS occurs at depths of at least 222 feet bgs under
semiconfined to confined conditions in fractured metamorphic rock. There has been no record
to date of shallow groundwater occurring in the alluvium overlying the bedrock.

For a detailed discussion regarding the local setting at SWMU 94A, refer to the “RFI Work Plan
for Operable Unit 1333, Canyons Test Area” (SNL/NM September 1995).

6.2.2 Operational History

Historical aerial photographs indicate that the transition of testing activities from predominantly
open-detonation explosives testing and 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 by 1975. By 1980, the first permanent engineered
burn unit (LAARC) was constructed on the former location of the Primary Detonation Area
(SWMU 65B) and was in operation (Annex 6-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 B65E) (Larsen 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 was consiructed, with a total of six permanent engineered burn
units (the Large Open Burn Pool [LOBP), the Small Open Burn Pool [SOBP], 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 6.2.2-1). Two of the burn units (SWISH Unit [and later the Smoke Emissions Reduction
Facility (SMERF) Unit]) were constructed to provide testing facilities that would eliminate wind
effects and provide accurate temperature control and instrumentation for test monitoring

AL/7-98/WP/SNL:r4400-6.doc 6-13 301462.183.03 09/03/98 4:16 PM
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(Palmieri April 1995). 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 the Lurance Canyon.

By 1992, the site contained all the current permanent engineered burn units (Figure 6.2.2-2).
The CON-CON Unit, identified in the 1983 historical aerial photograph, was dismantled prior to
1989, and by 1992 a new burn unit (SMERF) was constructed in the same location (SNL/NM
August 1994). Prior to 1992, a debris/soil mound area (SWMU 94B) was created in the
southern portion of SWMU 94, directly north of the main arroyo in the Lurance Canyon

(Figure 6.2.2-2). This debris/soil mound may be associated with ongoing grading activities at
the site. Located to the northeast of the debris/scil mound area (SWMU 94B}) is a second soil
mound that was created during remediation of a waste-water spill from the SMERF on

March 20, 1992 (Figure 6.2.2-2).

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 (Author
{unk] Date [unk]). 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 controlied 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 6.2.2-2). Any test object residue (e.g., metal slag) is recovered with the test unit
and is removed from the site by the testing group. Only small residue particulates may be left in
the water following the burn test (Larson and Palmieri October 1994). While no testing is
currently conducted on components containing radioactive materials, SWMU 94 is currently
classified as a Radiological Materials Management Area (RMMA) because of the presence of
residual depleted uranium in the soil from earlier burn tests (Gaither December 1993) and from
former explosives testing activities associated with SWMU 65 (Gaither January 1994).

Annex 6-A presents tabulated data from SWMU 94 testing activities documented in test logs

since 1979.

The aboveground tanks (SWMU 94A) have always been used to supply water, JP-4 fuel, and
ethylene glycol coolant for burn testing at all 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 (Tank Area 1), north of the Bomb Burner Unit (Tank Area 2}, and the tank
location north of the LOBP (Tank Area 3) (Figure 6.2.2-2). This section discusses these three
aboveground tank locations.

Tank Area 1, an aboveground tank {abeled "nonpotable water," was previously located north of
the LAARC Unit, which was used to supply water to the unit (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. The 1983 historical aerial photograph shows that
three aboveground tanks were formerly located in Tank Area 2 north of the Bomb Burner Unit
(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 their installation or removal. No physical evidence of their former locations
exists at the site; however, a historical engineering drawing accurately identified the tank
location.
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Three aboveground tanks are now located in Tank Area 3 approximately 400 feet north of the
LOBP: One contains JP-4 fuel, another contains nonpotable water, and the third contains
glycol/water (Figure 6.2.1-2). 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 (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 that contains JP-4 fuel

(Figure 6.2.1-3d) (Larson and Palmieri 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
coolant for circulation between the vertical walls and roof panels of the SMERF. A recirculation
system currently routes waste water back to the water and water/glycol tanks for storage and
reuse (Hickox November 1994, Larson and Palmieri October 1994). The pipelines move fluids
to the burn units by gravity from the tanks. Transfer pumps located at the burn units recircuiate
the waste water or glycol back to the storage tanks. Most of the time the pipelines are
nonpressurized and empty.

On February 7, 1990, a surface spill occurred in Tank Area 3 on the north side of the
aboveground JP-4 fuel storage tank connected to the LOBP (Figure 6.2.1-2). The spill occurred
when a fuel line became unscrewed during a filling operation in support of the SST testing
program conducted in portable pans (Annex 6-A). Approximately 70 gallons of JP-4 fuel were
spilied onto the ground. The soil was not removed (Palmieri April 1995). Facility personnel
identified the spill location to sample team members. One soil sample was collected at a depth
of 0 to 6 inches bgs and analyzed for volatile organic compounds (VOC) using U.S.
Environmental Protection Agency (EPA) Method 624 (EPA November 1986). Soil analyses of
the spill area in May 1990 indicated that no VOC exceeded the laboratory reporting limit (or
practical guantitation limit) of 0.625 milligram (mg) per kilogram (/kg) (Table 6.2.2-1) (Nash June
1990).

Table 6.2.2-1
Summary of VOCs Detected from
JP-4 Fuel Spill February 1990, SWMU 94A,

Tank Area 3
Sample No: SNLADG2476-1
Sample Location: JP-4 Fuel Spill
Sample Date: 5/15/90°
Compound Detected, units ma/kg

VOCs (Method 624)° RL
Toluene 0.48J 0.625
*From Nash June 1990.
*EPA November 1986
EPA = U.S, Environmental Protection Agency.
J = Analyte present at less than reporting limit.
mg/kg = Milligram(s) per kilogram.
RL = Reporting limit.

VOC = Volatiie Organic Compound.
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A plastic-lined, earthen, overflow containment pit that surrounds the JP-4 fuel tank was con-
structed when the tanks were replaced after June 1992 (Figure 6.2.1-3c) (Palmieri December
1994b, Larson and Palmieri October 1994, Palmieri December 1994). There have been no
documented historical releases of JP-4 fuel to the containment pit (Larson and Palmieri
QOctober 1994).

SNL/NM sampled and analyzed the waste water generated from burn tests for VOCs,
semivolatile organic compounds (SVOC), metals, and inorganic compounds prior to negotiating
the discharge date, location, and quantity with the City of Albuquergue for release to the publicly
owned treatment works (Larson and Palmieri October 1994). Tables 6.2.2-2 through 6.2.2-4
summarize the analytical data that characterizes the waste water obtained from the two
nonpotable water tanks that were removed after June 1992. Because the nature of the burn
testing cperations has been relatively unchanged, analyses of waste water from current
operations are likely representative of recycled waste water stored in Tank Areas 1 and 2 during
historical operations. The waste water contained several hundred micrograms (ug) per liter (/L)
of fuel residues in each sampling event, including benzene, toluene, ethylbenzene, and xylenes
(BTEX) and semivolatile petroleum hydrocarbons. Metal concentrations were low, with the
exception of iron (at 4.9 mg/L} and zinc (at 4.5 mg/L), which were found in the June 1990
samples. The waste water had been held in the tanks and recycled since 1988 and had been
used for a total of 46 burn tests, 39 tests from the LOBP, and 7 tests from the SOBP.

6.3 Land Use

This section discusses the current and future projected land uses for SWMU 94A,

6.3.1 Current

SWMU 94A is located within the boundaries of Kirtland Air Force Base (KAFB) (Figure 6.3.1-1)
within the active industrial LCBS.

6.3.2 Future/Proposed

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

6.4 Investigatory Activities

SWMU 94A has been investigated in a series of three investigations. Section 6.4 discusses the
SWMU 94A investigatory activities.

6.4.1 Summary

SWMU 94A was originally investigated under the DOE Comprehensive Environmental
Assessment and Response Program (CEARP) in the mid-1980s (Investigation #1) in
conformance with the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA). In 1993 preliminary investigations began that included background information
reviews, interviewing, field surveys, and scoping sampling (Investigation #2). In 1998 a passive
soil-vapor survey (SVS) and confirmatory soil sampling were conducted (Investigation #3).
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Table 6.2.2-2
Summary of Compounds Detected in Waste Water
SWMU 94A Tank Area 3, June 1990

Organic Compounds

Sample No: SNLAO2816-1, -2, -3,
Sample Location: East/West Tanks
Sample Date; 6/26/90"
Compounds Detected, units ng/l

Volatile Organics (Method 624)° 310 RL
Toluene 250
Semivolatile Organics (Method 625)° ND 1000+5000
None detected
Polychlorinated biphenyls (Method 608)° ND 5.0410
None detected

Inorganic Compounds

Sample No: SNLAQ2815-1, -2, -4, -5, -6

Sample Location: East/West Tanks
Sample Date: 6/26/90"
Compounds Detected, units mg/L

Dissolved Metals RL
Barium (Method 200.7)" 0.074 0.010
Iron (Method 200.7)" 4.9 0.10
Lead (Method 239.2)° 0.024 0.010
Manganese {Methad 200.7)° %259 88;3
Zinc (Method 200.7)" : :
Total Metals Method 245.1 RL
Mercury (Method 245.1)° ND 0.00020
Inorganics RL
Cyanide (Method 335.2)° ND 0.010
Nitrate (as N) (Method 353.2)° ND 0.10
Phenolics (Method 420.2)° 2~325 0.010
Chioride (Method 300.0)° : 5-; é"f’o
Fluoride (Method 340.2)" 7.4 (units) NA
pH (Method 150.1)° 116 5.0
Sulfate (Method 300.0)° 478 10.0
Total Dissolved Solids (Method 160.1)°

*From Bollinger July 1990,

*EPA November 1986.

EPA =U.S. Environmental Protection Agency.
LOPB = Large Open Burn Pool.

mg/L = Milligram(s) per liter.

NA = Not applicable.

ND = Not detected.

AL = Reporting limit.

ug/t = Microgram(s) per liter.
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Table 6.2.2-3

Summary of Organic Compounds Detected in Waste Water
SWMU 94A Tank Area 3, March—-April 1992

Sample No: SNLAD06427-3, SNLAQ0B429-3, SNLAQ08301-1 | SNLA008302-1
SNLAO0B427-5 SNLAD06429-5
Sample Location: East Tank West Tank East Tank West Tank
Sampie Date: 3/31/92° 3/31/92° 4/27/92° 4/27/92°
Compounds Detected, units povL ug/l ug/L pg/L
AL RL
Volatile Organics
(Method 8240/TCL)"
Acetone NA NA ND 50 230 200
Benzene NA NA 290 25 ND 100
Ethylbenzene NA NA 41 25 ND 100
Toluene NA NA 110 25 ND 100
Xylenes (total) NA NA 200 25 ND 100
RL RL
Semivolatile Organics ND 2,500— ND 40,000- NA NA
{Method 8270/TCL)" 12,000 200,000
RL AL
Chiorinated Pesticides and
Polychlorinated Biphenyis ND 1.0— ND 1.0-100 NA NA
(Method 8080/TCL)" 100

*From Lyon June 1992,

*EPA November 1986.

EPA =U.S. Environmental Protection Agency.
LOPB = Large Open Burn Pool.

NA = Not analyzed.

ND = Not deiected.

RL = Reporting limit.

TCL = Target compound list.

ng/L = Microgram(s) per liter.
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Table 6.2.2-4

Summary of Compounds Detected in Waste Water
SWMU 94A Tank Area 3
June 1992 and January 1993

Sampie No: SNLAQO7007-1,° SNLA007008-1," SNLAO11446-1, 2,
2,3, 4,5, 2,3,4,5, 5,8
6, 10, 11 6, 10, 11
Sample Location: West Tank East Tank Burn Pool
Sample Date: 6/30/92° 6/30/92° 1/5/93
Compounds Detected, units mg/L mg/L mg/L

Metals (Method 6010, 7000 series”) RL AL RL
Arsenic (7060%) ND 0.010 ND 0.010 ND 0.002
Barium (6010 0.027 0.010 0.031 0.010 0.03 0.02
Chromium, Total (6010°) ND 0.010 ND 0.010 ND 0.02

P 0.12 0.020 0.15 0.020 ND 0.02
Copper (6010)) ND 0.050 0.029 0.010 ND 0.04
Lead (7421) 0.42 0.010 0.81 0.010 0.15 0.005
Manganese (6010°) ND 0.00020 ND 0.00020 ND 0.0005
Mercury, Total (7470%) ND 0.040 ND 0.040 0.02 0.02
Nickel (6010%) ND 0.010 ND 0.010 ND 0.002
Selenium (7740C) ND 0.010 ND 0.010 ND 0.01
Silver (6010 0.16 0.020 0.77 0.020 0.09 0.02
Zinc {6010°)
Inorganics RL RL ) RL
Chemical Oxygen Demand 4210 250 308 10.0 230 80
{Method 410.4%)
Cyanide, Total (Method 90127 0.025 0.010 ND 0.010 0.01 0.01
Fluoride (Method 340.2°) 0.88 0.10 0.89 0.10 0.8 0.1
Oil and Grease (Method 413.2% 820-32 351-8 03-:;"9 0%‘130 06-315 01-0
Phenolic Compounds (Method 9065°) ) ) ’ : ' 05
Total Petroleum Hydrocarbons
(Method 418.1) 49.9 10.0 8.8 5.0 5.0 1.0

*Sample SNLA0O7007 and 7008, Method 8270 (EPA November 1986) detection limit raised, dilution due to target
and nontarget compounds.

®From Lyon June 1992.

‘EPA November 1986.

B = Compound also detected in associated blank (organic analyses only).
EPA = U.S. Environmental Protection Agency.

HSL = Hazardous substance list.

J = Estimated value.

LOBP = Large Open Burmn Pool.

mg/L = Milligram(s) per fiter.

NA = Not applicable.

ND = Not detected.

RL = Reporting limit.
SOBP = Small Open Burn Pool.
TCL = Target compound list.
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6.4.2 Investigation #1—Comprehensive Environmental Assessment and
Response Program and RCRA Facility Assessment

6.4.2.1 Nonsampling Data Collection

SWMU 94 was evaluated during investigations conducted under the CEARP (DOE September
1987} and the RCRA Facility Assessment (RFA) (EPA April 1987). The CEARP Phase | report
stated 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, transportation containers).
JP-4 is the standard fuel burned, but propellants and nitromethane were also used. Current test
activities may release metallic particulates and other materials into the environment.

The RFA report (EPA April 1987) noted only 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.

6.4.2.2 Sampling Data Collection

No sampling activities were conducted at SWMU 94A as part of the CEARP.

6.4.2.3 Data Gaps

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

6.4.2.4 Results and Conclusions

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

6.4.3 Investigation #2—SNL/NM Environmental Restoration Preliminary
Investigations
6.4.3.1 Nonsampling Data Collection

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

6.4.3.1.1 Background Review

A background review was conducted in order to collect available and relevant information
regarding SWMU 94A. 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 6.4.3-1 lists the information
sources that were used to assist evaluating SWMU 94A.
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Table 6.4.3-1

Summary of Background Information Review for SWMU 94A

Information Source

Reference

Technical test reports and
project log books

Hill [Date unk.]

Kervin April 1981

Moore September 1981

Moore June 1982

Gill November 1982

Mocre 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 1994

Engineering drawings “Burn
Site” (Drawing Number
T95597)

SNL/NM 1983

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

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

Oldewage December 1993a
Oldewage December 1993b
Oidewage February 1994
SNL/NM August 1894
Young September 1994

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

Martz September 1985

Martz November 1985

Brouillard June 1994

Larsen and Palmieri August 1994a
Palmieri September 1994a
Palmieri September 1994b
Palmieri and Larsen October 1994
Jercinovic et al. November 1994
Palmieri November 19942
Palmieri November 1984b

Hickox and Abitz December 1994
Palmieri December 1994a
Palmieri December 1994b
Palmieri December 1994c
Palmieri January 1895

Palmieri March 1995

Jercinovic April 1995

Palmieri April 1995a

Palmieri April 1995b

Palimieri August 1995

HE = High explosive(s).
SWMU
UXO

AL/7-98/WP/SNL:r4400-8.doc
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6.4.3.1.2 UXQ/HE Survey

In October 1993, KAFB Explosive Ordnance Disposal personne! conducted a visual survey for
the presence of unexploded ordnance/HE on the ground surface at SWMU 94 in conjunction
with SWMUSs 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),

6.4.3.1.3 Radiological Survey(s)

SWMU 94 is classified as a RMMA because it is co-lccated with the SWMU 65 RMMA (SNL/NM
November 1994). On April 30 and May 4, 1993, the SNL/NM Radiation Protection Office
personnel conducted contamination surveys of several sections of road in the Coyote Canyon
area. Adhesive swipes that had been placed on the underside of the vehicie collected samples
of air from behind the vehicle as it was moving. Analysis yielded no contamination, nor was
airborne radicactivity detected in the dust kicked up by the vehicle (Oldewage May 1993).

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. The
gamma scan survey was performed at 10-foot centers (70-percent coverage) over the surface
of SWMU 94A. No surface gamma radiation anomalies were detected within the boundaries of
the three SWMU 94A tank areas (SNL/NM September 1997hb).

6.4.3.1.4 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 at the LCBS (Hoagland and Dello-Russo
February 1995). However, none of the cultural resource sites are within 100 feet of the

SWMU 94A boundaries, and SWMU 94A sampling activities have no impact to the cultural
resources.

6.4.3.1.5 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,

6.4.3.1.6 Geophysical Survey(s)

No geophysical surveys were performed in the vicinity of SWMU 94A.
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6.4.3.2 Sampling Data Collection

The purpose of the scoping sampling effort was to obtain preliminary data to support the
Environmental Restoration (ER) Project site ranking and identification. Two sampling locations
were selected in each of the three tank areas (Figure 6.4.3-1). A surface sample (O to 6 inches)
and a subsurface sample (1.5 to 2 feet) were collected at each location. The SNL/NM
Environmental Restoration Chemistry Laboratory (ERCL) anaiyzed the twelve environmental
samples and three sample duplicates for RCRA metals {plus beryllium) using modified EPA
Method 6010 (EPA November 1986), for VOCs using EPA Method 8240 (EPA November 1986),
and for total petroleum hydrocarbons (TPH) using an immunoassay method. Although analysis
for metals was required by the sitewide scoping program, metals are not potential COCs at
SWMU 94A based upon the site operating history (see Section 6.2.2).

6.4.3.3 Data Gaps

Information gathered through process knowledge, reviewing historical files, and interviewing
personnel aided in identifying the most likely COCs at SWMU 94A and in selecting types of
analyses to be performed on soil samples. Because the tanks have only been used to store
water, fuel, and ethylene glyco! (Tank Area 3 only), metals are not COCs. However, the
preliminary scoping data are not adequate to define organic COCs or support a risk screening
assessment.

6.4.3.4 Results and Conclusions

Only barium and lead were detected in the soil sampies. Barium concentrations were below the
background limit of 246 mg/kg. Lead concentrations were all estimated and ranged between

10 J mg/kg and 22 J mg/kg, with two of the eight samples exceeding the background limit of
18.9 mg/kg. Arsenic, cadmium, chromium, mercury, selenium, and silver were not detected.
The method detection limits (MDL) ranged from 0.2 mg/kg (for mercury) to 50 mg/kg (for arsenic
and selenium) exceeding the background limits. Duplicate metals analytical results were
comparable.

The only VOC detected was acetone. The acetone occurred in almost all of the samples in very
low concentrations (less than 10 pg/kg). No TPH concentrations were detected in any of the
samples at the method detection limit of 10 parts per million (ppmy), with the exception of one

sample from Tank Area 3 which was reported at a concentration greater than 10 ppm and less
than 100 ppm.

6.4.4 Investigation #3—SNL/NM ER Passive SVS and Confirmatory Sampling

6.4.4.1 Nonsampling Data Collection

There were no nonsampling data collection activities associated with Investigation #3 of
SWMU 94A.
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6.4.4.2 Sampling Data Collection

This section discusses the passive SVS and confirmatory soil sampling at SWMU 94A.

6.4.4.2.1 Passive SVS

SNL/NM conducted a passive SVS of the entire LCBS in February 1998. All SVS activities were
implemented in accordance with the rationale and procedures described in the sampling and
analysis plan (SAP) for “Scil Vapor Surveys at the Lurance Canyon Burn Site” (SNL/NM
February 1988a). The SAP combined the investigation activities proposed in the RFI work plan
for OU 1333, Canyons Test Area (SNL/NM September 1995) with the comment responses to
the request for supplemental information (RSI) relating to the OU 1333 RFI work plan (SNL/NM
December 1997). In addition, the SAP was reviewed by the NMED and includes SNL/NM and
NMED Oversight Bureau agreed-upon recommendations. The NMED recommended
eliminating the finer grid sampling at SWMU 94A from that originally proposed in the QU 1333
Work Plan. This recommendation reduced the number of sample locations from 100 to 50.
SVS samplers were installed approximately 18 to 36 inches bgs. The samplers were retrieved
after approximately 16 days. The manufacturer-recommended installation depth and residence
time are 18 inches bgs minimum and 14 days minimum, respectively.

A portion of the passive SVS grid covered each of the three aboveground tank locations at
SWMU 94A. Within the boundaries of SWMU 94A, the survey was designed to determine the
presence of VOCs and SVOCs associated with accidental historical releases to the soil.
Passive soil vapor samplers were installed approximately 40 feet apart at 13 locations in

Tank Area 1, at 13 locations in Tank Area 2, and at 24 locations in Tank Area 3. After
approximately 16 days residence time, the samplers were retrieved for off-site analysis at

W.L. Gore & Associates, Inc., in Elkton, Maryland. The samplers were analyzed for target
VOCs (BTEX) using a modified EPA Method 8260 (EPA November 1986) and for target SVOCs
using a modified EPA Method 8270 (EPA November 1986). These modified analytical methods
involve thermal desorption, gas chromatography, and mass selective detection.

In the vicinity of Tank Area 1, VOCs were detected at levels above the reporting limit of

0.575 ug in grid locations 540,960 and 600,1000. No VOCs were detected above the reporting
limit of 0.575 pg BTEX in Tank Areas 2 or 3. SVOCs (naphthalene and 2-methylnaphthalene)
were detected above the reporting limit of 0.030 ug in Tank Area 2 only, at grid locations
900,740 and 940,740. The reporting limits are based upon the maximum contaminant level
observed in the field on trip blanks.

Annex 6-B presents complete results from the passive SVS final report (W.L. Gore &
Associates, inc. May 1998) for SWMU 94A. These results were used as a preliminary
assessment of SWMU 94A in order to identify confirmatory soil sampling locations. Soil-vapor
anomalies located outside the SWMU 94A boundaries were investigated separately and are not
include in this proposal. SNL/NM is preparing a separate report that will summarize the results
of the passive SVS outside the SWMU 94A boundaries.
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6.4.4.2.2 Confirmatory Sampling

SNL/NM conducted confirmatory soil sampling at SWMU 94A in April and July 1998 to
determine whether potential COCs were present at levels exceeding background limits at the
site and/or were sufficient to pose a risk to human health or the environment. All sampling
activities were performed in accordance with the rationale and procedures described in the RFI
work plan for OU 1333, Canyons Test Area (SNL/NM September 1995) and the associated field
implementation plan (FIP) addendum to the work plan (SNL/NM March 1998), as reviewed by
the NMED. Information obtained from the passive SVS was used as a screening method to
determine confirmatory soil sampling locations. SNL/NM chain-of-custody and sample
documentation procedures were followed for all samples that were collected. Figures 6.4.4-1,
6.4.4-2, and 6.4.4-3 show the confirmatory sampie locations for each of the three aboveground
tank areas of SWMU 94A.

In April 1998 surface soil samples were collected from five locations associated with Tank

Area 1, from five locations associated with Tank Area 2, and from seven locations within Tank
Area 3. In Tank Area 1, three of the five scil sampling locations are related to SVS anomalies
located just outside of the SWMU boundary. In Tank Area 2, two of the five soil sampling
locations are related to SVS anomalies located just outside the SWMU boundary. These SVS
anomalies were sampled to confirm the extent of potential contaminant migration from each
tank location. In addition, subsurface samples were collected from two locations within Tank
Area 1, from one location within Tank Area 2, and from one location within Tank Area 3.
Locations for collecting subsurface samples were specified in the field based upon lithology
(fine-grained sediment likely to retain organic compounds) and sample recovery success
(shallow depth to bedrock throughout SWMU 94A). Although the confirmatory sample locations
for SWMU 94A correspond with a passive SVS sample location, not all passive SVS sample
locations were sampled during confirmatory sampling. A confirmatory sample was collected
from each tank area at the location that yielded the highest concentrations of VOCs and/or
SVOCs detected during the passive SVS. The confirmatory sample locations associated with
Tank Area 1 correspond to the only SVS location inside the SWMU 94A boundary that yielded
VOCs and/or SVOCs, to the three SVS locations adjacent to the SWMU 94A boundary that
yielded VOCs and/or SVOCs, and to the center of Tank Area 1. The confirmatory sample
locations associated with Tank Area 2 correspond to three SVS locations inside the SWMU 94A
boundary {of which only one had detectable VOCs and/or SVOCs) and to two SVS locations
adjacent to the SWMU 94A boundary. The confirmatory sample locations associated with Tank
Area 3 correspond to the five SVS locations within the SWMU 94A boundary that vielded VOCs
and/or SVOCs and to two additional SVS locations that yielded no VOCs and/or SVOCs.

All soil samples collected in April 1998 were analyzed off site for VOCs and SVOCs. Core
Laboratories, Inc., of Aurora, Colorado, analyzed the samples for VOCs using EPA Method
8260 (EPA November 1986) and for SVOCs using EPA Methods 8270 (EPA November 1986).
One surface soil sample from each of the three tank areas was also analyzed off site for gross
alpha and gross beta activity. Core Laboratories, Inc., of Casper, Wyoming, analyzed the
samples for gross alpha and gross beta activities using EPA Method 900.6 (EPA November
1986). SNL/NM Department 7713 Radiation Protection Sample Diagnostics {(RPSD) Laboratory
also analyzed one sampie from each of the three tank areas on site for radionuciides using
gamma spectroscopy to permit the off-site transport of samples to both Core Laboratories
locations.
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In July 1998 several confirmatory sample locations were resampled to define the extent of
toluene and SVOC contamination that had been identified during the April 1998 sampling
activities. Additional subsurface soil samples were collected from two locations within Tank
Area 1 and from one location within Tank Area 2. These additionai samples were analyzed off
site for BTEX or SVOCs. General Engineering Laboratories (GEL) of Charleston, South
Carolina, analyzed the samples for BTEX using EPA Method 8021 (EPA November 1986) and
for SVOCs using EPA Method 8270 (EPA November 1986). SNL/NM Department 7713 (RPSD
Laboratory) also analyzed one sample on site for radicnuclides using gamma spectroscopy to
permit the off-site transport of samples to GEL.

6.4.4.3 Data Gaps

Analytical data from confirmatory sampling are sufficient to characterize the nature and extent of
historical releases of COCs at the site. There are no further data gaps regarding
characterization of the SWMU 94A.

6.4.4.4 Results and Conclusions

in April and July 1998 soil samples were collected from five locations within Tank Area 1, from
five locations within Tank Area 2, and from seven locations within Tank Area 3 at SWMU 84A in
conformance with the RF1 Work Plan (SNL/NM September 1995) and the FIP (SNL/NM March
1998) reviewed by NMED. Tables 6.4.4-1, 6.4.4-2, 6.4.4-3, 6.4.4-4, 6.4.4-5, and 6.4.4-6
summarize the VOC, SVOC, and radionuclide (i.e., gross alpha and gross beta, and gamma
spectroscopy) analytical results for all of the confirmatory scil samples collected at SWMU 94A.
Annex 6-C contains complete results for the gamma spectroscopy analyses. The remainder of
this section describes the results of confirmatory sampling at SWMU 94A.

Sample numbers are coded to identify specific information regarding the samples. For example,
CY94A-GR-460,920-0-0.5-SS designates a sample collected from SWMU 94A in the Canyons
Test Area of SNL/NM (CY94A). The grab sample (GR) was collected from grid location 460,
920 at a depth interval of O to 0.5 foot bgs and is designated a soil sample (SS).

Volatile Organic Compounds

Because there are no applicable background concentrations for VOCs in soil, no comparison to
the analytical results is possible. Therefore, any detectable VOCs are considered an indication
of potential contamination. Only two VOCs were detected at SWMU 94A (methylene chloride
and toluene). A brief description of the VOC analytical results is provided below for each of the
three tank areas.

Table 6.4.4-1 summarizes the off-site VOC analysis results for five surface soil samples, four
subsurface soil samples, and ocne duplicate surface soil sample that were collected from Tank
Area 1 at SWMU 94A. Toluene was the only VOC detected at Tank Area 1. At the sample grid
location 540,960, toluene was detected at 29 and 39 pg/kg in surface soil sample CY94A1-GR-
540,960-0-0.5-SS and the duplicate, respectively. The concentration of toluene increased to
47 pg/kg in subsurface soil sample CY94A1-GR-540,960-3.5-4-SS. However, toluene was not
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Table 6.4.4-1

Summary of SWMU 94A Confirmatory Soil Sampling VOC Analytical Results,

April-July 1998

(Off-site laboratory)

Sample Attributes VOCs (EPA Method 8260A)° (ua/kg)
Record ER Sample ID Sample
Number® (Figures 6.4.4-1, 6.4.4-2, and 6.4.4-3) Depth {ft) Methylene Chicride Toluene
Tank Area 1
600220 CY94A1-GR-460,920-0-0.5-SS 0-0.5 ND (0.48) ND (0.66)
600521 CY94A-460-920-0.5-1.0-S 0.5-1 NT ND (0.220)
600220 CY94A1-GR-460,920-3.5-4-88 3.5-4 ND (0.48) 26"
600220 CY384A1-GR-500,960-0-0.5-S5 0-0.5 ND (0.48) ND (0.66)
600220 CY94A1-GR-540,960-0-0.5-85 0-0.5 ND (0.48) 29
600220 CY94A1-GR-540,960-0-0.5-DU 0-0.5 ND (0.48) 39
600220 CY84A1-GR-540,960-3.5-4-SS 3.5-4 ND (0.48) 47
600521 CY94A-540-960-8.5-9.0-8 8.5-9 NT ND (0.220)
600220 CY94A1-GR-540,1000-0-0.5-85 0-0.5 ND (0.48) ND (0.66)
600220 CY24A1-GR-600,1000-0-0.5-88 0-05 ND (0.48) ND (0.66)
Tank Area 2
600223 CY94A2-GR-880,760-0-0.5-8S 0-05 ND (0.48) ND {0.66)
600223 CY394A2-GR-880,800-0-0.5-SS 0-0.5 ND {0.48) ND (0.66)
600223 CY94A2-GR-900,740-0-0.5-8S 0-0.5 ND {0.48) ND (0.66)
600223 CY94A2-GR-940,780-0-0.5-88 0-0.5 ND {0.48) ND (0.66)
600223 CY94A2-GR-940,820-0-0.5-85 0-0.5 ND {0.48) 11
600223 CY94A2-BH-940,820-3.5-4-5S 3.5-4 1.3 J(5) 53
600521 CY94A-940-820-8.5-9.0-S 8.5-9 NT ND (0.220)
600521 CY94A-940-820-8.5-9.0-S 8.5-9 NT ND (0.220)
{duplicate)
Tank Area 3
600227 CY94A3-GR-1100,780-0-0.5-58 0-0.5 2.1 4(5) ND (0.66)
600227 CY94A3-GR-1100,780-0-0.5-DU 0-0.5 ND (0.48) ND (0.66)
600227 CY94A3-GR-1100,860-0-0.5-SS 0-0.5 ND {0.48) ND (0.66)
600227 CY94A3-GR-1120,760-0-0.5-5S 0-0.5 1.8 4 (5) ND (0.66)
600227 CY94A3-BH-1120,760-0.5-1-85 0.5-1 1.2 J{5) ND (0.66)
600227 CY94A3-GR-1180,780-0-0.5-38 0-0.5 1.8 J {5) ND {0.66)
600227 CY94A3-GR-1180,900-0-0.5-5S 0-0.5 ND (0.48) ND {0.66)
600227 CY94A3-GR-1220,780-0-0.5-88 0-0.5 1.8 4 (5) ND (0.66)
600227 CY94A3-GR-1220,880-0-0.5-88 0-0.5 1.3J4¢{5) ND {0.66)
Quality Assurance/Quality Cantrol Samples (all in pg/L)
600223 CY94A2-GR-EB NA ND (2.0} Ud ND (2.0) UJ
600227 CY94A3-GR-EB NA ND (2.0) ND (2.0)
*EPA November 1988.
®Numbers in bold represent deiected values.
“Analysis request/chain-of-custody record.
BH =Borshole. ung/kg = Microgram(s} per kilogram.
CY =Canyon. po/Ll = Microgram(s} per liter.
DU = Duplicate sampie. NA = Not applicable.
EB = Equipment blank. ND = Not detected above the MDL, shown
EPA = U.S. Environmentat Protection Agency. in parenthesis.
ER = Environmental Restoration. NT = Not tested.
ft = Foot (feet). 8S = Surface soil sample.
GR =Grabsample. SWMU = Sclid waste management unit.
ID = lidentification. TBD =To be determined.
J = Analytical result was qualified as an estimation during data validation. u = Analytical result was qualified as a
J () =The reported value is greater than or equal to the method detection iimit nondetect during data validation.
(MDL) but is less than the practical quantitation, shown in parenthesis, VOC = Volatile organic compound.

AL/7-8/WP/SNL:r4400-6.doc

6-44

301462.183.03 09/03/98 9:53 AM



Table 6.4.4-2
Summary of VOC Analytical Detection
Limits Used for SWMU 94A Grid Soil Sampling, April-July 1998
(Off-site laberatory)

Analyte Method Detection Limit {(11a/kq)

Benzene 0.250-0.96
Bromobenzene 0.83
Bromochloromethane 0.80
Bromodichloromethane 0.64
Bromoform 0.65
Bromomethane 2.1
n-Butylbenzene 0.67
sec-Butylbenzene 0.62
tert-Butylbenzene 0.52
Carbon Tetrachloride 0.69
Chiorobenzene 0.54
Chioroethane 0.88
Chloroform 0.72
Chloromethane 1.2
2-Chlorotoluene 0.58
4-Chlorotoluene 0.73
Dibromochloromethane 0.55
1,2-Dibromo-3-chloropropane 0.84
1,2-Dibromoethane 0.5
Dibromomethane 0.62
1,2-Dichlorobenzene 0.63
1,3—Dichiorobenzene 0.71
1,4-Dichlorobenzene 0.64
Dichlorodifluoromethane 1.2
1,1-Dichloroethane 0.78
1,2-Dichloroethane 0.64
1,1-Dichloroethene 0,77
cis-1,2-Dichloroethene 1.1
trans-1,2-Dichloroethene 0.73
1,1-Dichloropropene 0.81
1,2-Dichloropropane 0.76
1,3-Dichloropropane 0.79
2,2-Dichloropropane 0.61
Ethylbenzene 0.230-0.61
Hexachlorobutadiene 0.84
Isopropylbenzene 0.68
p-Isopropyltoluene 0.57
Methylene Chloride 0.48
Naphthaiene 0.43
n-Propylbenzene 0.56
Styrene 0.47
1,1,1,2-Tetrachloroethane 0.55
1,1,2,2-Tetrachloroethane 0.38

etrachloroethene 0.5
[Toluene 0.220-0.66
1,2,3-Trichlorcbenzene 0.42

Refer to footnotes at end of table.
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Table 6.4.4-2 (Concluded)
Summary of VOC Analytical Detection
Limits Used for SWMU 94A Grid Soil Sampling, April-July 1998
(Off-site laboratory)

Analyte Method Detection Limit (ug/kg)
1,2,4-Trichlorobenzene 1.2
1,1,1-Trichloroethane Q.74
1,1,2-Trichloroethane 0.39
Trichloroethene 0.56
Trichiorofluoromethane 5.0
1,2,3-Trichloropropane 0.96
1,2,4-Trimethylbenzene 0.64
1,3,5-Trimethylbenzene 0.59
Vinyl Chioride 1.1
p,m-Xylene 1-5
Xylenes (total) 0.620-3.1

ug/kg = Microgram(s) per kilogram.
SWMU = Solid waste management unit.
VOC = Volatile organic compound.
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Table 6.4.4-3
Summary of SWMU 94A Confirmatory Soil Sampling SVOC Analytical Results, April-July 1998
{Off-site laboratory)

Sampie Attributes SVOCs (EPA Method 8270)" (ug/kq)”
~ ERSample ID Sample Bis
Record |  (Figures 6.4.4-1,6.4.4-2, Depth {2-ethylhexyl) 4-Chloro-3- 14 Di-n-butyl | n-Nitrosodi-n- 1,24
Number and 6.4.4-3) {ft} | Acenaphthene | Phthalate 2-Chlorophenol methylphenol | Dichlorobenzene | Phthalate propylamine Pyrene  { Trichlorobenzene
Tank Area 1
600220 | CY94A1-GR-450,920-0.5-1-8S 0.5-1 ND (0.5) 75 J(330) ND (0.5) ND (0.9) ND (1.3) ND (0.3} ND (0.8) ND (1.0 ND (0.4)
600220 | CY94A1-GR-460,920-3.5-4-SS | 3.54 ND (0.5) ND (1.0} ND (0.5) ND (0.9) ND (1.3) ND (0.3) ND (0.8) ND (1.0} ND (0.4)
600220 | CY94A1-GR-500,960-0-0.5-SS 0-0.5 ND (0.5) ND (1.0) ND (0.5} ND (0.9) ND (1.3) ND (0.3) ND {0.8) ND (1.0) ND (0.4)
600220 | CY94A1-GR-540,960-0-0.5-SS | 0-0.5 ND (0.5) 29 J {330) ND (0.5} ND {0.9) ND (1.3) ND (0.3) ND {0.8) ND (1.0) ND (0.4)
600220 | CYB4A1-GR-540,960-0-0.5-DU | 0-0.5 ND {0.5) ND (1.0) ND (0.5) ND (0.9) ND (1.3) ND (0.3} ND {0.8) ND (1.0) ND (0.4)
600220 ) CY94A1-GR-540,960-2.5-4-SS 2.5-4 ND (0.5) ND (1.0) ND (0.5) ND {0.9) ND (1.3) ND (0.3) ND (0.8) ND (1.0) ND {0.4)
6500220 | CY94A1-GR-540,1000-0-0.5-35{ 0-0.5 ND (0.5) ND (1.0) ND (0.5) ND (0.9) ND {1.3) ND (0.3) ND (0.8) ND (1.0} ND (0.4)
600220 | CY94A1-GR-600,1000-0-05SS | 005 60J(330)] ND(1.0) 55 J (330) 59 J (330} 45 J (330)] ND(0.3) 56J(330)] 54 J(330) 54 J (330)
600521 | CY94A—600-1000-0.5-1.0-5 0.5-1 ND (170) ND {170) ND (170} ND (170) ND (170) ND (170) ND (170) ND (170) ND (170)
800521 CY94A—8600-1000-0.5-1.0-S 0.5-1 ND (170) ND (170} ND (170) ND (170} ND (170) ND (170) ND (170) ND (170} ND (170)
(duplicate)
Tank Area 2
500223 | CY94A2-GR-880,760-0-0.5-85 | 0-0.5 ND (0.5) ND (1.0) ND (0.5) ND (0.9) ND (1.3) ND (0.3) ND (0.8} ND (1.0) ND (0.4)
600223 | CY94A2-GR-880,800-0-0.588 | 005 ND (0.5) ND (1.0) ND (0.5) ND (0.9) ND (1.3) ND (0.3) ND (0.8) ND (1.0) ND (0.4}
600223 | CY94A2-GR-800,740-0-0.5-55 0-0.5 ND (0.5) ND (1.0) ND (0.5) ND (0.9) ND (1.3) ND (0.3) ND (0.8) ND (1.0) ND {0.4)
600223 | CY94A2-GR-940,780-0-0.5-88 | 0-0.5 ND {0.5) ND (1.0} ND (0.5) ND (0.9) ND (1.3} ND (0.3) ND (0.8} ND (1.0} ND (0.4}
600223 | CY94A2-GR-940,820-0-0.5-55 [ 0-0.5 ND (0.5) ND (1.0) ND (0.5) ND (0.9) ND (1.3) ND (0.3) ND (0.8) ND (1.0) ND (0.4)
500223 | CY94A2-BH-940,820-35-4-55 | 354 ND (0.5) ND (1.0) ND (0.5) ND (0.9) ND (1.3) ND (0.3) ND (0.8) ND (1.0) ND (0.4)
Tank Area 3
600227 | CY94A3-GR-1100,780-0-05-85 | 0-0.5 ND (0.6) ND (0.6) ND (0.4) ND (0.5) ND (0.6) ND (0.5) ND (0.7) ND (0.6) ND (0.5)
600227 | CY94A3-GR-1100,780-0-0.5-DU | 0-0.5 ND (0.6} ND {0.6) ND (0.4) ND (0.5} ND (0.6) ND (0.5) ND (0.7) ND (0.6) ND (0.5)
600227 | CY94A3-GR-1100,860-0-0.5-85 | 0-0.5 ND (0.5) 42 J (330) ND (0.4) ND (0.5) ND (0.6} ND (0.5) ND (0.7) ND (0.6) ND (0.5)
600227 | CY94A3-GR-1120,760-0-0.5-8S | 0-0.5 ND (0.6) ND (0.6) ND (0.4) ND (0.5) ND (0.8} ND (0.5) ND (0.7) ND (0.6) ND (0.5)
600227 | CY94A3-BH-1120,760-0.5-.1-55 | 0.5-1 ND (0.8) ND (0.6) ND (0.4) ND (0.5) ND (0.6} ND (0.5) ND {0.7) ND (0.6 ND (0.5)
600227 | CY94A3-GR-1180,780-0-0.5-85 | 0-0.5 ND (0.6) ND (0.6) ND (0.4) ND (0.5) ND (0.6) ND (0.5) ND (0.7) ND (0.6} ND (0.5}
600227 | CY94A3-GR-1180,800-0-0.5-85 | 0-0.5 ND (0.6) ND (0.6) ND (0.4) ND (0.5) ND (0.6) ND (0.5) ND (0.7) ND (0.8) ND (0.5)
600227 | CY94A3-GR-1220,780-0-0.5-55 | 0-0.5 ND (0.6) 46 J (330) ND (0.4) ND (0.5) ND (0.6) ND {(0.5) ND (0.7) ND (0.6) ND (0.5)
600227 | CY94A3-GR-1220,880-0-0.5-SS | 0-0.5 ND (0.6) ND (0.6) ND (0.4) ND {0.5) ND {0.6) ND (0.5) ND (0.7) ND {0.6) ND (0.5)
Quality Assurance/Quality Controt Samples (all in pg/L}
600223 CY94A2-GR-EB NA ND (0.6) 1.6J (10} UJ ND (0.4} UJ ND (0.5) UJ ND {0.6) UJ ND(0.5) UJ | ND{0.7)UJ | ND(0.6) UJ ND (0.5} UJ
600227 CY94A3-GR-EB NA ND (0.6) 1.4 J{10) ND (0.4) ND (0.5) ND (0.6) 1.6J(10)] ND(0.7) ND (0.6) ND (0.5)
:EPA November 1986.
-Numbers in bold represent detected values.
Analysis request/chain-of-custody record.
B = Analyte detected In associated blank. GR = Grab sample. ngkg = Mjcrogram{sg per kilogram. TBD = To be determined. -
BH  =Borehole. 1D = Identification. ugiL = Microgram(s) per liter. ] = Analytical result was qualified as a
CY = Canyon. J = Analytical result was qualified as an NA = Not applicable. nondetect during data validation.
DU = Duplicate sample. estimation during data validation. ND = Not detected above the MDL, shown
EB = Equipment blank. J{) =The reported value is greater than or equal in parenthesis.
EPA =U.8. Environmental Protection Agency. to the method detection limit (MDL) butis ~ SS = Surface soil sample.
ER = Environmenta! Restoration. less than the practical quantitation limit, SWMU = Solid waste management unit.
ft = Foot (feet). shown in parenthesis. SVOC = Semivolatile organic compound.




Table 6.4.4-4
Summary of SVOC Analytical Detection
Limits Used for SWMU 94A Grid Soil Sampling, Aprii-July 1998
(Off-site laboratory)

Analyte Method Detection Limit (ng/ka)
1,2,4-Trichlorohenzene 0.4—170
1,2-Dichlorobenzene 0.5-170
1,3-Dichlorobenzene 0.3-170
1,4-Dichlorobenzene 0.6-170
2,4,5-Trichlorphenol 0.8-170
2.4,6-Trichiorophenol 0.6-170
2,4-Dichloropheno! 0.3-170
2,4-Dimethyiphenol —— 0.5-170
2,4-Dinitrophenol 1.1-330
2,4-Dinitrotoluene 0.5-170
2,6-Dinitrotoluene 0.4-170
2-Chloronaphthalene 0.3-170
2-Chlorophenol 0.4-170
2-Methyl-4,6-dinitrophenol 0.7-170
2-Methylnaphthalene 0.5-170
2-Methylphenol 0.5-170
2-Nitroaniline 0.6-170
2-Nitrophenol 0.5-170
3,3-Dichlorobenzidine 0.7-830
3-Nitroaniline 0.6-170
4-Bromopheny! phenyl ether 0.6-170
4-Chloro-3-methylphenol 0.5-170
4-Chioroaniline 0.5-330
4-Chlorophenyl phenyl ether 0.5-170
4-Methylphenol 0.6-170
4-Nitroaniline 0.6-170
4-Nitrophenol 0.6-170
Acenaphthene 0.5-170
Acenaphthylene 0.4-170
Anthracene 0.6-170
Benzidine 0.4-50
Benzo(a)anthracene 0.4-170
Benzo(a)pyrene 0.4-170
Benzo(b)fluoranthene 0.5-170
Benzo(g,h,i)perylene 1.5-170
Benzo(k}luoranthene 0.8-170
Benzoic Acid 0.5-667
Benzyl Alcohol 0.6-170
Bis(2-chloroethoxy) methane 0.3-170
Bis(2-chloroethyl) ether 0.6—170
Bis(2-chloroisopropyl) ether 0.6-170
Bis(2-ethylhexyl)phthalate 0.6-170

Refer to footnotes at end of table.
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Table 6.4.4-4 (Concluded)
Summary of SVOC Analytical Detection
Limits Used for SWMU 94A Grid Soil Sampling, April-July 1998
(Off-site laboratory)

Analyte Method Deiection Limit {11g/kg)
Butylbenzylphthalate 0.5-170
Chrysene 0.3-170
Dibenzo{a,h)anthracene 1.8-170
Dibenzofuran 0.2-170
Diethylphthalate 0.6-170
Dimethylphthalate 0.3-170
Di-n-butylphthalate 0.3-170
Di-n-octylphthalate 0.6-170
Fluoranthene 0.3-170
Fluorene 0.4—170
Hexachlorobenzene 0.5-170
Hexachlorobutadiene 0.5-170
Hexachlorocyclopentadiene 2.0-170
Hexachloroethane 0.8-170
Indeno{1,2,3-cd)pyrene 0.4-170
Isophorone 0.5-170
Naphthalene 0.4-170
Nitrobenzene 0.5-170
n-Nitroso-di-n-propylamine 0.7-170
n-Nitrosodiphenylamine 0.6-170
Pentachloropheno! 2.3-170
Phenanthrene 0.6-170
Phenol 0.3-170
Pyrene 0.6-170

pg/kg = Microgram(s) per kilogram.
SVOC = Semivolatile organic compound.
SWMU = Solid waste management unit.
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Table 6.4.4-5
Summary of SWMU 94A Confirmatory Soil Sampling Gamma Spectroscopy Analytical Results, Apri—July 1998
{On-site Laboratory)

Sample Aitributes Aclivity (pCi/g)
Sample Uranium-238 Thorium-232 Uranium-235 Cesium-137

Record ER Sample ID Depth 0 . o ;
Number (Figure x.x-x) () Result Error Result Error Result Error Result Error

600522 CY94A Composite S 0 1.02E+00 1.11E+00 7.45E-01 3.82E-01 ND({1.66E-01) - 4.95E-02 3.17E-02
Tank Area 1

600219 I CY94A1-GR-500,960-0-0.5-55 0-0.5 ND (1.80E+00) I - 8.06E-01 I 4.00E-01 ND (2.06E-01) - 5.49E-02 2.13E-02
Tank Area 2

600222 I CY94A2-GR-880,800-0-0.5-5S 0-0.5 7.29E-01 ] 7.37E-01 7.77E-01 | 4.59E-01 ND (2.02E-01) - 2.52E-01 6.50E-02
Tank Area 3

600225 I CY94A3-GR-1100,860-0-0.5-55 0-05 ND {3.10E+00) - B8.10E-01 4 18E-01 ND (2.24E-01) - 2.55E-02 1.4BE-02
Background Soll Activity, Upper Canyonsc 23 NA 1.03 NA 0.18 NA 0.515 NA
Quality Assurance/Quality Control Sample (in pCi/mL)

600225 CY94A2-EB NA ND (1.71E+00) - ND (1.52E-01) - ND (1.56E-01) - ND {1.98E-02) -
800225 CY94A3-EB NA ND (1.75E+00) -- ND (1.60E-01) - ND (1.57E-01) - ND (2.33E-02) -

sAnaIysis request/chain-of-custody.
cTwo standard deviations about the mean detected activity.
From Dinwiddie September 1897.

cY = Canyons.

EB = Equipment blank.

ER = Environmental Restoration.

ft = Foot (feet).

GH = Grab sample.

D = Identification.

NA = Not applicable. .

ND = Not detected above the minimum detectable activity, shown in parenthssis.

pCilg = Picocurie{s) per gram.

pCi/mL = Picocurie{s) per milliliter.

S8 = Surface soil sample.

SWMU = Solid waste management unit.
- = Error not calculated for nondetectable results.




Table 6.4.4-6
Summary SWMU 94A Confirmatory Sampling Gross Alpha and Beta Analysis, April 1998
(Off-site laboratory)

Sample Attributes Activity (pCi/g)

Record ER Sample ID Sg:gt);e Gross Alpha Gross Beta
Number” (Figure XXX) (ft) Result | Error® Result I Error’
Tank Area 1
600221 | CY94A1-GR-500,960-0-0.5-55 | 0-05 | 122 | 314 | 272 | 232
Tank Area 2

600224 | CY94A2-GR-880,800-0-05-85 | 0-05 | 123 | 314 | 281 | 234
Tank Area 3
600226 ' CY94A3-GR-1100,860-0-0.5-38 l (-0.5 13.2 3.18 28.7 2.35
Background Soil Activilty, Canyons Area” 18.3 NA 527 NA

®Analysis request/chain-of-custody record.

ZTwo standard deviations about the mean detected activity.
From Tharp July 1998,

CY = Canyon.

ER = Environmental Restoration.
ft = Faot {feet).

GR = Grab sample.

iD = |dentification.

NA = Not applicable.

pCi/g = Picocurie(s) per gram.

88 = Surface soil sample.

SWMU = Solid waste management unit.
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detected in the deepest subsurface soil sample collected from that location (CY94A 540,960-
8.5-9-5S). At the sample grid location 460,920, toluene was detected at 26 pg/kg in subsurface
soil sample CY94A1-GR-460,920-3.5-4-SS. However, toluene was not detected in surface soll
sample CY94A1-GR-460-920-0-0.5-8S or subsurface sample CY94A 460,960-0.5-1-S8S.
Toluene was not detected in any other samples collected at Tank Area 1.

Table 6.4.4-1 summarizes the off-site VOC analysis results for five surface soil samples, two
subsurface soil samples, and one duplicate subsurface soil sample that were collected from
Tank Area 2. Both toluene and methylene chloride were detected at Tank Area 2. At sample
grid location 940,820, toluene was detected at 11 pug/kg in surface soil sample CY94A2-GR-
940,820-0-0.5-SS and at 53 ug/kg in subsurface sample CY94A2-BH-940,820-3.5-4-S8S.
However, toluene was not detected in the deepest subsurface samples collected at that location
(CY94A2-GR-940,820-8.5-9.0-SS plus the duplicate). Toluene was not detected in any other
samples collected from Tank Area 2. Although methylene chloride was also detected at sample
grid location 940,820 in subsurface sample CY94A2-BH-940,820-3.5-4-SS, the concentration
was reported at less than the practical quantitation limit and, therefore, was gualified as an
estimated value. Methylene chloride was not detected in any other samples collected at Tank
Area 2.

Table 6.4.4-1 summarizes the off-site VOC analysis results for seven surface soil samples, one
subsurface soil sample, and one duplicate surface soil sample that were collected from Tank 3
at SWMU 94A. Methyiene chloride was the only VOC detected in the samples from Tank

Area 3. All but three of the samples collected at Tank Area 3 had detectable concentrations of
methylene chloride. However, because the concentrations ranged from 1.2 J to 2.1 J pg/kg,
which are below the practical quantitation limit, all the reported methylene chloride results were
qualified as estimated values.

Due to the specific purpose of collecting additional subsurface sampies in July 1998 (to define
the extent of toluene and SVOC contamination), methylene chloride was not analyzed in several
samples. These samples can be identified in Table 6.4.4-1 by the “NT” (not tested) code in the
sample result column.

Table 6.4.4-2 summarizes the analytical method detection limits for the target analyte list VOCs
used in the analysis of SWMU 94A soil samples that were collected from all three tank areas.

Semivolatile Organic Compounds

Because there are no applicable background concentrations for SVOCs in soil, no comparison
to the analytical results is possible. Therefore, any detectable SVOCs are considered an
indication of potential contamination. The SVOCs detected at SWMU 94A include
acenaphthene; bis(2-ethylhexyl) phthalate; 2-chlorophenol; 4-chlore-3-methylphenol; 1,4-
dichlorobenzene; n-nitrosodi-n-propylamine; pyrene; and 1,2,4-trichlorobenzene. A brief
description of the SVOC analytical results is provided below for each of the three tank areas.

Table 6.4.4-3 summarizes the off-site SVOC analysis results for four surface soil samples,
four subsurface soil samples, one duplicate surface soil sample, and one duplicate subsurface
soil sample that were collected from Tank Area 1 at SWMU 94A. Several SVOCs were
detected in the samples from Tank Area 1. At the sample grid location 600,1000,
acenaphthene; 2-chlorophenol; 4-chloro-3-methylphenol; 1,4-dichlorobenzene; n-nitrosodi-n-
propylamine; pyrene; and 1,2,4-trichlorobenzene were detected in surface soil sample
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CY94A1-GR-600,1000-0-0.5-S8. However, no SVOCs were detected in the subsurface soil
samples that were collected from that location (CY94A 600,1000-0.5-1.0-SS plus the duplicate).
At the sample grid location 460,920, bis(2-ethylhexyl) phthalate was detected in surface soil
sample CY94A1-GR-460,920-0.5-1-SS. However, bis(2-ethylhexyl) phthalate was not detected
in the subsurface sample that was collected from that location (CY94A1-GR-460,920-3.5-4-SS).
Similarly, bis(2-ethylhexyl) phthalate was detected in the surface soil sample that was collected
at sample grid iocation 540,960 (CY94A1-GR-540,960-0.5-1-S8) but not in the corresponding
duplicate sample (CY94A1-GR-540,960-0.5-1-SS ). The concentrations of all SVOCs detected
in the samples that were collected from Tank Area 1 are below the practical quantitation limits
and were therefore qualified as estimated values.

Table 6.4.4-3 summarizes the off-site SVOC analysis results for five surface soil samples and
one subsurface soil sample that were collected from Tank Area 2 at SWMU 94A. No SVOCs
were detected in the samples that were collected from Tank Area 2.

Table 6.4.4-3 summarizes the off-site SVOC analysis results for seven surface soil samples,
one subsurface soit sample, and one duplicate surface soil sample that were collected from
Tank Area 3 at SWMU 94A. Bis(2-ethylhexyl) phthalate was the only SVOC detected in the
samples from Tank Area 3. At sample grid locations 1100,860 and 1220,780, bis(2-ethylhexyl)
phthalate was detected in surface soil samples CY94A3-GR-1100,860-0-0.5-SS and CY94A3-
GR-1220,780-0-0.5-SS at 42 J and 46 J ng/kg, respectively. However, because the
concentrations were detected at levels below the practical quantitation limit, the results were
gualified as estimated values.

Table 6.4.4-4 summarizes the analytical method detection limits for the target analyte list
SVOCs used in the analysis of SWMU 94A soil samples that were collected from all three tank

areas.

Radionuclides

Table 6.4.4-5 summarizes the on-site gamma spectroscopy analysis results for four soil
samples collected from the aboveground tanks at SWMU 94A. The gamma spectroscopy
results indicate that no gamma activity was detected above the background concentration limits
in the four samples that were analyzed. Gamma activity attributable to uranium-238 and
uranium-235 was either not detected above the minimum detectable activity (MDA) or not
detected above background. However, the MDA associated with nondetectable results for
uranium-238 and uranium-235 exceeded background in several instances and is related to the
sample counting time. The gamma activity from thorium-232 and cesium-137 did not exceed
background in any of the samples that were analyzed.

Table 6.4.4-6 summarizes the off-site gross alpha and gross beta analysis results for three soil
samples collected from the aboveground tanks at SWMU 94A. Gross alpha activity and gross
beta activity did not exceed background in any of the sampies that were analyzed.

Quality Assurance/Quality Control Results

Tables 6.4.4-1 and 6.4.4-3 present results of the analysis of VOC and SVOC quality assurance
(QA)/quality control (QC) samples that were collected during the confirmatory sampling program
at SWMU 84A. Those QA/QC samples consisted of two equipment blanks. Both QA/QC
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samples were analyzed off site for VOCs and SVOCs. No VOCs were detected in the
equipment biank samples. However, the SVOC bis(2-ethylhexl) phthalate was detected in both
equipment blank samples, and di-n-butyl phthalate was detected in one equipment blank
sample. The concentration of bis(2-ethylhex!) phthalate was at 1.6 J ug/L in sample CY94A2-
GR-EB and at 1.4 J ug/kg in sample CY94A3-GR-EB. Because these concentrations are below
the practical quantitation limit, the results are qualified as estimated values. Similarly, SVOC di-
n-butyl phthalate was detected in sample CY94A3-GR-EB at 1.6 J ug/L and was qualified as an
estimated value because the result is below the practical quantitation limit.

To assess the precision of soil sampling procedures, two surface soil samples (CY94A1-GR-
540,960-0-0.5-SS and duplicate and CY94A3-GR-1100,780-0-0.5-SS and duplicate) were
collected and analyzed in replicate off site. Because the majority of the results for the sample
pairs yielded no detecticns, relative percent difference (RPD) calculations are limited. However,
toluene was detected in the sample pair CY94A1-GR-540,860-0-0.5-SS and CY94A1-GR-
540,960-0-0.5-DU. The corresponding RPD for toluene is 29.4 percent, which exceeds the
acceptable limit of 25 percent. No other analytes (VOCs or SVOCs) were detected in either
sample pair that was collected at SWMU 94A.

No QA/QC samples or sample duplicate pairs were collected for radionuclide analyses.

Data Validation

All off-site laboratory results were reviewed and verified/validated according to “Data
Verification/Validation Level 3—DV-3" in Attachment C of the Technical Operating Procedure
94-03, Rev. 0 (SNL/NM July 1994b). 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. 2 (SNL/NM July 1996}. Annex 6-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 94A.

6.5 Site Conceptual Model

The site conceptual model for SWMU 24A is based upon residual COCs identified in the soil
samples collected from surface and subsurface at each of the three tank areas. This section
summarizes the nature and extent of contamination and the environmental fate of COCs.

6.5.1 Nature and Extent of Contamination

The primary COCs at SWMU 94A are VOCs and SVOCs from waste water, coolant (glycol),
and JP-4 aviation fuel managed in aboveground tanks. The tanks were used to store and
supply fuel and coolant (clean and/or recycled) for burn tests conducted at engineered
structures within the LCBS. Although the aboveground tanks have been removed from Tank
Area 1 and Tank Area 2, three tanks remain at Tank Area 3. No containment measures existed
during historical operations of the tanks and, therefore, potentia! historical releases to the soil
may have occurred. A documented release of approximately 70 galions (see Section 6.2.2) of
JP-4 to the soil occurred at Tank Area 3 in February 1990. However, the tanks currently
operating in Tank Area 3 have been upgraded in compliance with National Fire Protection
Association 30 requirements and relevant aboveground tank standards.
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Potential COCs were determined on the basis of detectable concentrations of VOCs and
SVQOCs in any soil sample. Because background concentrations for these constituents are not
applicable, any detectable VOCs or SVOCs are considered potential contamination.
Conversely, analytical results of samples that yielded no detections were not considered in
evaluating potential COCs at SWMU 94A. As a result, VOC COCs include methyiene

chloride and toluene, and SVOC COCs include acenaphthene; bis(2-ethylhexyl) phthalate;
2-chlorophenol; 4-chlore-3-methylphenol; 1,4-dichlorobenzene; n-nitrosodi-n-propylamine;
pyrene; and 1,2,4-trichlorcbenzene. Table 6.5.1-1 summarizes the COCs and the sample
Jocations where VOCs and SVOCs were detected.

Low concentrations of VOC COCs were found in both surface and subsurface soil samples at all
three tank areas at SWMU 94A. Toluene was detected in the surface soil at levels of 29 to

39 ug/kg along the eastern boundary of Tank Area 1 and at a level of 11 ug/kg just outside the
northeastern corner of Tank Area 2. Toluene was also detected at the 3.5 to 4.0-foot depth
interval at the southwestern corner of Tank Area 1 (at a level of 26 pg/kg), along the eastern
boundary of Tank Area 1 (at a level of 47 ng/kg), and just outside the northeastern corner of
Tank Area 2 (at a level of 53 pg/kg). Toluene was not detected at Tank Area 3.

Methylene chloride is the only other VOC that was detected at SWMU 94A. Methylene chloride
was detected in the majority of samples collected from Tank Area 3 and in one sample from
Tank Area 2, but it was not detected in any samples from Tank Area 1. The concentrations

of methylene chloride that were detected are very low, ranging from between 1.2 J and

2.1 J ug/kg. Because the concentrations detected were below the laboratory practical
guantitation limit, all methylene chloride results were qualified as estimated values. Because
the concentrations do not vary with sample depth or location and because methylene chloride is
a common laboratory contaminant, this analyte is believed not to be a result of contamination
from activities conducted at SWMU 94A,

Low concentrations of SVOCs were found only in surface soil samples from Tank Areas 1

and 3. No SVOCs were found in the soil samples from Tank Area 2. Bis(2-ethylhexyl)
phthalate was detected in four surface soil samples and in the two equipment blanks that were
collected during sampling activities, The concentrations of bis(2-ethylhexyl) phthalate are very
low, ranging from between 75 J and 29 J ng/kg in the soil samples and from between 1.4 J and
1.6 J pg/kg in the equipment blank samples. Because the concentrations were below the
laboratory practical quantitation limits, all bis(2-ethylhexyl) phthalate results were qualified as
estimated values. Because the locations of the (2-ethylhexyl} phthalate detections are sporadic
and because bis(2-ethyihexyl) phthalate is a common laboratory contaminant, this analyte is
believed not to be a result of contamination from activities conducted at SWMU 94A.

The SVOCs acenaphthene; 2-chlorophenol; 4-chloro-3-methylphenol; 1,4-dichlorobenzene;
n-nitrosodi-n-propylamine; pyrene; and 1,2,4-trichiorobenzene were detected only in one of
three samples collected from outside the northeastern corner of Tank Area 1. These SVOCs
were not detected in samples from any other locations at SWMU 94A. As a result, the
contamination exists as a single isolated “hot spot.”

Although SWMU 94A is located within an RMMA and is co-located with SWMU 65E,

radionuclides were detected neither above background nor above the MDA in all samples
collected from the tank areas. However, uranium-238 and uranium-235 are also considered
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Table 6.5.1-1
Summary of COCs for SWMU 94A
Maximum
Background
COCs Detected Limit/Canyons Maximum
in Soil Samples or Area’ Concentration Average_ , Sampling
Greater than {Lg'kg excepl (Mg/kg except Concentration Locations Where
COC Type Number of Samples Background where noted) where noted) (La/kg) COCs are Detected’
VOCs 21 environmental; Methylene Chloride NA 2.1 J(5) 0.79 CY94A2-BH-940,820-3.5-4-SS
3 duplicates CY94A3-GR-1100,780-0-0.5-88
CY94A3-GR-1120,760-0-0.5-SS
CY94A3-GR-1120,760-0.5-1-8S
CY94A3-GR-1180,780-0-0.5-S8
CY94A3-GR-1220,780-0-0.5-SS
CY94A3-GR-1220,880-0-0.5-8S5
24 environmental; Toluene NA 53 6.19 CY94A1-GR-460,920-3.5-4-S8
3 duplicates CY94A1-GR-540,960-0-0.5-SS
CY94A1-GR-540,960-0-0.5-DU
CY94A1-GR-540,960-3.5-4-5S
CY94A2-GR-940,820-0-0.5-55
CY94A2-GR-940,820-3.5-4-5S5
SVOCs 22environmental; Acenaphthene NA 60 J (330) 16.5 CY94A1-GR-600,1000-0-0.5-55
3 duplicates Bis (2-ethylhexyl) NA 75 J (330) 21.9 CY94A1-GR-460,920-0.5-1-8S
Phthalate CY94A1-GR-540,960-0-0.5-55
CY94A3-GR-1100,860-0-0.5-SS
CY94A3-GR-1220,780-0-0.5-88
2-Chlorophenol NA 55 J (330) 16.6 CY94A1-GR-600,1000-0-0.5-S8
4-Chloro-3- NA 59 J (330} 16.3 CY94A1-GR-600,1000-0-0.5-58
methylphenol
1,4- NA 45 J (330) 16.5 CY94A1-GR-600,1000-0-0.5-S8
Dichlorobenzene
n-Nitrosodi- NA 56 J (330) 16.5 CY94A1-GR-600,1000-0-0.5-S8
propylamine
Pyrene NA 54 J (330) 16.5 CY34A1-GR-600,1000-0-0.5-55
1,2,4- NA 54 ] (330) 16.1 CY94A1-GR-600,1000-0-0.5-S8
Trichlorobenzene
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Table 6.5.1-1 (Concluded)
Summary of COCs for SWMU 94A

Maximum
Background
COCs Detected Limit/Canyons Maximum
in Soil Samples or Area® Concentration Averagg ) Sampling
Greater than (Ugrkg except (Hg/kg except Concentration Locations Where
COC Type Number of Samples Background where noted) where noted) (Ugkg) COCs are Detected’
Radionuclides 4 environmental Uranium-238 2.31 pCi/g ND (3.10E+00) | Net calculated® CY94A3-GR-1100,860-0-0.5-S8
pCi/g_
Uranium-235 0.16 pCi/g ND (2.24E-01) | Not calculated CY94A1-GR-500,960-0-0.5-S5
pCifg CY94A2-GR-880,800-0-0.5-55
CY94A3-GR-1100,860-0-0.5-SS
CY94A Composite-§

*From Dinwiddie September 1997 (radionuclides only).
°Average concentration includes all samples. For nondetectable resuits, the detection limit is used to calculate the average.

‘Includes all samples with detectable concentrations (for VOCs and SVOCS) or all samples with nondetectable results where the minimum detectable actlv:ty
exceeds background (for radionuclides).

“An average activity is not calculated because of the variability in instrument counting error and the number of nondetectable activities.

J () = Reported value is greater than or equal to the method detection [imit but is less than the practical quantitation limit, shown in parenthesis.

NA = Not applicable (for background concentrations of VOCs and SVOCs in soil).

ND () = Not detected at or above the method detection limit, shown in parenthesis.
ng/kg = Microgram(s) per kilogram.
pCi/g = Picocurie(s) per gram.

SVOC = Semivclatile organic compound.

TBD

= To be determined.

VOC = Volatile organic compound.




potential COCs at SWMU 94A because the MDA associated with nondetectable results for
these isotopes exceeded background in several instances. Because radioactive materials were
not used in the operational activities at SWMU 94A and no detectable activities exceeded
background in the samples collected, no spatial description of radionuclide contamination is
necessary.

6.5.2 Environmental Fate

The primary source of COCs at SWMU 94A is waste water, coolant (glycol), and JP-4 aviation
fuel managed in aboveground tanks to support burn tests that were conducted at engineered
structures within the LCBS (Figure 6.5.2-1). The primary release mechanism of COCs is
accidental discharges to the soil during liquid-handling operations. Although there is only

one documented release to the soil at SWMU 94A (approximately 70 gallons of JP-4 [see
Annex 6-A)), other potential historical releases may have occurred as a result of operator errors
when filling or draining tanks or when transferring liquids to the test sites. Because no
containment measures were used during historical operation of the aboveground tanks at
SWMU 94A, any release would have been directly to the soil.

Table 6.5.1-1 summarizes potential COCs for SWMU 94A. Based upon the nature and extent
of contamination at the site (Section 6.5.1), VOC and SYOC COCs occur sporadically at low
concentrations in both surface and subsurface soiis at each of the three tank areas. No distinct
vertical or horizontal distribution of contamination is present. As discussed in Section 6.5.1,
radionuclides are also potential COCs for SWMU 94A because the tank areas are located within
an RMMA and co-located with SWMU 65E. All potential COCs were retained in the conceptual
moedel and evaluated in the human health and ecological risk assessments.

Because the aboveground tanks were removed from Tank Area 1 and Tank Area 2 and were
upgraded with secondary containment measures at Tank Area 3, only secondary sources of
COCs remain at the site in the form of residual VOCs and SVOCs in the surface and subsurface
soil. The secondary release mechanisms at SWMU 94A are the suspension and/or dissolution
of COCs in surface-water runoff and percolation to the vadose zone, direct contact with soil
(radionuclides only), VOC vapor emanations, dust emissions, and the uptake of COCs in the
soil by biota (Figure 6.5.2-1). However, high partitioning coefficients and low mobility in the
transporting medium would enhance dilution of the already low COC concentrations. In addition
the depth to groundwater at the site is approximately 222 feet bgs, which precludes the
migration of COCs to the aquifer. The pathways to receptors are surface water, soil water, air,
and soil. Biota are also a pathway through food chain transfers. Annex 6-E, Section VI,
provides additional discussion of the fate and transport of COCs at SWMU 94A.

The current land use for SWMU 94A is industrial. However, since the future land use for
SWMU 94A is recreational {DOE et al. October 1995}, the potential human receptor is
considered a recreational user of the site. For all applicable pathways, the exposure route for
the recreational user is dermal contact and 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 6-E, Section V, provides additional discussion of the exposure routes and
receptors at SWMU 94A.
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6.6 Site Assessments

The site assessment process for SWMU 94A includes risk screening assessments followed by
risk baseline assessments (as required) for both human health and ecological risk. The
following sections summarize the site assessment results. Annex 6-E provides details of the
site assessment.

6.6.1 Summary

The site assessment concludes that SWMU 94A does not have 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 94A were found to be very iow. Section 6.6.2 briefly describes the site screening
assessments and Annex 6-E provides details.

6.6.2 Screening Assessments

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

6.6.2.1 Human Heailth

SWMU 94A has been recommended for recreational land-use (DOE et al. October 1995).
Annex 6-E A provides a complete discussion of the risk assessment process, results, and
uncertainties. Because COCs are present in concentrations or activities greater than
background levels, it was necessary to perform a health risk assessment analysis for the site.
This assessment included any VOCs or SVOCs detected above their reporting limits and any
radionuclide compounds either detected above background levels and/or MDAs. The risk
assessment process provides a guantitative evaluation of the potential adverse human health
effects caused by constituents in the site’s soil. The Risk Assessment Report calculated the
hazard index (HI) and excess cancer risk for a recreational land-use setting. The excess cancer
risk from nonradiological COCs and the radiological COCs is not additive (EPA 1989).

In summary, the HI calculated for SWMU 94A nonradiological COCs is 0.00 for a recreational
land-use setting, which is less than the numerical standard of 1.0 suggested by risk assessment
guidance (EPA 1989). The excess cancer risk for SWMU 94A nonradiological COCs is 3E-8 for
a recreational land-use setting. Guidance from the NMED indicates that excess lifetime risk of
developing cancer by an individual must be less than 1E-6 for Class A and B carcinogens and
less than 1E-5 for Class C carcinogens (NMED March 1298). Thus, the excess cancer risk for
this site is below the suggested acceptable risk vaiue (1E-6).

The incremental total effective dose equivalent (TEDE) for radionuclides for a recreational land-
use setting for SWMU 94A is 3.6E-3 mrem/yr, which is well below the recommended dose limit
of 15 mrem/yr found in EPA’s OSWER Directive No. 9200.4-18 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 radionuclides is 4.6E-8 for recreational land-use scenario,
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which is much less than risk values calculated from naturally occurring radiation and from
intakes considered background concentration values.

The residential land-use scenarios for this site are provided only for comparison in the Risk
Assessment Report (Annex 6-E). The report concludes that SWMU 94A does not have
potential to affect human health under a recreational land-use scenario.

6.6.2.2 Ecological

An ecological screening assessment that corresponds with the screening procedures (NMED
March 1998) in the EPA’s Ecological Risk Assessment Guidance for Superfund (EPA 1997) was
performed as set forth by the NMED Risk-Based Decision Tree. An early step in the evaluation
is comparing COC concentrations and identifying potentially bioaccumulative constituents (see
Annex 6-E, Sections I, VI, VI1.2, and VII.3). This methodology also requires developing a site
conceptual model and a food web model as well as selecting ecological receptors. Each of
these items is presented in the “Predictive Ecological Risk Assessment Methodology for
SNL/NM ER Program, Sandia Naticnal Laboratories/New Mexico” (IT July 1998) and will not be
duplicated here. The screening also includes the estimation of exposure and ecological risk.

Tables 13, 14, and 15 of Annex 6-E present the results of the ecological risk assessment
screen. Site-specific information was incorporated into the screening assessment when such
data were available. Hazard quotients greater than unity were criginally predicted; however,
closer examination of the exposure assumptions revealed an overestimation of risk primarily
attributed to exposure concentration (maximum COC concentration was used in the estimation
of risk), exposure setting (area use factors of one were assumed), background risk, and the use
of detection limits as exposure concentrations. Based upon an evaluation of these
uncertainties, ecological risks associated with this site are expected to be very low,

6.6.3 Baseline Risk Assessments

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

6.6.3.1 Human Health

Based upon the fact that human health results of the screening assessment summarized in
Section 6.6.2.1 indicate that SWMU 24A 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 94A.

6.6.3.2 Ecological
Based upon the fact that ecological results of the screening assessment summarized in

Section 6.6.2.2 indicate that SWMU 94A has very low ecological risk, a baseline ecological risk
assessment is not required for SWMU 94A.
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6.6.4 Other Applicable Assessments

No other applicable assessments have been conducted at SWMU 84A.

6.7 No Further Action Proposal

6.7.1 Rationale

Based upon field investigation data and the human health risk assessment analysis, an NFA is
being recommended for SWMU 94A for the following reason: No COCs (particularly VOCs,
SVOCs, and radionuclides) were present in concentrations considered hazardous to human
health for a recreational land-use scenario.

6.7.2 Criterion

Based upon the evidence provided above, SWMU 94A is proposed for an NFA decision in
conformance with Criterion 5 (NMED March 1998), which states, “The SWMU/AOC has been
characterized or remediated in accordance with current applicable state or federal regulations,
and that available data indicate that contaminants pose an acceptable level of risk under current
and projected future land use.”
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ANNEX 6-A
Summary of Testing Activities at SWMU 94
Lurance Canyon Burn Site






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:

Portable pan burn tests

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

Bunker 9830 and Support Buildings

Aboveground tanks (SWMU 94A)

Debris/soil mounds (SWMU 94B)

Scrap Yard (SWMU 94G).

Table 6A-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 6A-1 and 6A-2.

A1 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 6A-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 1995). 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 6A-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 1995). 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
location of the SOBP (Palmieri April 1995). Following a test, water remaining in the portable
pans was typically left to evaporate (Jercinovic et al. November 1994). However, some waste
water from the portable pans may have been discharged into the Small Surface Impoundment
located approximately 200 feet southwest of the LAARC Unit (Jercinovic et al. November 1994).
This section describes some of the burn testing programs.

PARC Testing Program

One of the pre-logbook burn tests involved plutonium transportation containers. The Plutonium
Accident Resistant Container (PARC) Testing Program was conducted in 1976 and 1977 with
the Plutonium Air Transportable 1 (PAT-1) container (Caregeorges January 1994) at

SWMU 65B (Figure 6A-1). The PAT-1 container was loaded with depleted uranium (DU)
dioxide powder and placed in a 10-feet-diameter pan in a portable chimney for a 52-minute JP-4
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Table 6A-1
Summary of Burn Testing and Associated Operations at

SWMU 94, Lurance Canyon Burn Site

Number of
Recorded Tests
Test Type/ (SNL/NM Test/Operational Test Materials/

Test 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 propellant, 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 December 1994e
Palmieri April 1995

None (most evaporated)
Small Surface

Waste water (JP-4 fuel
and water mixture)

(Location B see
Section 5.1.1)

radionuclides, metals)

Impoundment
Small Surface Open Burning pre-1979 to 1980 4 Subsurface infiltration Waste water SNL/NM November 1994
Impoundment (JP-4 fuel and water
mixture)
LOBP (30 x 60 feet) | Open Buming 1977 to present 53 (Includes Railcar | 1977 test (evaporated) 1977 | Waste water Appendix J
Burn Test) to 1983 (Inactive) 1983 to (JP-4 fuel and water Palmieri October 1994
1987 (SWMU 13) mixture, radionuclides)
1988 to present (City of
Albuquerque POTW via
trucking)
SOBP (20 x Open Burning 1992 to present 23 1992 to present (City of Waste water SNL/NM November 1994
20 feet) Albuquerque POTW via (JP-4 fuel and water Palmieri October 1994
trucking; connected to the mixture)
LOBP)
LAARC Unit Enclosed Burning | June 1980 to 63 Unlined discharge pit Waste water SNL/NM November 1994
August 1987 (JP-4 fuel and water
mixture)
Bomb Burner Unit | Enclosed Burning | September 1982 to | 23 Within Bomb Burner Unit Detonations (HE SNL/NM November 1994
January 1988 radionuclides, metals)
Unlined discharge pit Waste water
(JP-4 fuel and water
mixture)
1 TABS Test Bomb Burner Unit trench Detonation (HE,

Refer to footnotes at end of table.
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Table 6A-1 (Concluded)
Summary of Burn Testing and Associated Operations at

SWMU 94, Lurance Canyon Burn Site

Number of Recorded Test
Test Type/ Tests (SNL/NM Test/Operational Materials/Operational
Test Unit/Structure “Operation Test Date November 1994) Release Location Release Reference
SWISH Unit Enclosed Burning | January 1983 to 61 None (never disposed of | None (waste water SNL/NM November 1994
April 1990 waste water) recirculated, never Author [unk] Date [unk]c
disposed) Palmieri October 1994
Palmieri December 1994d
SMERF Enclosed Burning | August 1992 to 27 1992 to present (City of None (waste water
present Albuguerque POTW via | recirculated)
trucking)
Bunker 9830 Enclosed Burning | 1967 to present Cable testing None (contained within None Larson and Palmieri August 1994a
(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 sail Larson and Palmieri October 1994
Coolant for Burn
Testing
Debris/Soil Mounds | Grading pre-1992 to present NA Subsurface infiltration or | Metals or radionuclides | Palmieri April 1995
surface runoff leachate
Scrap Yard Storage of surplus | 1980 to present NA Subsurface infiltration Accidental spills of Hickox November 1994
test materials hydraulic oils on soil Larson and Palmieri October 1994
Palmieri November 1994
HE = High explosive.

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
SWISH
SWMU
TABS

= Small Open Burn Pool.

= Small Wind Shielded (Unit).

= Solid waste management unit.
= 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 6A-3
Photograph of Portable Pan
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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. 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 December 1994e,
SNL/NM November 1994) in a portable pan located near the entrance to the site (Figure 6A-1).
Gun and rocket propellants 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
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
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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 (C-7)
explosives (Palmieri December 1994e). 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).

A.2 SMALL SURFACE IMPOUNDMENT

SWMU 94E, Small Surface Impoundment is approximately 60 feet long, 25 feet wide, and less
than 2 feet deep (Figure 6A-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 6A-4a and 6A-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 6A-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
1995, 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).

A3 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 6A-2). The pool is formed by a rectangular concrete basin

30 by 60 feet and 3 feet deep (Figure 6A-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
no radioactive materials (Palmieri October 1994). However, one test in 1991 involved an H1501
accident-resistant container (HARC) unit that did contain uranium-238 and beryllium (SNL/NM
November 1994).
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Buried Metal Manhole Cover

Concrete Trough

Figure 6A-4a Photograph of the small surface impoundment (SWMU 94E) in
December 1994. The impoundment is located east of the camera
bunker. View is to the southwest.

> % o
Small Surface Impoundment 'ih"%,, 2

Figure 6A-4b Photograph of the small surface impoundment (SWMU 94E)
in April 1995. Photograph was taken from the direction of
surface runofi. View is to the southwest.

Figure 6A-4
Photographs of SWMU 94E, Small Surface Impoundment
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Figure 6A-5a Photograph of the LOBP under construction at SWMU 94
in 1877. View is to the northwest.
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Figure 6A-5b  Photograph of the SOBP at SWMU 94 in April
1995. View is to the north.

Figure 6A-5
Photographs of Large Open Burn Pool and Small Open Burn Pool
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The LOBP was built in 1977 in order to conduct the Railcar Burn Test (synonymous with the
Yankee Cask Test) (Paimieri October 1994, Jercinovic et al. November 1994, Palmieri
November 1994b). Waste water 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 December 1994e, 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 Qil Surface Impoundment is
located approximately 200 feet south of the LOBP (Figure 6A-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 Qil Surface Impoundment after the JP-4 fuel
burned out. Nine tests in the LOBP discharged waste water 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 waste water associated with the burn testing is currently
recycled to these tanks for reuse in subsequent burn tests. Recycled waste water is periodically
tested and pumped into tanker trucks, removed from the site, and released to the City of
Albuquerque publicly owned treatment works (POTW) under the SNL/NM allotment of 1 million
gallons per year (Palmieri November 1994b). 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).

A4 THE SMALL OPEN BURN POOL

The SOBP (an active burn unit) is located approximately 8 feet west of the LOBP (Figure 6A-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 6A-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.
Waste water is drained from the SOBP to the LOBP in order to recirculate it back to the
aboveground storage tanks to the north (Figure 6A-2) (Palmieri April 1995). 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
SOBP. All testing in the SOBP was completely contained, and there have been no documented
historical releases of hazardous constituents to the environment.
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A5 THE LAARC UNIT

The LAARC Unit is an inactive burn unit located approximately 200 feet east of Bunker 9830
(SNL/NM August 1994) (Figures 6A-2 and 6A-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 1994a). The LAARC Unit was
last used in August 1987 (SNL/NM November 1994; Author [unk], January 1993; Palmieri
December 1994d) under an assurance of discontinuance with the City of Albuguerque 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 6A-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 6A-1) (Palmieri April 1995). Waste water 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 6A-6b).

The waste water was released into a 55-gallon drum in the bottom of the unlined discharge pit
(Figures 6A-6b and 6A-7) (Martz November 1985). The drum functioned as a flame arrestor,
sealing off and extinguishing any burning JP-4 fuel discharged with the waste water (Jercinovic
et al. November 1994). As much as 1,500 gallons of waste water per test may have been
discharged into the pit.

A.6 THE BOMB BURNER UNIT

The Bomb Burner Unit (also referred to as the Corrugated Facility) was removed in 1997 under
the SNL/NM decontamination and decommissioning (D&D) program. The Bomb Burner Unit
was constructed of corrugated galvanized steel and mantled by a concrete platform

(Figure 6A-8a). It is located approximately 200 feet southeast of the SWISH Unit (SNL/NM
August 1994) (Figure 6A-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 DU) and components to
abnormal environments (Hooper May 1983, Stevenson December 1895, 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 City of Albuquerque Air Pollution Bureau (Palmieri October 1994). The “RCRA [Resource
Conservation Facility Investigation (RFI) Work Plan for OU 1333, Canyons Test Area” (SNL/NM
September 1995) summarizes the tests conducted at the Bomb Burner Unit.

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 6A-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
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Figure 6A-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 6A-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 6A-6
Photographs of LAARC Unit and
SWMU 94F, LAARC Unit Discharge Pit
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Figure 6A-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 Pit

Figure 6A-8b  Photograph of Bomb Burner discharge pit (SWMU 94D)
in December 1994. The pit is approximately 10 ft wide x
25 1t long x 8 ft deep. View is to the north.
Figure 6A-8
Photographs of SWMU 94C, Bomb Burner Area and Discharge Line,
and SWMU 94D, Bomb Burner Discharge Pit
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unit (Figure 6A-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 6A-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 6A-8b)
(Palmieri December 1994b). Following tests that involved radionuclides, waste water 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 waste water 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 1895, Hill Date [unk], Mata December 1983) and describe the test set up
and materials involved. The Bomb Burner Area and Discharge Line are designed 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.
Nonpetroleum-fuel-fire burn testing conducted in the trench includes the Torch Activated Burn
System (TABS) test Location B (Figure 6A-1) and one series of rocket propellant tests. The
TABS test Location B resulted in detonation within the trench.

A7 THE SWISH UNIT
The SWISH Unit (Figure 6A-9) is located approximately 300 feet east of Bunker 9830

(Figure 6A-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
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Figure 6A-9
Photograph of SWISH Unit
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[unk]c, Palmieri October 1994, Palmieri December 1994d). 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 City of Albuquerque 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 floor, 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 5-34). 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 8A-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 gallons of fuel
(Palmieri December 1994b). Waste water from burn tests conducted in the SWISH Unit is not
discharged but is allowed to evaporate (Palmieri December 1994a). 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).

A.8 THE SMERF

The SMERF (Figure 6A-10a and 6A-10b) is an active burn unit located approximately 150 feet
east of the Bomb Burner Unit (Figure 6A-2). This facility was constructed after the removal of
the 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 6A-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 City of Albuquerque and Bernalillo County
Joint Air Quality Board on September 13, 1995. Pending approval for the requested exemption
is expected in October 1995.

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).
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Figure 6A-10a Photograph of the SMERF at SWMU 94 in December 1994.
View is to the north.

Figure 6A-10b Photograph of the SMERF conducting performance tests at
SWMU 94 in December 1994. View is to the northeast.
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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 Palmieri October 1994).

A.9 BUNKER 9830 AND SUPPORT BUILDINGS

Bunker 9830, located approximately 200 feet northwest of the LAARC Unit (Figure 6A-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 1994a, Palmieri 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 and Larsen October 1994). The bunker is not involved in current
SWMU 94 burn operations (Palmieri December 1994b) 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, all chemicals are stored in Building 9833A, which
is located about 200 feet southwest of Bunker 9830 (Figure 6A-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 1995) 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 6A-1) (Larson and Palmieri August 1994). Cables radiate from
each of the previous control facilities to the various burn site units (Larson and Palmieri October

1994),
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A.10 ABOVEGROUND TANKS

Aboveground tanks (SWMU 94A) have been used to supply water, JP-4 fuel, and coolant for
burn testing at all 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 6A-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 (Figure 6A-1 and 6A-11a) (Hickox November 1994).
Two aboveground tanks were also formerly used for fuel storage at thls 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 6A-1 and 6A-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 6A-2 and 6A-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 6A-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 6A-11d) (Larson and Palmieri 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
coolant for circulation between the vertical walls and roof panels of the SMERF. A recirculation
system currently routes waste water back to the water and water/glycol tanks for storage and
reuse (Hickox November 1994, Larson and Palmieri October 1994).
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Figure 6A-11a

Figure 6A-11b

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.
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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 6A-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 6A-11c  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.

Figure 6A-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 6A-11 (concluded)
Photographs of SWMU 94A, Aboveground Tanks North of LOBP
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A.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 6A-2 and 6A-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 6A-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.

A.12 SCRAP YARD

The Lurance Canyon Burn Site Scrap Yard (SWMU 94G) was started in 1980 in the
northwestern portion of the site (Figures 6A-2 and 6A-13) (Palmieri November 1994). 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 6A-13a and 6A-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 placed in 55-gallon 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 6A-12
Photograph of SWMU 94B, Debris/Soil Mound Area
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Figure 6A-13a Photograph of the scrap yard (SWMU 94G) in April 1995. Stored
inventory is indicated. View is to the west.

Figure 6A-13b Photograph of empty drums in the northern portion of the scrap
yard (SWMU 94G) in April 1995. View is to the north.

Figure 6A-13
Photographs of SWMU 94G, Scrap Yard
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Site 94A, Tank Are.. £ SVS

Passive Soll Vapor Screening
Installation and Retrieval Form
GORE-SORBER

Sandia National Laboratories

OU 1333 Burn Site

Project Leader: Sharissa Young

ATL: Grace Haggerty (505) 284-2545

page _1__of _1_ Recorder: W. Foutz/G. Haggerty
ER Site #: 94A-1 Date: 24-Feb-98
Depth
Line GORE Sample Installed Installation Comments: Evidence of

# ER Sample |dentification Number (inches) Date/T 'E_e_ Retrle__ggl&ateﬁ ime Hydrocarbons or Odor, Other
1 |CY94A1-540,920-01-PSV 150634 36 2/24/98 (0950) 3/11/98 (1530) Al
2 |CY94A1-540,960-01-PSV 150635 36 2/24/98 (1000) 3/11/98 (1536) Al
3 |CYB4A1-540,1000-01-PSV 150636 36 2/24/98 (1010) 3/11/98 (1537) Al
4 |CY94A1-520,980-01-PSV 150637 36 2/24/98 (1015) 3/11/98 (1538) Al
5 |CY94A1-520,940-01-PSV 150638 36 2/24/98 (1018) 3/11/98 (1540) Al
6 |CY94A1-500,1000-01-PSV 150639 36 2/24/98 (1020) 3/11/98 (1543) Al
7 |CY84A1-500,960-01-PSV 150640 36 2/24/98 (1023) 3/11/98 (1545) Al
8 '|JCYB84A1-500,960-DU-PSV 150841 36 2/24/98 (1023) 3/11/98 (1545) Al
9 |CY94A1-500,940-01-PSV 150842 36 2/24/98 (1025) 3/11/98 (1546) Al

150643 ‘ Al
10 |CYB4A1-480,940-01-PSV 150644 36 2/24/98 (1050) 3/11/98 (1550) Al
11 |CY94A1-480,980-01-PSV 150645 36 2/24/98 (1115) 3/11/98 (1551) Al
12 |CY94A1-460,920-01-PSV 150646 24 2/24/98 (1120) 3/11/98 (1556) Al
13 |CY94A1-460,960-01-PSV 150647 36 2/24/98 (1110) 3/11/98 (1554) Al
14 |CY94A1-460,1000-01-PSV 150648 36 2/24/98 (1108) 3/11/98 (1552) Al
15 |CY94A1-FB-PSV 150649 2/24/98 (1108) 3/11/98 (1535) Al

SVS Data, 3/26/98 3:31 PM




Passive Soil Vapor Screening
Instaliation and Retrieval Form
GORE-SORBER

Sandia National Laboratories
OU 1333 Burn Site
Project Leader: Sharissa Young

ATL: Grace Haggerly (505) 284-2545

Site 94A, Tank Ai. . SVS

page _1__of _1___ Recorder:  Grace Haggerty/Walt Foutz
ER Site #: 94A-2 Date: 2/24/98
Line . GORE Sample Sopd Comments: Evidence of
M ER Sample Identification Hisvikser I(t:cl::esc; Installation Date/Time| Retrieval Date/Time Hydrocarbons o Odor; Other
—_— e — — -
1 |CY94A2-860,740-01-PSV 150657 36 2/24/98 (1450) 3/11/98 (1622)  JAl
2 |CY94A2-900,740-01-PSV 150658 36 2/24/98 (1455) 3/11/98 (1620) Al
3 |CY94A2-940,740-01-PSV 150659 36 2124/98 (1510) 3/11/98 (1625) Al
4 |CY94A2-920,760-01-PSV 150660 36 2/24/98 (1525) 3/11/98 (1624) |Al
5 |CY94A2-880,760-01-PSV 150661 36 2/24/98 (1520) 3/11/98 (1626) Al
6 |CY984A2-860,780-01-PSV 150662 36 2/24/98 (1530) 3/11/98 (1827) |Al
7 |CY84A2-900,780-01-PSV 150663 36 2/24/98 (1535) 3/11/98 (1635) Al
8 |CY94A2-940,780-01-PSV 150664 36 2/24/98 (1540) 3/11/98 (1637) |Al
9 |CY94A2-880,800-01-PSV 150665 36 2/24/98 (1545) 3/11/98 (1841) A
10 |CY94A2-920,800-01-PSV 150666 36 2/24/98 (1550) 3/11/98 (1640) Al
11 |CY94A2-860,820-01-PSV 150667 36 2/24/98 (1555) 3/11/98 (1642) Al
12 |CY94A2-900,820-01-PSV 150668 36 2/24/98 (1600) 3/11/98 (1643)  |Al
13 |CY94A2-840,820-01-PSV 150669 36 2/24/98 (1605) 3/11/98 (1644)  |Al

SVS Data 3/26/98 3.32 PM




Passive Soil Vapor Screening
Iinstallation and Retrieval Form
GORE-SORBER

Sandia National Laboratories
OU 1333 Burn Site
Project Leader: Sharissa Young

ATL: Grace Haggerty (505) 284-2545

Site 94A, Tank A,. . 3 SVS

page__ 1__of _1_ N Recorder:  Grace Haggerty
ER Site #: 94A-3 Date:
Lhre ER Sample Identification CORE RN Irg:apl::d Installa_t o Retrieval Date/Time Camnmants: Evidence.of
# Number (inches) Date/Time Hydrocarbons or Odor; Other
==1 CY94A3-1:20.780-01-PSV ;;70 o 36 2125128 (1155) 3/12/98 (1303) JAl B
2 |CY94A3-1100,780-01-PSV 150671 36 2/25/98 (1150) 3/12/98 (1300) jAl
3 |CY94A3-1120,760-01-PSV 150672 36 2/25/98 (1200) 3/12/98 (1302) |Al
4 |CY94A3-1100,820-01-PSV 150673 36 2/25/98 (1210) 3/12/98 (1305)  jAl
5 |CY94A3-1100,860-01-PSV 150674 36 2/25/98 (1212) 3/12/98 (1307) Al
6 |CY94A3-1100,8900-01-PSV 160675 38 2/25/98 (1213) 3/12/98 (1310)  JAl
7 CY94A3-1 140,860-01-PSV 150676 36 2/25/98 (1215) 3/12/08 (1311) A
8 |CY94A3-1180,860-01-PSV** 150877 2/25/98 (1214) 3/12/98 (1312) |Al
8 |CY94A3-1180,860-DU-PSV** 150678 36 2/25/98 (1215) 3/12/98 (1312)  |Al
10 |CY94A3-1120,880-01-PSV 150679 36 2/25/98 (1225) 3/12/88 (1317) Al
11 |CY94A3-1160,8680-01-PSV 150680 36 2/25/88 (1227) 3/12/98 (1320) Al
12 CY94A3—1200,880—01 -PSV 150681 36 2/25/98 (1229) 3/12/98 (1322) Al
13 |CY94A3-1240,880-01-PSV 150682 36 2/25/98 (1235) 3/12/98 (1325) |Al
14 |CY94A3-1140,900-01-PSV ) 150683 36 2/25/98 (1405) 3/12/98 (1326) Al
15 |CYB4A3-1180,900-01-PSV 150684 36 2/25/98 (1415) 3/12/98 (1327) |Al

SVS Data 3:34 PM 3/26/98




Passive Soil Vapor Screening
Installation and Retrieval Form
GORE-SORBER

Sandla National Laboratorles
OU 1333 Burn Site

Project Leader: Sharissa Young
ATL: Grace Haggerty (505) 284-2545

Sile 94A, Tank A. .3 SVS

page _1__of _1___ - Recorder:  Grace Haggerty
ER Site #: 94A-3 Date:
Line | £R Sample Identification GORERRTR In.:::l::d MEdaban Retrieval Date/Time Cotrienis: Evidene ol
# Number (inches) Date/Time Hydrocarbons or Odor; Other
16 |CY94A3-1220,900-01-PSV 150685 36 2/25/98 (1417) —;I12198 (1328) |[Al o
17 |CY94A3-1260,900-01-PSV 150686 36 2/25/98 (1418) 3/12/98 (1329) Al
18 |CY94A3-1260,860-01-PSV 150687 36 2i25/98 (1420) 3/12/98 (1330) JAI
19 |CY94A3-1260,820-01-PSV 150688 36 2/25/98 (1422) 3/12/98 (1332) JAl
20 |CY94A3-1260,780-01-PSV 150669 36 2/25/98 (1425) 3/12/98 (1334) Al
21 |CY94A3-1220,780-01-PSV 150690 36 2/25/98 (1430) 3/12/88 (1336) Al
22 |CY94A3-1180,780-01-PSV 150691 36 2/25/98 (1440) 3/12/98 (1338) Al
23 |CY94A3-1160,760-01-PSV 150692 36 2/25/88 (1442) 3/12/98 (1338) [Al
24 |CY94A3-1200,760-01-PSV 150693 36 2/25/88 (1445) 3/12/88 (1337) |Al
25 |CY94A3-1240,760-01-PSV 150694 36 2/25/98 (1448) 3/12/98 (1335) JAl
26 |CYB4A3-FB-PSV Field Blank
T,tr. Blaks ) 15030 ;
15043
[S5A8T S

|0 926,727

SVS Data 3:34 PM 3/26/98
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GORE SORBER SCREENING SURVEY ANALYTICAL RESULTS
SANDIA NATIONAL LABORATORY, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)
OU1333 BURN SITE, ALBUQUERQUE, NM
SITE ALS - PRODUCTION ORDER #083732

.t

DATE . MODULE

i

|

I
| BENZ,

31 TOL,

| PENTADEC,

1 UNDEC,

: :
A NUMBER ug vg ug ug ug w ug ug ug
‘ 0.021  0.03/ 0.031 0.021 0.031 0.04

NALYZED| IBTEX. i EBENZ, ImpXYL, ugioXYL. ugl C11, C13, &C15,
| MDL= | 0.02 0.03 0.02

03/24/98 | 150634 | nd nd nd nd| nd nd| bdl! bdl| nd
03/24/98 | 150635 | 13.56 0.05 nd| 1329 0.18 0.04 0.17! bal! 0.16
03/24/98 | 150636 ' 0.48 nd nd 048 nd nd bdl! bdll bl
03/24/98 ' 150637 | nd nd| nd nd nd nd bdll bdll nd
03/24/98 ' 150638 ! nd nd| nd| nd nd d bdll bdl| nd
03/24/98 = 150639 | nd nd| nd| nd| nd nd ndi bal| nd
03/24/98 | 150640 | nd| nd| nd| nd| nd nd bdl| nd| bdl
03724/98 ' 150641 | nd nd| ndl nd| nd nd ball bl bal
03/24/98 @ 150642 | nd nd| nd| nd nd nd bdl| bdll nd
03/24/98 © 150643 | 0.08 0.04] nd| nd 0.03 nd bdll bal! nd
03/24/98 | 150643 nd nd| nd| nd nd| nd bdl| bal! nd
03/24/98 . 150845 nd nd ] nd nd nd| nd| nd! nd
03/24/98 | 150646 0.25| nd nd] 0.19 0.05 nd| bdll ndl bdl
03/24/98 | 150847 nd nd nd nd nd nd| nd bdl| nd
03/24/98 | 150648 0.15 0.06 nd| 0.08 bdl nd bdl bdil bdl
03/24/98 | 1506850 | nd nd nd nd nd nd bdll bdll nd
03/24/98 ' 150651 | 1.31 nd| ndl  1.31 nd nd bdl] bdl nd
03/24/98 | 150652 | nd nd| nd| nd nd nd bdl| bdl nd
03/24/98 | 150653 | nd ndi nd| ] nd nd bdl| bdl nd
03/24/98 & 150654 | 0.07 nd| ndi  0.07 nd nd 0.03 0.03] nd
03/24/98 | 150655 | nd nd| nd| nd nd nd nd| nd| nd
03/24/98 | 150656 | nd ndl ndl nd nd nd bdll bdl| nd
03/24/98 | 150657 | nd nd| nd| nd nd| nd nd| nd| nd

724598 | 150658 bdl nd nd| nd bdl nd nd| nd nd
_4724/98 . 150659 nd nd nd nd nd nd bdl bdi nd
03/24/98 @ 150660 ! 0.03 nd nd nd 0.03 nd bdl bd! nd
03/24/98 , 150661 | nd nd nd nd nd nd bdl bdl nd
03/24/98 | 150862 | nd nd| nd| nd nd| nd ! nd nd
03/24/98 | 150663 | nd| nd| nd| nd| nd| nd bdi| bl nd
03/24/98 '@ 150864 | nd| nd] nd| ndl ndl nd nd| nd nd
03/24/98 150665 | 0.02! ndl nd| ndl 0.02! nd bdl| ball bdl
03724198 150666 | 0.051 ndl nd| nd| 0.051 nd nd nd nd
0372498 150667 nd nd nd| nd nd nd nd nd nd
03/24/98 i 150668 | nd nd] nd| nd nd nd nd| nd nd
03/24/98 @ 150869 | 0.14 nd| nd!  0.10| 0.03 nd 0.10 nd 0.10
03/24/98 ;. 150670 | 0.09 nd| nd| nd| 0.07] bdl nd nd nd
03/24/98 ' 150671 | 0.37 nd| ndl  0.17] 0.13 0.07 bdl| bd! nd
03/24/98 | 150672 | 0.09 nd| ndl  0.06| 0.031 nd nd nd nd
03/24/98 = 150673 | nd nd| nd| nd| nd| nd nd nd nd
03/24/98 . 150674 | 0.09 nd ndl  0.06] 0.02! nd bdl bdl nd
03/24/98 150675 | nd nd nd| nd| nd nd nd nd nd
03/24/98 . 150676 nd nd nd| nd nd nd nd bdl nd
03/24/98 : 150877 nd nd| nd| nd nd| nd nd nd nd
03/24/98 | 150678 nd ndl nd| nd| nd nd nd nd nd
03/24/98 ' 150679 nd ndl nd| nd| nd nd nd| nd nd
03/24/98 | 150680 nd nd| ndl nd| nd nd nd| nd nd
03/25/88 ; 150681 | nd| nd| nd| nd nd nd bdl| bdl nd
03/24/98 | 150682 | nd nd| nd| nd nd nd nd nd nd
03/24/98 ; 150683 | nd nd| nd| nd nd nd nd nd nd
03/24/98~1 150884 | 0.16 ndj ndl 0.16 nd| nd bdl bdl bal
03/24/98 | 150685 | nd| nd| ] nd nd| nd nd nd nd
"r24/88 | 150686 | nd nd| nd| nd nd nd bdl el nd

r24/98 ' 150687 | nd ndl nd| nd nd nd nd| ndi nd
J3/24798 | 150688 | nd nd| nd| nd nd nd nd| nd| nd
03/24/98 ' 150689 | nd! ndl nd! nd! nd nd nd! odll nd

4/3/98 Page 1 : alsrpt.xis




GORE SORBER SCREENING SURVEY ANALYTICAL RESULTS
SANDIA NATIONAL LABORATORY, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)
OU1333 BURN SITE, ALBUQUERQUE, NM
SITE ALS - PRODUCTION ORDER #083733

DATE MODULE | |
ANALYZED _ NUMBER _|BTEX, ugi BENZ. ug EtBENZ.ungOL.umm:IXYL wldmﬁﬁwﬂw
MDL= | 0.02] 0.031 0.021 0.03( 0.02] _ 0.03 0.02! 0.03!
03/24/98 : 150680 | 0.12| nd| nd| _ 0.08 0.03| nd 0.06| bal| o.os
03/25/8 « 150891 | nd| ndl_ nd| ] nd| nd 0.041 0.04 nd
03/25/98 + 150692 | ndl nd| nd| nd nd| nd nd| bdll nd
03/25/88 150693 nd nd nd| nd nd| nd nd| ndl nd
03/25/08 | 150694 nd i nd| nd ndi nd ball bdli nd
03/24/98 : 150713 | nd| nd nd| nd nd| nd nd| nd| nd
03/24/98 150714 | nd| nd| nd| nd nd| nd bdll bdl| nd
03/24/98 | 150715 | bdl| ndl nd| nd bdi nd nd| nd| nd
03/23/98 . 150716 | nd! nd nd| nd nd__ nd bdll bdl| nd
03/23/96 ' 150725 | 11.63! nd 1.00 4.88 4.20 1.57 2.201 nd; 2.20
03/23/88 15071549: 8.91; nd! 1200 221 4.11]  1.39 0.98| nd| 0.97
03/23/98 - 150727 0.36 nd| 0.04] 0.14 0.131 _ 0.05 ball bdll bdl
03/23/88 . 150728 ! 5.031 nd| 0.60] 1.91 1.93 0.60 0.11] bdi| 0.10
03/23/98 ., 150729 1.20| nd 0.13]  0.59 0.38 0.11 ball nd| bdl
03/23/98 -150730 ndl nd nd nd nd nd bdll nd| bdl
03/23/98 150731 | 0.14] nd| ndl  0.12 0.03 nd bdl| nd bdl
03/23/98 150749 | ndl ndl nd| nd nd nd nd! bdl nd
03/23/98 150750 nd! nd| nd! nd nd nd 0.03 0.03| nd
03/23/98 150752 | 0.131 ! ndl_ 0.10] 0.03 nd bdl bdl| bdl
03/23/98 150754 | 0.22! 0.091 ndl nd| 0.10/ 0.0 0.121 nd] 0.11
03/23/08 - 150755 | 0.071 nd| bdl| nd 0.04] bdl ball bdl] bd!
03/23/98 150756 | 0.05] nd ndl nd 0.05 nd bdl bal nd
03/23/98 150757 | 0.05i fnd ndl  0.05 ndi nd nd bdl nd
323558 150759 | 0.04/ nd nd| nd 0.04| ] bdl bdl nd
J323/98 . 150760 | 0.7 nd| ndl 083 0.04] ] bd bal bdl
03/23/98 150764 | 0.06 nd ndl__ 0.08 nd| nd bdll bdl nd
03/23/98 150765 | nd nd| nd nd nd nd bl bdl nd
03/23/98 150766 | nd nd| nd nd nd nd bdll bd nd
03/23/98 150767 | 0.21) 0.061 ndl nd 0.11 0.04 bdl bdl nd
] | | |
03/24/98  FB1 - 150648 021 0.071 0.031 nd 0.08 0.03 0.08] bl bdl
— : L | |
03/25/88  TB1 - 150928 0.06i nd| nd__ 0.06 nd nd 0.02! bdl nd
03/25/98 182 - 150929 : 0.58 nd! ndl  0.58 nd nd bdl bdl nd
1 " . | |
"Max. Detected 13.56! 0.08. 1200 13.29 4.20 1.57 220 0.04 2.20

4/3/88 Page 2 : alsmpt.xls



GORE SORBER SCREENING SURVEY ANALYTICAL RESULTS
SANDIA NATIONAL LABORATORY, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCe/SVOCs (A1)
OU1333 BURN SITE, ALBUQUERQUE, NM
SITE ALS - PRODUCTION ORDER #083733

MODULE | i i | [ ! i e i :

NUMBER |TRIDEC, ug' TMBs, ugl 124TMB, ugl| 135TMB, ug| ct12DCE, ug! t12DCE, ugi c12DCE. ugl NAPH&2-MN, ugl NAPH. ug| 2MeNAPH, ug
MDL= 0.02! 0.02| 0.02 0.02 0.02 0.051 0.02! 0.03( 0.03: 0.03
150634 nd| nd nd nd! nd nd nd| nd| nd| nd
150635 nd| 0.08 bdl 0.07! nd nd nd ndl nd! nd
150636 bdl| nd nd ndl nd nd nd nd| nd! nd
1506837 | nd| nd nd nd! nd nd nd| nd nd! nd
150638 bdll nd nd ndi nd nd nd nd| nd! nd
150639 nd! nd nd nd: nd nd nd nd| nd! ngd
150640 b ndi nd| nd ! nd nd nd| nd; nd
150641 | bal! nd! nd| ndl nd| nd| nd nd| nd| nd
150642 nd| nd| nd| nd! nd| nd| nd| nd| nd! nd
150643 ndi nd| nd!’ nd! ndl nd| nd| nd! nd: nd
150643 nd! nd nd nd! ; nd| nd nd! nd! nd
150645 nd| nd nd nd! nd| nd nd nd| nd! nd
150646 nd| nd nd nd: nd| nd nd nd! nd! nd
150647 | ndl nd| nd nd| nd| nd nd| nd| nd| nd
150648 nai nd nd nd| nd nd nd| nd| ndi nd
150650 nd | nd nd ndi nd nd nd nd| nd! nd
150651 | nd! nd ‘nd ndi nd nd nd nd| ndl nd
150652 | nd! nd| nd nd! ndl nd nd| nd| nd! nd
150653 | ndi nd| nd nd' nd nd nd nd ndi nd
150654 nd| ndl nd nd: nd nd nd nd nd nd
150655 nd! nd| nd| ndi nd nd! nd nd nd nd
150656 nd| nd| nd| nd! nd nd| nd 0.041 nd| 0.04
150657 nd nd| nd ndi nd| nd nd nd| nd| nd
150658 nd| 0.03| 0.02 bdl| nd| nd nd 0.08| nd! 0.06
150659 nd| 0.02] 0.02 nd: nd! nd nd 0.04/ ndl 0.04
150660 nd' nd nd nd: nd| nd nd nd nd| nd
150661 nd! nd nd nd! nd! nd nd bdl nd| bdl
150662 nd| nd| nd nd: ndl| nd| nd bdl nd| bdl
150663 | nd nd| nd| nd nd| nd nd nd nd| nd
150664 | nd| ndl nd| ndi ndl nd nd nd nd| nd
150665 ! nd| ndl nd| nd| nd| ndl nd nd| ndi nd
150666 ! nd nd| nd| nd: nd| ndl nd nd| nd| nd
150667 ! ndi nd| nd| nd nd! nd| nd nd| ndl nd
150668 nd! nd| nd nd: nd! nd nd nd| nd nd
150669 ndl nd nd nd. nd nd nd nd nd nd
150670 nd! bdl bdl| bdl' nd nd nd bdl ndi bd!
150671 nai bdl bdi| nd. nd| nd nd bdl nd bdl
150672 ! ndi nd nd| nd: nd| nd nd nd nd nd
150673 ! nd! nd ndl nd! ndi nd nd nd nd nd
150674 | nd| nd nd nd: ndl nd nd nd nd| nd
150675 | nd| nd nd nd: nd! nd nd nd nd| nd
150676 | nd| nd nd ] nd! nd nd nd nd nd
150677 | nd. nd nd| | nd nad nd nd nd nd
150678 | H nd| nd! nd! nd nd nd nd nd nd
150679 ndi nd| nd! nd| nd| nd nd nd nd| nd
150680 nd! bdll bdl| nd| ndi nd nd nd nd| nd
150681 nd! nd nd| nd' nd nd nd nd nd| nd
150682 ndi nd nd| nd: nd nd nd nd nd nd
150683 nd| nd| nd ndi ! nd nd nd nd nd
150684 nd| nd nd nd' nd| nd nd nd nd nd
150685 nd| nd nd nd, nd; nd nd nd nd nd
150686 bdl | nd nd| nd. nd| nd nd nd nd nd
150687 nd) nd| nd| nd nd| nd nd nd nd| nd
150688 nd| nd| nd| nd! nd| nd| nd nd ndl nd
150689 nd| nd| ndi nd- nd| ndl nd nd nd| nd
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GORE SORBER SCREENING SURVEY ANALYTICAL RESULTS
SANDIA NATIONAL LABORATORY, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)
OU1333 BURN SITE, ALBUQUERQUE, NM
SITE ALS - PRODUCTION ORDER #083733

-

‘ MO&ULE | I | | i I | | i j
NUMBER | TRIDEC. ugi TMBs, ug! 124TMB. ug| 135TMB, ugi ct12DCE. | 112DCE. ug| c12DCE. ugl NAPH&2-MN, ug! NAPH, ugl 2MeNAPH. u
MDL= ! 0.02! 0.02 0.02 0.021 0.02/ 0.05/ 0.02! 0.03 0.03! 0.03
150690 | nd| nd nd| nd| nd| nd| ndl nd! nd! nd
150691 | nd| nd nd nd| nd| nd nd nd! ndi nd
150692 | nd| nd nd nd nd nd nd nd! nd! nd
150893 | nd| nd nd nd nd nd nd nd| nd| nd
150684 | nd| nd nd| nd nd nd| nd nd! ndl nd
150713 nd| nd| nd| nd nd nd nd ndl nd| nd
150714 nd! nd| nd| nd| nd nd nd nd| ndl nd
150715 | nd| nd| nd! nd| nd nd nd bdl! nd! bdl
150716 | nd| bdl| nd| bdli nd nd nd nd| nd| nd
150725 | nd| 1.64! 1.32] 0.32! nd| nd| nd 1.53; 1,35 0.18
150716 ! bdl: 1.16} 0.92! 0.23 nd| nd nd 1.311 0.84: 0.46
150727 nd| [ bdl nd nd| nd - nd 0.04 0.03, bdl
150728 | nd| 0.22 0.18 0.03] nd nd nd 0.49 0.40 0.08
150729 | ndi 0.03 0.03| nd nd nd nd 0.08| 0.041 0.03
150730 | nd| nd| nd| nd nd nd nd bdll ndl bdl
150731 | nd| nd nd! nd| nd nd nd nd| ' nd
150749 nd: nd nd nd| nd nd nd i nd| nd
150750 ! nd! nd| nd nd| nd nd nd 0.06 : 0.06
150752 ' nd: bdll bal! i nd! nd nd nd| nd| nd
150754 | bd!! 0.08| 0.06 0.02! nd| nd nd 0.05| 0.03 bal
150755 | nd| bdl bl bdll nd| nd nd bdl| nd| bdl
150756 | nd! 0.04 0.03 bdll nd| nd nd nd| ndi nd
150757 ! ndi nd| nd nd nd| nd nd nd| nd! nd
150759 ! nd| bdl bdl nd nd nd nd bdl nd| bal
150760 nd| bdl bdl| nd| nd nd nd bdl nd| bdl
150764 nd| nd| nd| nd| nd| nd nd bdl nd; bdl
150765 nd| nd nd| nd| nd| nd nd nd ndi nd
150766 | nd| nd nd| nd| nd nd nd nd nd! nd
150767 - nd 0.07| 0.05 0.021 nd nd nd nd nd nd

; | l | |

FB1 - 150649 0.02' 0.07 0.05i bdl| nd| nd nd bdl bdi| nd

j | i
TB1 - 150928 . nd! nd nd nd! nd nd nd nd nd! nd
TB2 - 150929 . nd| nd nd nd| nd nd nd nd nd| nd

! 1 j i 7
Max. Detected ° 0.00i 1.64. 1.32i 0.32 0.00! 0.00 0.00 1,53 1.35| 0.46
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GORE SORBER SCREENING SURVEY ANALYTICAL RESULTS

SANDIA NATIONAL LABORATORY, ALBUQUERQUE, NM

GORE STANDARD TARGET VOCs/SVOCs (A1)
0OU1333 BURN SITE, ALBUQUERQUE, NM
SITE ALS - PRODUCTION ORDER #083733

MODULE | . | i | ! i N VS |
[~ NUMBER | MTBE, ug! 11DCA. ug! CHCI3, ugl 111TCA, ug! 12DCA, ugl CCM, ug| TCE, ug| OCT. ug| PCE. ug| CIBENZ. ug| 14DCB. ug
MDL= | 0.16 0.01 0.01) 0.02] 0.02| 0.04] 0.02| 002 0.03 0.02! 0.02
150634 | ndl nd| nd nd| nd| nd nd| ndl nd| nd! nd
150635 nd nd| nd nd nd| nd nd nd| ndl nd! nd
150836 nd ndl nd nd ndi nd nd nd| nd! nd. nd
150637 | nd| nd| nd| nd nd| ndl_ nd nd' nd! ndi nd
150638 | nd| ndi ! nd| ndl nd| nd| nd| nd: nd nd
150638 | nd| nd| nd| nd| nd ndl nd nd| nd. nd| nd
150640 | ndl ndi ndl ndl nd ndl nd nd| nd| nd. nd
150641 | ndl nd| ndl ndl ndl nd| nd| ndl nd| nd! nd
150642 | nd| nd| ndl nd| nd| nd| nd| ndl nd nd| nd
150643 | nd| nd| nd| nd| ndl nd| bdl nd! nd nd| nd
150643 | nd| nd! nd| ndl nd nd| ndl nd! nd! nd! nd
150645 ? nd| ndl ndl nd| nd nd! nd nd| nd| ndi nd
150646 | ndl nd| nd ! nd nd| nd ndl nd| nd| nd
150647 | nd| nd| nd nd| nd nd| nd! nd| ndi nd| nd
150648 | nd| nd| nd| nd| nd nd nd nd! nd| nd| nd
150650 | nd| ndl ndl nd| nd| nd nd ndl nd| nd| nd
150851 | ndl ndl nd| nd| nd| nd| nd| ndl nd| ndl nd
150652 | ndl nd| nd| nd| nd nd| nd nd| nd| nd| nd
150853 | nd| nd| nd| nd| nd : nd nd| nd| nd! nd
150654 nd| nd| nd| ndl nd| ndi nd nd| nd| nd; nd
150655 nd| nd| ndl nd| ndl nd| ndl nd| nd| nd! nd
150656 | ndi nd| ndi nd| nd ndl nd| nd nd| nd| nd
150657 | ndl nd| nd| nd| nd ndl nd| nd nd| na! nd
150658 | nd| nd| nd nd| nd nd| nd ndl nd| nd| nd
150659 | nd| nd| nd nd| ndl nd| nd ndl nd| nd| nd
150660 | nd| ndl nd| nd| nd nd! nd nd! nd nd nd
150661 | nd| nd| nd| nd| nd : nd nd nd nd nd
150662 | nd| nd| nd| nd| nd : nd nd nd nd nd
150663 | nd| nd| nd| nd| nd nd| nd nd nd nd nd
150664 | nd| nd! ndi ndi nd| ndi nd nd! nd nd nd
150665 ! nd! nd| nd| ndl nd| nd| nd nd| nd| nd nd
150866 ndl ndi ndl nd; nd| ndl ndl  0.10] ndl nd nd
150667 | ndl ndi nd! nd! ndl nd! ndl nd| nd nd| nd
150668 | nd nd| nd| nd| ndi nd nd nd nd nd nd
150669 | nd ndi nd| nd| nd| nd nd nd nd nd nd
150670 | nd| nd| nd| nd| ndl nd! nd nd nd nd nd
150671 i nd| nd| nd nd, nd| ndi nd nd nd nd nd
150672 ! nd| nd| nd ' nd nd| nd nd nd nd nd
150673 | nd| nd| nd| nd| nd nd| nd nd| nd nd nd
150674 | nd| nd| 0.03| nd| nd| ndl nd ndl nd nd nd
150675 | ndl nd| ndi ndl nd| nd| nd nd| nd nd ng
150676 | nd| nd| ndl nd| nd nd| nd nd| nd nd nd
150677 | ndl nd| nd| nd| nd ndl| nd nd nd nd nd
150678 | ndl ndl nd| ndi nd| nd| nd nd nd nd nd
150679 | nd| ndi nd| nd| ndi ndl nd nd| nd nd nd
150680 | nd| nad! nd| nd| ndl nd| nd nd| nd| nd nd
150681 | nd. nd| nd| nd| ndl nd| nd nd nd nd nd
150682 nd| nd| ndl nd| nd| nd| nd nd nd nd nd
150683 ndl nd! ndl nd' nd] nd| nd nd nd| nd nd
150684 ndl ndl “nd| nd! ndi ndl nd nd nd nd nd
150685 nd| nd| nd| nd| nd| ngd! nd nd nd nd nd
150686 | nd| nd| nd| nd| nd ; nd nd nd nd nd
150687 nd| nd| nd| nd| nd nd| nd nd nd nd nd
150688 nd| nd| nd| ndl “nd| nd| nd| nd nd nd nd
150889 | nd| ndl ndl nd| nd| nd! nd| nd nd nd| nd
4r3/98 Page 5
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GORE SORBER SCREENING SURVEY ANALYTICAL RESULTS
SANDIA NATIONAL LABORATORY. ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)
OU1333 BURN SITE, ALBUQUERQUE, NM
SITE ALS - PRODUCTION ORDER #083733

MODULE | T i | | i | ! !
NUMBER | MTBE, ug| 110CA. ug| CHCB, ug| 111TCA. ugl 12DCA. ug] CCH, ug| TCE. ugl OCT. ugi PCE. ugl CISENZ. ug| 14DCB, vg
MDL= 0.16 0.01 0.01] 0.02 0.02| 0.04/ 0.02] 0.02] _ 0.03 0.02! 0.02
150650 nd nd nd| nd nd nd nd nd nd| nd| nd
150691 nd nd nd| nd| nd nd nd nd| nd| nd! nd
150682 nd nd ndl nd nd nd| nd nd| ndl nd] nd
150693 nd nd ndl| nd nd ndi nd nd| nd| ndi nd
150694 nd nd na| nd nd nd nd nd| nd! ndi nd
150713 | nd nd nd| nd nd| nd nd nd| nd; nd! nd
150714 nd nd nd| nd| nd| nd nd nd| nd| nd| nd
150715 nd nd nd| nd| nd nd nd| nd| nd| nd| nd
150716 nd| nd| ndi nd| nd nd ng nd| nd| nd| nd
150725 nd| nd| ndl nd| nd| nd| ndl  4.18] nd| nd| nd
150716 nd| nd| nd| ndl nd| nd ndl  4.90| nd| nd| nd
150727 | nd| nd nd| nd] nd| nd ndl_ 041! ndi ndi nd
150728 | nd| nd nd| nd nd nd ndl_ 1.260 nd| ndl nd
150729 | nd nd nd| nd nd nd| ndl _ 0.29 nd| nd| nd
150730 | nd nd nd| nd nd nd nd nd| nd nd| nd
150731 | nd nd nd nd nd nd nd nd, nd nd nd
150748 | nd| nd nd nd nd| ndl nd nd| nd nd nd
150750 | nd| nd nd| nd| nd! nd| nd ndl nd| nd nd
150752 | nd| nd nd| nd| nd| nd|  0.04] nd| nd| ndi nd
150754 | nd nd nd| nd! nd| nd| ndl __ 0.32] nd| nd nd
150755 nd nd nd nd| nd ndl nd nd| nd| nd nd
150756 nd| nd nd nd nd nd nd nd nd nd nd
150757 nd nd nd nd nd| nd nd nd nd nd nd|
150759 nd nd nd| nd| nd| nd| nd nd nd nd nd|
150760 nd| nd nd| nd| nd nd nd nd nd nd nd
150764 nd| nd 0.07 nd nd nd nd nd nd nd nd
150765 | nd| nd nd| nd nd nd nd] nd: nd nd nd
150766 nd| nd nd| nd nd nd nd ndl  0.12 nd nd
150767 nd| nd ndi nd| nd| nd nd|  0.08] nd nd nd
| i | | |
FBI1 - 150649 | nd| nd nd! nd| nd| nd| nd|  0.15 nd nd nd
| | | [ | | |
 TB1- 150528 nd nd | nd| nd| nd| nd nd| nd ] nd
TB2 - 150929 | nd nd ndi ndl nd| nd| nd nd| nd nd nd
| | i | i I |
Max. Detected | 0.00 0.001 0.07° 0.00' 0.000  0.00] 0.04] 4801 0.12 0.00] 0.00|
.
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ANNEX 6-C
Gamma Spectroscopy Results
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tti*tt*t*t*********!!*fi!*****t**i***i***!l***'!'tt'!’!'*!tit*i*i*iti***t

* Sandia Naticnal Laboratories *
* Radiation Protection Sample Diagnestics Program [881 Laboratory] :

7-08-98 4:20:00 PM
***i****+tii*i*******i*t*ti**********titi***********t**i************f*tf

® / *
* A.nalyzed by: ' 2/5 §4  Reviewed by: 5[48 *
[IXFTIXTXLIILLEEEE LRI LS &5 £ 22 5 5 &1 * t*****t*ttt**t****i“ whketrhkhkbbkdkkt bt
Customer : P.FRESHOUR/D.PERRY (6133/SMO)

Customer Sample : 041552-003

Lab Sample ID : 80138701

MARINELLI SOLID SAMPLE
§03.000 gram
7-07-%8 10:30:00 AM
7-08-98 8:23:11 AM
LABO4
6000 / 6003 seconds

Samp%e Description
Sample Quantity

Sample Date/Time
Acquire Start Date/Time
Detector Name

Zlapsed Live/Real Time

Comments : '
******t**t**t*t***ti*********i****************ii****t********************
Nuclide Activity 2-sigma MDA -
Name (pCi/gram ) Error (pCi/gram )
U-238 1.02E+00 1.11E+00 1.09E+00
TH-234 1.14E+00 2.88E-01 3.29E-01
RA-226 1.46E+00 €.66E-01 4,65E-01
PB-214 6.6842-01 1.13E-01 3.75E-02
BI-214 5,.79E-01 L1.48E-01 3_.82E-02"
PB-210 Not Detected  --c-c-ec=-- B.11E+QQ
TH-232 7.45E-01 3.82E-01 1.20E-01
RA-228 6.45%5-01 1.71E-01 1.18E-01-
AC-228 6.428-01 1.53E-01 6.37E-02
TH-228 5.32E-01 1.81E-01 3.72E-01
RA-224 7.635-01 3.03E-01 6.91E=02
PR-212 6.38E-01 1.06E-01 3.09E-02
BI-212 6.37E-01 2.72E-01 2.43E-01
TL-208 6.C9E-01 1.20E-01 4.99E-02
U-235 Not Detected csaeeees - 1.66E-01
TE-231 Not Detected ececceccce. 1.78E+00
PA-231 Not Detected @ --------- 3.03E+00
TH-227 Net Detected  -----e--- 2.87E-01
RA-223 Not Detected  --------- 1.33E-01
RN-219 Not Detected  ccccec--- 3.10E-01
PB-211 Not Detected @ «c=c----- 7.16E-01
TL-207 Not Detected  eeccc---. 1.10E+01
AM-241 Not Detected — --------- 1.91E-01 "
PU-239 Not Detected  --------- 3.00E+02
N?-237—5£~5—e-a———a-.-a-e-g—ea-———-_.1.64E-01M'op <

PA-233 Not Detected @ -ec=------ 4,.90E-02
s~ e L, =+ Datrecrted @ -=ccec-ca-- & =
TH-229 Not Detected 1.73E-01 , ‘7/,./11'



[Surmary Report] - Sample ID: : 80138701 ' ;;

Nuclide Activicy 2-gigma MDA .-
Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ --------- 3.19E-02
AG-110m Not Detected seem—mm == 2.86E-02
BA-133 Not Detected --eccecc=a 5.63E-02
BE-7 Nect Detected -mevesa- 1.97E-01
CD-109 Not Detected  ------=-=- 5.56E-01
CD-115 Nct Detected ------a-- 7.23E-02
CE~139 Not Detected  ---c-ce== 2.25E-02
CE-121 Not Detected @ --------- 3.70E-02
CE-144 Not Detected @ «=----=---- 1.64E-01
CO-58 Not Detected  <-ccea=e=- 2.58E-02
Co-57 Not Detectad cmemes--- 2.12E-02
CO-58 Not Detected ——veecamu 2.49E-02
C0-60 Not Detected  --------- 2.75E-02
CR-51 Not Detectad cewmmmmes 1.98E-01
CS-134 Not Detected @ --------- 4.03E-02
Cs-137 4.95E-02 3.17E-02 2.07E-0Q2
EU-152 Not Detected cecc-e-m~ 6.39E-C2
EU-154 Not Detected - -=----=---- 1.47E-01
BEU-155 Not Detacted  =ccce=mecc- 5.81E-02
FE-59 Not Detegcted @ --------- 5.45E-02
GD-183 Not Detectad ceesesess 7.31E-02
EG-203 Not Detect=2d - --------- 2.528-02
I-131 Not Detected  -------c-- 2.36E-02
IR-192 Not Detected ceameoo-- 2.258:02 -
K-40 1.34E+401 2 .COE+00 2.08E-01
R-85 Not Detected  --=------ 6.88E+00
LA-138 Not Detected  --------- 3.69E-02
MN-52 Net Detected cemmeccoaas 2.70B-02
MN-54 Not Detectad @ --------- 2.76E-C2
MO-99 Not Deteztad  --------- 2.40E-01
NA-22 Nct Detectad @ «=------- 3.32E-02
NA-24 Not Detectad  =ccc----- 7.32E-02
NE-95 Not Detected srmessee-- 1.57E-D1
ND-147 Not Detectead cEmreeeen 1.€65E-01
NI-57 Not Detected @ --eec-cecea- 3.78EB-02
N=>-239 Not Detectad ~--c-cc==-- B.B7E-02
RU-203 Not Detectad  --==cc=-- 2,34E-02
RU-106 Not Detected  --------- 2.32E-01
SB-122 Not Detecte2d  ~-------- 4.11E-02
SBR-124 Not Detect2d @ =-=cc-==-- 2.51E-02
§35-125 Not Detected @ ---=-=-==-- 6.78E-02
SN-113 Net Detecte2d @ --ccecce--- 2.88E-02
Th-182 Not Detect2d @ --------- 1.27E-Q1
TA-183 Not Detect2d @ --------- 1.88E-01
TC-98m Not Detecesed @ --------- 2.72E-01
TL-201 Not Detectad ~-------- 1.22E-01
XE-133 Not Detect=d mesesm==-= 1.28E-01
¥-88 Not Detectad @ -cccwem--- 2.08E-02
ZN-65 Not Detected memmenane 8.61E-02
ZR-85 Not Detected  --c-c-----

4.52E-02

ar -
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [BB1 Laboratory] *
* 4-22-898 3:31:50 PM %

dkdkdkdkdkkddrhbdkdddbdbdddhhdbddbdddddoddrdhddhrrd bt dddrdbddbddddrdrdrdddddddbdb bbbt

*
* Anal zed by: jé// ' Reviewed by *
***************** % % % %* %% *******************************f************

Customer : G.HAGGERTY/BISWELL (6133/SMO)
Customer Sample ID : 040477-004
Lab Sample ID : 80074101

SOIL SAMPLE IN MARINELLI

Sample Description

Sample Quantity 3 780.000 gram
Sample Date/Time : 4-20-98 1:00:00 PM
Acquire Start Date/Time : 4-22-98 1:48:59 PM
Detector Name : LABQO2
Elapsed Live/Real Time : 6000 / 6003 seconds
Comments:
R I R E AR 222222 L2222 222 R 2SI X R 2 A RS A R R R 2 E E R R F P F R R R R R T R R R R L XL L LR R &
Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ --------- 3.10E+00
TH-234 1.27E+00 4,.22E-01 5.37E-01
RA-226 1.42E+00 1.38E+00 4 _79E-01
PB-214 6.81E-01 1.13E-01 4 .04E-02
BI-214 6.42E-01 1.21E-01 5.68E-02
PB-210 Not Detected @ --------- 3.26E+01
TH-232 8.10E-01 4 .18E-01 1.33E-01
A-228 7.75E-01 2.92E-01 1.43E-01
AC-228 8.13E-01 1.80E-01 7.22E-02
TH-228 6.57E-01 3.15E-01 4.48E-01
RA-224 7.31E-01 2.32E-01 7.29E-02
PB-212 7.58E-01 1.60E-01 1.34E-01
BI-212 8§.18E-01 3.43E-01 2.89E-01
TL-208 5.78E-01 4 .33E-01 5.97E-02
U-235 Not Detected @ --------- 2.24E-01
TH-231 Not Detected @ --------- 2.09E+00
PA-231 Not Detected @ --------- 3.55E+00
TH-227 Not Detected @ --------- 3.30E-01
RA-223 Not Detected @ --------- 2.08E-01
RN-219 Not Detected @ --------- 3.39E-01
PB-211 Not Detected  --------- 7.74E-01
TL-207 Not Detected @ --------- 1.22E+01
AM-241 Not Detected  ~-----==- 4,.32E-01 ———
PU-239 Not Detected @ --------- 4.09E+02 ‘—7% Zkyﬂbfﬁ
NP-237———— 4 G35 @23 conga o n5p.p1 A ¢
PA-233 Not Detected @ --------- 5.33E-02
TH-229 Not Detected @ --------- 2.33E-01

ool



[Summary Report] - Sample ID: : 80074101

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ -----+---- 3.79E-02
AG-110m Not Detected @ ---=---=--- 3.02E-02
AM-243 Not Detected @ ----==---- 9.60E-02
BA-133 Not Detected @ ~~-=----- 6.41E-02
BE-7 Not Detected @ ----==-=--- 2.46E-01
CD-109 Not Detected --------- 9.34E-01
CD-115 Not Detected @ ~-===c-=- 1.20E-01
CE-139 Not Detected ----=----- 2.78E-02
CE-141 Not Detected @ --------- 5.05E-02
CE-144 Not Detected @ -------=-- 2.26E-01
CO-56 Not Detected  --------- 3.35E-02
CO-57 Not Detected @ --------- 2.85E-02
CO-58 Not Detected ====---=-- 2.98BE-02
CO-60 Not Detected @ --------- 3.30E-02
CR-51 Not Detected  =--------- 2.25E-01
CS-134 Not Detected @ --------- 4 .59E-02
CS-137 2.55E-02 1.48E-02 1.73E-02
EU-152 Not Detected @ --------- 8.56E-02
EU-154 Not Detected @ --------- 1.76E-01
EU-155 Not Detected @ --------- 1.35E-01
FE-59 Not Detected @ --------- 6.32E-02
GD-153 Not Detected @ --------- 9.77E-02
HG-203 Not Detected @ --------- 2.97E-02
I-131 Not Detected @ --------- 3.15E-02
IR-192 Not Detected @ <~==c----- 2.5BE-02
K-40 1.26E+01 2.08E+00 2.66E-01
KR-85 Not Detected @ --------- 7.97E+00
MN-52 Not Detected  --------- 3.65E-02
MN-54 Not Detected @ ==----=-=-- 3.26E-02 -
MO-99 Not Detected @ e«==v-e--- 3.45E-01
NA-22 Not Detected @ --------- 3.92E-02
NA-24 Not Detected @ --------- 2.96E-01
NB-95 Not Detected @ --------- 2.25E-01
ND-147 Not Detected @ --------- 2.11E-01
NI-57 Not Detected @ --------- 6.28E-02
NP-238 Not Detected @ --=----=--- 1.22E-01
RU-103 Not Detected @ --------- 2.68E-02
RU-106 Not Detected @ =------=--- 2.59E-01
SB-122 Not Detected @ --------- 6.22E-02
SB-124 Not Detected @ --------- 2.77E-02
SB-125 Not Detected @ --------- 7.58E-02
SN-113 Not Detected @ --------- 3.44E-02
TA-18B2 Not Detected @ ----=---- 1.35E-01
TA-183 Not Detected ----=~-~-= 4.86E-01
TC-99m Not Detected @ --------- 8.27E+00
TL-201 Not Detected @ --------- 2.69E-01
XE-133 Not Detected @ --------- 2.58E-01
Y-88 Not Detected @ --------- 2.53E-02
ZN-65 Not Detected @ --------- 5.11E-02
ZR-85 Not Detected @ «=-------- 5.21E-02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
#* 4-22-98 5:15:55 PM
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* Analyzed by: z/z? 5 Reviewed by: ,é’z{fza‘/ﬁﬁ *
dhktwr kbt kbt w *k k¥ khkdkfhhrkkbrhrk kbt rid * (224 22 S X2 4 2 & &1
Customer G.HAGGERTY/BISWELL (6133/SMO)

Customer Sample : 040477-005
Lab Sample ID : 80074102
Sample Description : WATER SAMPLE IN MARINELLI
Sample Quantity : 500.000 mL
Sample Date/Time : 4-20-98 2:20:00 PM
Acquire Start Date/Time : 4-22-98 3:34:00 PM
Detector Name : LABOQO2
Elapsed Live/Real Time : 6000 / 6001 seconds
Comments:
2 2 R R R T2 AR S 2 S R R R R A R R A I S 2 R R R R R R R R R R S R L R L 2 R R R RS LR R RS LI R LTI ELR R & & & 3
Nuclide Activity 2-sigma MDA
Name (pCi/mL ) Error (pCi/mL )
U-238 Not Detected @ --------- 1.75E+00
TH-234 Not Detected @ --------- 3.99E-01
RA-226 Not Detected @ --------- 4.98E-01
PB-214 Not Detected @ --------- 5.34E-02
BI-214 Not Detected @ ~-------- 5.73E-02
PB-210 Not Detected @ --------- 1.45E+01
TH-232 Not Detected @ --------- 1.60E-01
RA-228 Not Detected @ --------- 1.34E-01
AC-228 Not Detected @ --------- 8.64E-02
TH-228 Not Detected @ --------- 4 .96E-01
RA-224 Not Detected @ --------- 1.25E-01
PB-212 Not Detected @ ----=----- 3.82E-02
BI-212 Not Detected @ --------- 3.17E-01
TL-208 Not Detected @ --------- 6.19E-02
U-235 Not Detected @ --------- 1.57E-01
TH-231 Nct Detected @ ----=----- 1.63E+00
PA-231 Not Detected @ --------- 2.53E+00
TH-227 Not Detected @ --------- 1.41E-01
RA-223 Not Detected @ --------- 1.15E-01
RN-219 Not Detected  --=------ 2.35E-01
PB-211 Not Detected @ --=------- 5.56E-01
TL-207 Not Detected @ --------- 9.70E+00
AM-241 Not Detected @ --------- 2.38E-01
PU-239 Not Detected @ --------- 2.82E+02
NP-237 Not Detected @ --------- 1.81E-01
PA-233 Not Detected @ -=------- 4.43E-02
TH-229 Not Detected @ =~==------ 1.43E-01



[Summary Report] - Sample ID: : 80074102

Nuclide Activity 2-sigma MDA
Name - (pCi/mL ) Error (pCi/mL )
AG-108m. Not Detected  ------- -- 2.34E-02
AG-110m Not Detected —ememn-e- 2.35E-02
AM-243 Not Detected  =---+=-=---- 6.32E-02
BA-133 Not Detected @ =-====--- 3.31E-02
BE-7 Not Detected @ ---=-=---- 1.91E-01
CD-109 Not Detected @ --------- 6.08E-01
CD-115 Not Detected @ ----==--- 7.44E-02
CE-139 Not Detected @ --=-==-=---- 2.02E-02
CE-141 Not Detected @ --=------- 2.46E-02
CE-144 Not Detected @ --------- 1.59E-01
CO-56 Not Detected @ --------- 3.11E-02
C0-57 Not Detected r-=-=-==--- 1.97E-02
CO-58 Not Detected @ ~--==-=---- . 2.21E-02
CO-60 Not Detected @ --------- 2.52E-02
CR-51 Not Detected @ --=-==---- 1.70E-01
CS-134 Not Detected @ --------- 2.71E-02
CS-137 Not Detected @ -----=---- 2.33E-02
EU-152 Not Detected @ --------- 5.91E-02
EU-154 Not Detected  --------- 1.06E-01
EU-155 Not Detected @ --------- 9.17E-02
FE-59 Not Detected --------- 4 .43E-02
GD-153 Not Detected @ --------- 6.07E-02
HG-203 Not Detected @ --------- 2.29E-02
I-131 Not Detected @ ~----=---- 2.56E-02
IR-192 Not Detected @ --=------ 2.05E-02
K-40 Not Detected @ --------- 3.65E-01
KR-85 Not Detected @ --------- 6.92E+00
MN-52 Not Detected @ --------- 2.06E-02
MN-54 Not Detected @ --c------ 2.29E-02
MO-99 Not Detected @ =-=ccc--- 2.85E-01
NA-22 Not Detected @ --------- 2.67E-02
NA-24 Not Detected @ --------- 2.45E-01
NB-95 Not Detected @ --------- 9.65E-02
ND-147 Not Detected @ --------- 1.59E-01
NI-57 Not Detected @ --------- 8.55E-02
NP-239 Not Detected @ -=<-cc--- 8.08E-02
RU-103 Not Detected =~ ==--=c-c--- : 2.20E-02
RU-106 Not Detected @ --------- 2.34E-01
SB-122 Not Detected @ --------- 4 .96E-02
SB-124 Not Detected @ --------- 2.37E-02
SB-125 Not Detected @ --------- 5.75E-02
SN-113 Not Detected @ --------- 2.85E-02
%A-lg% Not Detecteg --------- 7.62E-02
A-1 Not Detected @ -==------ 2.68E-01
TC-99m ; : = 5.41E+00 M7 o/r/ft’/f
TL-201 Not Detected @ --=------- 1.56E-01 ( 4
XE-133 Not Detected  =--------- 1.46E-01 b :J/’f
Y-88 Not Detected @ --------- 2.885E-02
ZN-65 Not Detected @ --------- 5.26E-02

ZR-85 Not Detected @ --------- 3.99E-02
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* Sandia National Laboratories
* Radiation Protection Sample Diagnostics Program [8B1 Laboratory *
* 4-22-98 6:59:52 PM :
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*
- Analyzed by: J%" 3/5F Reviewed by: %{j‘/?%ﬁ *
rhkdkhkkhkkkdbrkkdkkkd % ¥ k% FhdkFhkdkkthdrddkrrdddrrkdkkdr TWkkkkdrkktrhrkdtd

Customer : G.HAGGERTY/BISWELL (6133/SMO)
Customer Sample ID : 040477-006
Lab Sample ID : 80074103
Sample Description : WATER SAMPLE IN MARINELLI
Sample Quantity H 500.000 mL
Sample Date/Time 4-20-98 12:00:00 PM
Acquire Start Date/Time 4-22-98 5:17:59 PM
Detector Name : LABQO2
Elapsed Live/Real Time : -6000 / €001 seconds
Comments:
R R R R 222X 2222222 AR 2 22 Z X R 2 2 A 2 2R R R E X P F R R R E R R R R T TR R RS T L B 2 X L XL TS T
Nuclide Activity 2-sigma MDA
Name (pCi/mL ) Error (pCi/mL )
U-238 Not Detected @ --------- 1.71E+00
TH-234 Not Detected @ --------- 3.84E-01
RA-226 Not Detected  =ccccecec-- 4,70E-01
PB-214 Not Detected @ --=------ 4.92E-02
BI-214 Not Detected @ --------- 5.81E-02
PB-210 Not Detected @ --------- 1.55E+01
TH-232 Not Detected @ --------- 1.52E-01
RA-228 Not Detected @ --------- 1.40E-01
AC-228 Not Detected @ --cc----- 8.10E-02
TH-228 Not Detected @ --------- 4,87E-01
RA-224 Not Detected @ ---=------ 1.21E-01
PR-212 Not Detected @ ~--------- 3.91E-02
BI-212 Not Detected W --------- 3.30E-01
TL-208 Not Detected @ -=«------ 6.60E-02
U-235 Not Detected @ --=--=--=--- 1.56E-01
TH-231 Not Detected @ --------- 1.66E+00
PA-231 Not Detected @ --------- 2.64E+00
TH-227 Not Detected @ =--------- 1.45E-01
RA-223 Not Detected @ =--------- 1.10E-01
RN-219 Not Detected @ --------- 2.74E-01
PB-211 Not Detected @ --------- 6.01E-01
TL-207 Not Detected @ --------- 9.30E+00
AM-241 Not Detected @ --------- 2.49E-01
PU-239 Not Detected @ --------- 2.77E+02
NP-237 Not Detected @ --------- 1.86E-01
PA-233 Not Detected @ -----=---- 4_18E-02
TH-228 Not Detected @ -----=---- 1.45E-01



[Summary Report] - Sample ID: : 80074103

Nuclide Activity 2-sigma MDA
Name (pCi/mL ) Error (pCi/mL
AG-108m- Not Detected  --------- 2.41E-02
AG-110m Not Detected  --------- 2.06E-02
AM-243 Not Detected @ ----=----- 6.29E-02
BA-133 Not Detected @ --------- 2.94E-02
BE-7 Not Detected @ --------- 1.90E-01
CD-109 Not Detected  ----=----- 6.07E-01
CD-115 Not Detected @ --------- 7.67E-02
CE-139 Not Detected @ --------- 1.93E-02
CE-141 Not Detected @ =-----=---- 3.50E-02
CE-144 Not Detected  --------- 1.54E-01
CO-56 Not Detected --------- 2.94E-02
CO-57 Not Detected  --------- 1.89E-02
CO-58 Not Detected  --------- 2.25E-02
CO0-60 Not Detected  --------- 2.2BE-02
CR-51 Not Detected @ --------- 1.82E-01
CS8-134 Not Detected @ =-==-cc--- 2.76E-02
CS-137 Not Detected  --------- 1.98E-02
EU-152 Not Detected @ --------- 5.68E-02
EU-154 Not Detected @ --------- 1.11E-01
EU-155 Not Detected @ --------- S.00E-02
FE-59 Not Detected  --------- 4 _.84E-02
GD-153 Not Detected @ --------- 6.01E-02
HG-203 Not Detected @ --------- 2.13E-02
I-131 Not Detected @ -~-ccc---- 2.55E-02
IR-192 Not Detected @ ---=-=--- 1.96E-02
K-40 Not Detected @ --------- 3.12E-01
KR-85 Not Detected @ --------- 7.14E+00
MN-52 Not Detected  --------- 3.30E-02
MN-54 Not Detected @ --------- 2.00E-02
MO-99 Not Detected @ --------- 2.45E-01
NA-22 Not Detected @ <-------- 2.22E-02
NA-24 Not Detected @ --------- 3.04E-01
NB-95 Not Detected @ --------- 1.03E-01
ND-147 Not Detected @ --------- 1.65E-01
NI-57 Not Detected @ --------- 9.34E-02
NP-239 Not Detected @ --------- 7.99E-02
RU-103 Not Detected @ --------- 2.52E-02
RU-106 Not Detected @ --=cc=e--- 2.31E-01
SB-122 Not Detected @ --------- 5.20E-02
SB-124 Not Detected @ --------- 2.49E-02
SB-125 Not Detected @ --------- 5.95E-02
SN-113 Not Detected @ --------- 2.64E-02
TA-182 Not Detected @ --------- 7.23E-02
TA-183 Not Detected  ---=----- 2.91E-01
TC-99m Not Detected @ --------- 9.91E+00
TL-201 Not Detected @ --------- 1.54E-01
XE-133 Not Detected @ --------- 1.47E-01
Y-88 Not Detected @ --------- 2.77E-02
ZN-65 Not Detected @ --------- 4 ,83E-02
ZR-95 Not Detected @ --==e---- 3.49E-02
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* Radiation Protection Sample Diagnostics Program (881 Laboratory]: =«
* 4-17-98 2:33:14 BM *
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+ Analyzed by: @% /F/L Reviewed by: 7 - / /7 7 /ﬁ T: »
stk ETTETYEIRTREITLARESE (T TEITITTTLSILE S 2RSS SRR E LS AR AR A & & 2 & 2 B R R Ry
Customer : G.HEAGGERTY/D.BISWELL (114%/SMO)

Customer Sample ID : 040467-004

Lab Sample ID : 80070701

Sample Description : SOIL MARINZLLI SAMPLE
Sample Quantity : 727.000 gram .
Samnl= Date/Time : 4£-15-98 2:30:00 PM-
Acquire Start Dzte/Time : 4-17-968 11:33:35 AM
Detector Name : L2303
Elapsed Live/Real Time : 6000 / 6003 seconds
Comments:
ttrrrrEEFTLETETTERETTREIPEIRTTRTRETREETRERRPRSCRFRXSYREITYRSRRETRESYSIEFRSRETRETYSRERRRETRPYSRSYTETFTYYSYTYYRTTETT T
Nuclicde Activity 2-sicmz MDA
Name (pCi/gram ) Exrror (pCifgram )
U-238 7.28E-01 7.372-01 €.28E-01
TH-234 1.62E+00 4.322-01 4.03E-01
PA-228 Not Destected  --------- 5:T8E=01
$5-214 7.702-01 1.36E-01 4.762-02
BI-214 6.19E-01 3.73E-01 5.48E-02
B3-210 Not Detected @ --------- 4.56E+00
TH-232 7.77E-01 4.58E2-01 1.51E-03
RA-228 8.612-01 3.012-01 1.77E-01
AC-228 7.61E-01 2.452-01 9.722-02
THE-228 4.25E-01 3.31E-01 4,.63E-01
RA-224% 8.36E-01 2.24E-01 9.962-02
P3-212 -7.49E-01 1.265-01 4.102-02
3I-212 5.53E=01 5.68E-01 3.482-01
TL-208 7.17E-01 1.652-01 7,35E-02
U-235 Not Detected  --------- 2.02E-01
TR-231 Not Detected  --=------- 2.28E2+00
BA-231 Not Detected  =--------- 3.80E+00
TE-227 Not Detected  ------c--- 3.57E-01
RA-223 Not Detected  --------- 1.45E-01
RN-219 Not Detected  --------- 4.20E-01
PB-211 Not Detected = --------- 9.83E-01
TL-207 Not Detected - --------- 1.51E+0%
EM-241 Not Detected - --------. 1.58E-01
PU-239 Not Detected - --------- 3.45E2+02
NP-237 Not Detected  --------- 2.70=-01
P%-ZBB Not Detected  --------- 6.162-02
TH-229 Not Detected — --------- 1.6852-01



Nuclide
Name
2G-108m
AG-110m
AM-243
EA-133
E=-7
CD-108
CD-115
£-139
CE-141
Cz-144
CO-5¢
CO-37
CO-58
CO-€0
CR-51
CS-134
CS-137
EU-
EU-
=U-

Ul W )

GD-

-
mwinwuiin

[ RPN S B |

MN-52
MN-54
147-85
.22
N2-24
=-95
ND-147
NI-57
NP-239
FU-103
RU-108
§2-122
£2-124
§3-125
SN-113
TA-182
TA-163
TC-59m
TL-201
¥Z-133
Y-85

Activity 2-sicma MDA
(pCi/gzram ) Error (pCi/gram )

Not Detected  eecececc-a. 4 ,39E-02
Not Detected  --------- §.S5E-02
Not Detected  --------- §.25E-02
Not Detected  -==-cc---- 7.34E-02
Not Detected  ==---c---- 2.752-01
Not Detected  +--cca--- 1.26E-01
Not Detected  --------- 2.72E-02
Not Detected  ====----- 4:52E-02
Not Detected  ---<=----- 1.94E-01
Not Detected -==cc=-=-- 3,68E-02
Not Detected  -----c---- 2.32E-02
Not Detacted  ee--cce-c-- 3.83E-02
Not Detected  --------- 4,01E-02
Not Detected  ----c=o-- 2.58E-01
Not Detected  ==-c---c-- §.58E-02

2.52E-01 €.50z-02 2.68E-02
Not Detected  ==ccce-=-- €.872-02
Not Detectef  e-c-cse--- 2.07E-01
Not Detected  ---ccc--- 1.082-01
Not Detectel  «=-ec----- 7.E8E-02
Not Detected  -c-c-cc--- 7.632-02
Not Detected  ==--c---- 2,322-02
Not Detectefd  =--------- 2,45E-02
Noc Detected = e=cccce-. 2.87E-02

1.36E+01 2.27=+00 3.07z-01
Not Datected  =-cc=---=-- ©.15E+00
Not Detectef  ---=----- 4,50E-02
Not Detected  =-=ccc--- £ _01iE-02
No: Detected  -=-c----- 4.122-01
No: Detected  -=ecece-- €.03E-02
Not Datected = --------- 3,.28E2-01
Not Detectes  =-ecccece--. 2.17=2-01
Not Detected  --------- 2.242-01
Not Detected @ ----=---- 1.43E-01
Not Detected  ---------. ¢,ESE-02
Not Detected  -e----ce--- 2.85E-02
Nct Dstectesd  --------- " 3,35E-01
Not Dstectel  ==c-e---- 7.07E-02
Not Detected  =-c-cco--- 35.5€z-02
Not Detected @ --=c-cw-. 9.358-02
Not Detected W --------- 3.57=-02
Not Detected  -ec-cc----- 1.732-01
Not Detectefd W --------- 1.732-01
Not Detectes  -ec--c----. 4. 642+00
Not Detected - «-------- 1.332-01
Not Detected - ----c-.-.. 1«S52E=01
Not Detected  =--------- 3.22E-02
Not DetectesZ  -~-ec---- 1.182-01
Not Detected @ =~--cc-e-- €.€6582-C2

/
NOT DD AR 4577



samcocposn ANALYSIS REQUEST AND CHAIN OF CUSTODY Paga 1 of 1
Supsrsedes (197} res Batch No. SARMR No. Press F1 for instructions for each field. AR/COC- 600219
Dept. No./Mail Stop: 1148 piés WH%W%W‘M&ME# Contract No.: AJ-2480C
ProjecUTask Manager: Grace Haggerty : Wi ﬁ‘m:'wmm»w‘m i Y Casa No.: 7214.221400
Project Name: ER Site 94A1 » 4 Lab Contact: FernandoDominquez gm% f\;":&rii!:iol? T
Record Center Code: ER/1333/94A{/DAT | Lab Destination: RPSD Bullding 881 Soopler Barvicos, Dodt.
Logbook Ref. No.: ER-0153 SMO Contact/Phone: Doug Salmi/848-0963 P.O. Box 5800 MS 0154
Service Order No.: CF0509 Send Repo;lt:“!giMO: Grace Haggerty 5
‘Location | Techarea NA £ z | Reference LOV (available at SMO)
Building NA Room NA ‘%ﬁ 5 ﬂ%é% Container E%E Eg; LAB USE
Sample No. - ER Sample ID or @& & Date/Time 8= Preser- ‘g% 2| &F Leb
Frg_g’lon Sample Lw Detail Collecled Type | Volume vative o Parameter & Method Requested "',3"‘
040448~ 004—|-€Y85€-CR-306:908 . 56— 0-06—| 94A1 S 1M 00-mt—-Nene—1 G —Gamma-5peetroscopy—— M
1Sk ooy |eadal-6R-%odks- 0.5 ol Ml yisig 12645 | P |5ooml | aere [ep | oA Gamma, Sc . foih
- ) et
= iﬁi&‘
: |
RMMA BgYes (ONo Ref. No. Samp d Tracklnﬁ ﬁ!' ysiicUsegitniiil Speclal Instructions/QC Requirements  [fAling alf
Sample Disposal Return to Client []Disposal by lab fg::ggﬂ%‘?' Tﬁﬂi’ ) 71 . t El:z ET:: aﬁr::;a ves mho Recgli to s :‘L_
Turnaround Time [(JNormal (QRush Required Report Date [bQCiinitsdiiaedts sl “Please send copy of report to
Name Signature Init | Company/Organizalion/Phone | Grace Haggerty/284-2545
Sample AngelB. Vega MDM/6131/844-9081 *COC#600217 releases COC#'S bLobaap
Team Walt Foutz ) ] MDM/613§/284-2553 £ booa 2|
Members ] CAL . Sa L Mbm foral [ BBI-3I96 Please list as separate report. b
1. Relinquished by g Org &,( 3| Dale /L? 9% Time /o4o 4, Relinquished by ' Org. Date
1. Recelved by 72578 Dae &/ /5y Time focfo 4. Recelved by Org. Dale
2. Relinquished by Otg. Date Time 5. Relinquished by Org. Dale
2. Recelived by Org. Dale Time 5. Recelved by Org. Dale
3. Relinquished by . Org. Dale Time 6. Relinquished by Org. Dale
3. Recelved by . Org. Dale Time 8. Received by Org. Dale
Original  To Accompany Samples, i1stCopy To Accompany Samples, 2nd Copy SMO Suspense Copy ard copy Fleld Copy (Pink)

Laboratory Copy (White)

Return to SMO (Blue)

(Yellow)
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 4-17-%8 1:14:41 PM *

XTSRS RS2 22222 222222222322 R 2222222222222 22222222ttt s R

* n *
* Analyzed by: % Jﬁf Reviewed by: ’)/7 L//,v:? 2§ "
*******?*it***** *************************** +*, **************t*****
: G.HAGGERTY/D.BISWELL (1148/SMO)

Customer
Customer Sample ID : 040456-004
Lab Sample ID : 80070601

SOIL MARINELLI SAMPLE

Sample Description
707.000 gram

Sample Quantity

Sample Date/Time : 4-15-98 12:05:00 PM
Acquire Start Date/Time : 4-17-98 11:31:50 AM
Detector Name : LABO4

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:
I E XS L LA S22 22222 2 a2 R A RS ST R R R R R R R R A R R R R R P R R R R R R e A R R R R ]
Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ --------- 1.80E+00
TH-234 1.48E+00 4 _.21E-01 4 . 56E-01
RA-226 2.04E+00 5.71E-01 5.05E-01
PB-214 S.06E-01 1.45E-01 4.44E-02
BI-214 8.24E-01 1.49E-01 4.07E-02
PB-210 Not Detected @ --------- 9.54E+00
TH-232 8.06E-01 4.00E-01 1.72E-01
RA-228 7.59E-01 2.53E-01 1.31E-01
AC-228 8.1BE-01 1.86E-01 6.96E-02
TH-228 S.06E-01 2.52E-01 4_.30E-01
RA-224 7.73E-01 2.65E-01 8.19E-02
PB-212 8.29E-01 1.43E-01 3.61E-02
BI-212 1.01E+00 3.57E-01 2.67E-01
TL-208 7.68E-01 1.48E-01 6.09E-02
U-235 Not Detected @ --------- 2.06E-01
TH-231 Not Detected @ --------- 2.21E+00
PA-231 Not Detected @ --------- 3.64E+00
TH-227 Not Detected @ --------- 3.43E-01
RA-223 Not Detected @ --------- 1.72E-01
RN-219 Not Detected @ --------- 3.75E-01
PB-211 Not Detected @ --------- 8.57E-01
TL-207 Not Detected @ --------- 1.24E+01
AM-241 Not Detected @ --------- 2.27E-01
PU-239 Not Detected @ --------- 3.61E+02
NP-237 ‘Not Detected @ --------- 2.15E-01
PA-233 Not Detected @ --------- 5.65E-02
TH-229% Not Detected @ --------- 2.06E-01



[Summary Report]

Nuclide
Name

-------

Activity
(pCi/gram )

Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not

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

Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
5.49E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.36E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID: : 80070601

2-sigma
Error

-—_- e e e -

_________

- = - ---

.........

- --m----

---------

---------

- - =-- - -

MDA

(pCi/gram )

-—--- e = == ==

1.19E-01
2.68E-02
4 .65E-02
1.98E-01
2.93E-02
2.53E-02
2.94E-02
3.07E-02
2.37E-01
4.98E-02
2.03E-02
7.53E-02
1.76E-01
1.17E-01
6.33E-02
8.85E-02
2.92E-02
3.15E-02
2.70E-02
2.33E-01
7.93E+00
3.46E-02
3.20E-02
3.72E-01
3.60E-02
2.69E-01
2.30E-01
2.10E-01
1.14E-01
1.06E-01
2.81E-02
2.66E-Q1
6.21E-Q2
2.89%9E-02
7.54E-02
3.48BE-02
1.46E-01
2.53E~01
6.21E+00
1.B1lE-01
2.17E-01
2.44E-02
1.02E-01
5.37E-02

Nor~ DETECTED - 425






ANNEX 6-D
Level 3 Validation of Off-Site Laboratory Results






Site: 54.1: ?‘yﬂ‘ /

ARCOC: L0022 ] Daza Classification: é 'd a’ /0 m erxics
e e e e e e e e

Sample’ Y
Fracrion No. Analysis Qualifiers Comments

Ao ﬂ@fﬂ@—‘/

Sampie NoJ/Fraction Na. - This vaiue is located on the Chain of Custody in the ER Sample 14 freld.

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 daw sheet.

DV Qualifiers -The enuy will be taken from the list of valid qualifiers and associated comments. If other qualifiers
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list

Comments - This is only 10 be used if a comement associated with the qualifier is not appropriats. needs modification
because of an unusual circumstance. or additional clarification is warranted.

Test Methods - Anions_CE, EPA6010. EPA6020. EPA7470/1, EPASO1SB. EPAS081. EPAS260. EPAS260-M3.
EPA8270. HACH_ALK. HACH_ NO2, HACH_NO3, MEKC_HE.PCBRISC

Reviewed by: %fm /%M Date: ‘?:/?’/'9{




List of Data Qualifiers used in Data Validation and Associated Comment Responses
Qualifier Comment

A Laboratory accuracy and/or bias measurements for the associated Laboratory
Control Sample (LCS) do not meet acceptance criteria,

Al Laboratory accuracy and/or bias measurements for the associated Surrogate
Spike do not meet acceptance criteria. )

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike

© (MS) do not meet acceptance criteria.

B Analyte present in laboratory method blank

B1 Analyte present in trip blank.

B2 Analyte preseat in equi;imcnt blank.

B3 Analyte preseat in continuing calibration blank.

J The associated value is an estimated quandty. (Note: this qualifier may be used
in conjunction with other qualifiers (i.e., AJ)

) The method requirements for sample preservationftemperature were not met for
the sample analysis. The associated value is an estimated quantity.

12 ' The holding time was exceeded for the associated sample analysis. The
associated value is an estimated quantity.

P Laboratory precision measurements for the Laboratory Control
Sample and duplicate (LCS/LCSD) do not mest acceptance criteria.

Pl ) Laboratory precision measurements for the Matrix Spike Sample and ~

= associated duplicate (MS/MSD) do not meet acceptance criteria.,

P2 B Insufficient quality control data to determine laboratory precision.

Q Quantitation limit reported does not meet Data Quality Objective (DQO)
TEqUINSMEntS.

R The data are unusable for their intended purpose (Note: Analyte may or may not
be present.) .

U The analyte is a common laboratory contaminant. The associated result is less

than ten tmes the concentration in any blank.

Ul The analyte was also detected in a blank. The associated result is less than five
times the concentration in any blank.

ur The analyte was analyzed for but was not detected. The associated value is an
estimate and may be inaccurate or imprecise.

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina
Sanchez to revise lisL. Updated:March 10, 1998
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15036825103~

505 B84 7689:%10

ANALYTICAL RADIOCHEMISTRY DATA VALIDATION

CHECKLIST

e AR

Projecthame S 77 744-/

L she-name~ Cagefs Z2UY 221Y

Labarstory Name/Job NeJBatch No.

cor€ / 918

Chain of Custody No, & 2022/

Anaiysis Method LF4 Fop. o

Parameter List: _Gaﬁrf_/ﬁ/{ﬁ/ e

REVIEW ITEM

COMMENTS

A. HOLDING TIMES

1. Preparation and analysis holding timas
mal?

SE‘E cVv

_4

2. Bhort-half life paramoters analyred for and
checked?

B. CALIBRATION VERIFICATION

1. Datectors numbered and documented?

e Lectpla—ed|CoZone

2. Frequency: Dally _ v/  weekly ____, or
monthiy ? L

3. Acceptanice crileria: Met?

C. LABORATORY CONTROL SAMPLES

+1. Standard: Independent, certified refarence
material?

.
3

A
AQC Repoat
etbiad doﬁ.‘::ﬂ

’ch 2 REC oo no? -
Vo prase
o . - .

4

2. Frequency: Each batch?

Alae,
P

3. % Recovary £0-120% or

EC. L4 et
ool

D. METHOD BLANK

7 14

1. Frequency: Each bateh?

Ne Tnso!,

2. Matrbe: Matrix specific?

R

<| s B S

8. Preparation: Entire procedure?

i L

" 4. Blanka show contamination?

E. MATRIX SPiKe
1. Frequancy: Each batch?

2. Matrix Matrix specific?

3. Preparation: Entire procadure?

4. % Recovery: 75-125% or ?

F. ANALYTICAL YIELDS/OTHER

1. Tracer: Correct type, recovery met?

2. Ingrowth andor dacay: Correct factors
appiled?

3. Solkis density: Planchete loading
<5 mg/em??

G. DUPLICATE

S
1.Typo:Labo@e’l'g9

NRCOC sroey

|

2. Frequency: Each batch?

b D), The

3. Matrx: Matrlx specific?

ALAS- 93/ VPLITCO: 13239

L ( DER) a




oCni DI+AEFUX 1ei1ecopier 7021 12— 4-97 i 1:34PN

150368251038~

ANALYTICAL RADIOCHEMISTRY DATA VALIDATION

JUS 8Us 7oo3.F1

CHECKLIST (CONTINUED)
Project Namea SAme al sTick siae Site Namo
Laborstory Name/Job NaJ/Batch Ne. Chain of Custody Na.
Anatysis Mathod - ’ . +. jParameter List:
REVIEW ITEM ves | no \ COMMENTS

4. Preparation: Entire procedure? - v,
M. ANALYTE DETECTION :

1. Detection imit sample/baich epacitic?

2. Errors evaluated? v

3, False posilives/nagalives suspacted? - v

Reviewed by: %%M ?‘/‘7/‘7{

& f#d

LeEs %JQEIC rmeT

[Beto o ret
6”“
defa 4 £C

.M

writdl, aeedp 2l

rﬁm L.

e la. Ta

WZ o o8 ./U.,ZZ%ACS%

,_.__(QCWM .:0

sl L5 BREC wad

OBTAIN REVISED QC fapor

deZood above RE o

s ARCOC gromep
Atk

o AREPE
S Tk ( SEE
%/M Lt e

LCs D PEC . o neT

7 Zean
ot ARcoc

[V
2ot it Datn). The DER pms aes

It N Greva
=,
+ 'pk.am Aﬁb

M. AW& SRS

ot

M:E/ms L

rree G-
LA Datn. Ahe,
Aar G

ke # Crooe Bets &
Aol 1+ Lead.

-
pre S

7o g2

| AACOCM
fﬁ:_.

ALDISSWELITCOTIESY

e - et - — -

310721.005 £1.000 1 20457 12:17pm




Site: 7‘5’}'/

ARCOC: goo2224 Data Classification: ___;Zix_fg/g_hm_ﬂ‘ﬁi_cs__
r Sample” . DV
Fraction No. Analvsis Qualifiers Comments

£ 4 rcavored %MYZ,AM

Y

Sample NoJFraction No. - This value is located on the Chain of Custody in the ER Sample Id field.

Analysis - Use valid rest methods provided below or if the result applies te an individual analvte within a test method.
use the CAS number from the analytical data sheet.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list.

Comments - This is onlv to be used if a comment associated with the qualifier is not appropriate. needs modification
because of an unusual circumstance. or additional clarification is warranted.

Test Methads - Anions_CE, EPA6010. EPA6020. EPA?470/1, EPAS015B. EPAS08]. EPAS260, EP-\8760 M3,
EPA8270, HACH_ALK. HACH_NO2, HACH_NO3. MEKC_HE. PCBRISC

Reviewed by: /&w;j'?/m Date: ?_/?'/?Y




Qualifier

A

Al

BI1
B2

B3

n

12

Ul

oy

List of Data Qualifiers used in Data Validation and Associated Comment Respanses

-

Comment

Laboratory accuracy and/or bias measurements for the associated Laboratory
Control Sample (LCS) do not meet acceptance criteria.

Laboratory accuracy and/or bias measurements for the associated Surrogate
Spike do not meet acceptance criteria.

Laboratory accuracy and/or bias measurements for the associated Matrix Spike
(MS) do not meet acceptance critenia.

Analyte present in laboratory method blank
Analyte preseat in trip blank.

Analyte present in equipment blank.

Analyte preseat in continuing calibration blank.

The associated value is an estimated quantity. (Mote: this qualifier may be used
in conjunction with other qualifiers (i.e., AY)

The method requirements for sample preservation/temperature were not met for
the sample analysis. The associated value is an estimated quantity.

The holding time was exceeded for the associated sample analysis. The
associated value is an estimated quantity.

Laboratory precision measurements for the Laboratory Control
Sample and duplicate (LCS/LCSD) do not meet acceptance criteria.

Laboratory precision measurements for the Matrix Spike Sample and
associated duplicate (MS/MSD) do not meet acceptance criteria.

Insufficient quality control data to determine laboratory precision.

Quantitation limit reported does not meet Data Quality Objective (DQO)
requirements.

The data are unusable for their intended purpose (Note: Analyte may or may not
be present.)

The analyte is 2 common laboratory contaminant. The associated resuit is less
than ten times the concentration in any blank.

The analyte was also detected in a blank. The associated result is less than five
times the concentration jn any blank.

The analyte was analyzed for but was not detected. The associated value is an
estimate and may be inaccurate or imprecise.

* This is not a definitive list Other qualifiers are potentially available, see TOP 94-03. Notify Tina

Sanchez to revise lisL

Updated:March 10, 1998
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ANALYTICAL RADIOCHEMISTRY DATA VALIDATION

CHECKLIST

we 2/3k%

Project Name

S te 944-1

fohe-Namer Casedt Z2/Y. 221

Laboratory Name/ilob No/Batch Ne. COJEF/ 9311& Chain of Custody No. £27.3.2.

Anaiysis Method __EF/7  Ppg o

Parsmeter List:  G1oss A/pha [/ Bleton

A, HOLDING TIMES

1. Prepanation and analysie holding times
mel?

REVIEW [TEM {ves| NO | NA COMMENTS _

et

/

2. Bhort-half llfe paramoters analyzed for snd
checkead?

B. CALIBRATION VERIFICATION

1. Datectors numberad and documented?

5%’ cy

2. Frequency: Dally _v/_ weekly ____, of
monthly ____7

3. Acceplance critaria: Met?

C. LABOBATORY CONTROL SAMPLES

1. Standard: Independent, conilind reference

metenal?

2. Frequency: Each bateh?

3. % Recovery80-120% or

0. METHOD BLANK

1. Frequency: Each baich?.

NS SEE S

2. Matrbx: Matrix spacific?

5. Preparation: Entire procedure?

Jss

4. Bianks show contamination?

E. MATRIX sPixe

1. Frequency:.Each batch?

2. Matrhc Matelx specific?

A. Preparation: Entire procadura?

4. % Racovery: 75-125% or ____ 7

F. ANALYTICAL YIELDS/OTHER

1. Tracer: Cdirect typs, recovery met?

2. Ingrowth and/or decay: Comect faciore
appiied?

3. Solkis density: Plandaane !oading
<5 mglcm®? -

G. DUPLICATE

oy

| Ny duploeoe wrae suim en| ARLOC

1.Typé:Ubo(@

2. Frequency: Esch batch?

YUY

L deplie ol yrmasin pu o2 ARCOC
Ga e lp s dats ‘

3. Matrx: Matrix specific?

'/DR[ y Zrton M

ALNS-SIANPAITCO: 13359




ANALYTICAL RADIOCHEMISTRY DATA VALIDATION
CHECKLIST (CONTINUED)

Project Name

Site Namo
Laboratory Name/AJob NoJ/Batch No. Chain of Custody No.
Analyséis Method ] Paramster List '
REVIEW ITEM Y5 ] NO | NA COMMENTS
4, Preparation: Entire procedure?
H. ANALYTE DETECTION
1. Delaction Amit sample/atch specific? "]
2. Errors evaluated? |
3. False posilives/nagatives suspected? v
Reviewed by: ___én—-,f >2 Lo~ 2/s/5%
o) oD annblyy L AL acecys T prevedn
m %W- - m- M et WM’
T o vt D g dats
B S L A ¥ ‘

ALY SWWPAITOOTIESS

7o/

Q€ epet W{%’gﬂﬁ

SPY -/
L o

i
L,

Lo ad gt

o7 12:17pm




Site: V4 ‘5’/4‘:2

ARCOC: & Daa Classification: zla/r'ome'/ﬂl'c S
‘ Sample” . bv
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Sample No./Fraction No. - This value is located on the Chain of Custody in the ER Sample Id field.

Analysts - Use valid test methods provided below or if the result applies to an individual analyte within a rest method.
use the CAS number from the analvtical data sheet.

DV Qualifiers - The entry will be 1aken from the list of valid qualifiers and associated comments. If other qualifiers
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list.

Comments - This is only to be used if a comment associated with the qualifier is not appropriars. needs modification
because of an unusual circumstance. or additional clarification is warranted.

Test Methods - Anions_CE, EPAG010. EPA6020. EPA7470/1, EPASOI5B. EPAS081. EPAS260. EPAZ260-M3.
EPA8270. HACH_ALK. HACH_NO2, HACH_NO3. MEKC_HE. PCBR!SC
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List of Data Qualifiers used in Data Validation and Associated Comment Responses
Qualifier o Comment

A Laboratory accuracy and/or bias measurements for the associated Laboratory
Contro! Sample (LCS) do not meet acceplance criteria.

Al Laboratory accuracy and/or bias measurements for the associated Surrogate
Spike do not meet accep