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5.0 SOLID WASTE MANAGEMENT UNIT 65E, FAR FIELD DISPERSION AREA,
LURANCE CANYON EXPLOSIVE TEST SITE

5.1 Summary

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a risk-based no further action
(NFA} decision for Solid Waste Management Unit (SWMU) 65E, Far-Field Dispersion Area,
Operable Unit (OU) 1333. SWMU 65E is the farthest extent (far field) of the fragmentation area
associated with open-detonation tests at the Lurance Canyon Explosives Test Site (LCETS).
Review and analysis of all relevant data for SWMU 65E indicate that concentrations of
constituents of concern (COC) at this site are less than applicable risk assessment action levels.
Thus, SWMU 65E 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 use, 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).

5.2 Description and Operational History

Section 5.2 describes SWMU 65E and discusses its operational history.

5.2.1 Site Description

SWMU B5E is a subunit of SWMU 65, identified as the LCETS on the Resource Conservation
and Recovery Act (RCRA) Hazardous and Solid Waste Amendments (HSWA) permit. The site
is located on U.S. Air Force (USAF) land withdrawn from Bureau of Land Management (BLM)
and permitted to the U.S. Department of Energy (DOE) (SNL/NM July 1994a). This site is
situated on the canyon floor alluvium in the upper reaches of the Lurance Canyon drainage.
The Lurance Canyon drainage is surrounded by moderately steep sloping canyon walls, and the
immediate topographic relief around the site is over 500 feet (Figure 5.2.1-1). A25-to
50-ft-wide road is cut on the hillsides as a firebreak and encircles the site (Figure 5.2.1-2). The
canyon floor at the site is isolated by the canyon walls except for the western drainage into the
Arroyo del Coyote. Coyote Springs Road follows this drainage and is the main access into the
Lurance Canyon (Figure 5.2.1-1).

Due to the complex testing history of the site, the LCETS was subdivided into five subunits as
proposed in the “RCRA Facility Investigation [RFI] Work Plan for the OU 1333, Canyons Test
Area” (SNL/NM September 1995). Based upon the location of detonations and the types of
tests conducted at SWMU 685, the site has been divided into five subunits: SWMU 65A, Small
Debris Mound; SWMU 65B, Primary Detonation Area; SWMU 65C, Secondary Detonation Area;
SWMU 65D, Near-Field Dispersion Area; and SWMU 65E, Far-Field Dispersion Area.

Figure 5.2.1-2 shows all of these inactive subunits. The SWMU 65 subunits are each being
addressed in separate NFA proposals. Future submittals will address SWMUs 65A, 65B, 65C,
and 65D.
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SWMU 65 is presently an inactive site. It was used from the late-1960s to the early 1990s for
general explosives tests. lts location is coincident with SWMU 94, Lurance Canyon Burn Site
(LCBS), which is used for testing fire survivability of transportation equipment, storage
equipment, simulated weapons, and satellite components. SWMU 94 activities began in the
mid-1970s and continue to the present.

SWMU 65E lies on approximately 77 acres of land at a mean elevation of 6,365 feet above sea
level (SNL/NM April 1995). The site represents the farthest extent (far-field) of the
fragmentation area associated with the open-detonation tests at LCETS. The fragmentation
area boundary was confirmed by the surface gamma radiation survey performed by RUST
Geotech Inc. in December 1994 (RUST Geotech Inc. December 1994) and in subsequent
surveys performed in 1996 (SNL/NM September 1997a). No documented tests were conducted
at SWMU 65E, but the area is considered a dispersion area for general explosives testing
activities in ER Sites 65B and 65C. The Lurance Canyon arroyo, which flows through the
boundaries of SWMU 65E, may have received materials from surface runoff and air dispersion.

Historical published information regarding the hydrogeology of Lurance Canyon has been
summarized in the “RFI Work Plan for the OU 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 collected from the alluvial piezometers support the absence of alluvial groundwater.
Hydrologic data have been collected from the Burn Site Well, CYN-MW1D, 12AUPO1
(piezometer), and CYN-MW?2S (piezometer). The remainder of this section summarizes the
hydrologic conditions at each monitoring well location.

The Burn Site well was drilled in February 1986 to a total depth of 350 feet bgs and is shown on
Figure 5.2.1-1. A total of 74 feet of clay, silt, and shale units were encountered overlying the
bedrock identified as metamorphic shists 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 1996 in SWMU 12A located within
the SWMU 65E boundary (Figure 5.2.1-1). The NFA proposal for SWMU 12A has been
submitted to the New Mexico Environment Department (NMED) for an NFA decision (SNL/NM
May 1997). The piezometer was installed in conformance with an understanding between
SNL/NM and the 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 was identified as 12AUPO1. Moist soil was encountered in the
first 5 feet of alluvium. The remaining 53 feet to bedrock were dry. No groundwater was
encountered during drilling. The piezometer was instrumented in February 1997 and has been
collecting data since that time. In addition, manual checks have been conducted for the
presence of water as a verification procedure. No water has been recorded in the piezometer
subsequent to its installation.

The Burn Site Spring (Figure 5.2.1-1) is an ephemeral spring or, more accurately, a seep

located approximately 1,200 feet northeast of SWMU 65E. The seep discharges small
quantities of water from fractures and/or bedding plane permeability within the carbonate rocks
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(Goodrich [Unk.] 1993). The source of the water is hypothesized to be from the 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 LCETS (Figure 5.2.1-1). The groundwater
wells were installed in conformance with an understanding between SNL/NM and the NMED
(SNL/NM July 1997, SNL/NM September 1997b). This 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. The Manzanita Gneiss is
fractured. No water was encountered during drilling in the alluvium, and CYN-M2S has had no
recorded measurements of water 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 indicates
semiconfined to confined groundwater conditions similar to those encountered in the Burn Site
well (Figure 5.2.1-1).

In summary, the groundwater beneath the LCETS 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 65E, refer to the RFI work plan
for OU 1333 (SNL/NM September 1995).

5.2.2 Operational History

Historical aerial photographs indicate that construction of the LCETS had begun by October
1967; by 1971 the test site was in full operation, and several structures were visible (SNL/NM
August 1994). To protect the surrounding area from accidental fires caused by detonation of
explosives or burn testing, a fire break road was constructed around the site between 1967 and
mid-1971 (SNL/NM August 1994).

Interviews with past SNL/NM personnel have been used to reconstruct historical operations at
SWMU 65. SWMU 65 was established between 1967 (Larsen and Palmieri August 1994a) and
1969 (Palmieri December 1994b) as an explosives test area designed with a 10,000-foot
dispersion radius to provide an adequate buffer for open detonations of up to 10,000 pounds of
high explosives (HE) (Gaither et al. May 1993, Author [unk] Date [unk]a, Larsen and Palmieri
August 1994a, Larsen and Palmieri August 1994b). The majority of the open-detonation
explosives tests were conducted between 1967 and 1975 (Table 5.2.2-1). All open-detonation
explosives tests were concluded by the early 1980s (Larsen and Palmieri August 1994b). The
frequency of testing at SWMU 65 between 1968 and 1980 has been estimated at 20 tests per
year (Gaither et al. May 1993, Author [unk] Date [unk]a). Based upon information provided in
the interviews, open-detonation explosives tests were conducted within the primary (SWMU
65B) and secondary (SWMU 65C) detonation areas (refer to Figure 5.2.1-2).

In addition to open-detonation explosives tests, fuel-fire burn tests of test units containing

explosives were conducted at SWMU 65 from 1969 to 1979 in excavated pits (Littrell February
1969, Jercinovic et al. November 1994) (Table 5.2.2-1). Portable pans and engineered burn
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Table 5.2.2-1
Summary of Tests Conducted at SWMU 65, Lurance Canyon Explosive Test Site
Number of
Test Category Test Type Test Date Recorded Tests Test Materials Test Location Reference
General Explosives Open-Detonation Tests 1967 to 1980 260 Weapons containing HE | Primary and secondary 65-3
Tests (20 per year) and DU detonation area 65-10
65-54
65-59
Ammonium Nitrate/Fuel Rod Between 1967 and 1975 1 Shipping containers for Near the LOEP in 65-3
Shipping Container Test spent fuel rods, secondary detonation area | 65-37
ammonium nitrate 65-54
Penetration Tests Between 1980 and 1985 Unknown B-61 warhead containing | East of camera bunker, 65-3
HE and DU west of arroyo in primary 65-54
detonation area 65-63
Propagation Test Between 1965 and 1979 1 Weapons containing HE | Approximately 1,100 ft SE | 65-61
of Bunker 9830 near 65-67
SWMU 13
Burn Pit Tests Cloudmaker Tests January 1969 3 JP-4 fuel, PVC, TNT, Approximately 1,000 ft SE |65-32
(Fuel Fire) ammonium nitrate, of Bunker 9830 in
aluminum powder, steel | secondary detonation area
cylinder
Other Ammonium Nitrate Tests | January 1969 2 JP-4 fuel, ammonium SE of Bunker 9830 in 65-37
nitrate, steel cylinder secondary detonation area
Liquid Fuel Fire and Solid September 1970 7 JP-4 fuel, TP-H-3062 SE of Bunker 9830 in 65-38
Rocket Propellant Burn Tests on rocket propellant, Pioneer | secondary detonation area |65-39
Pioneer Capsules capsules
Plutonium Shipping Container | May to June 1972 5 JP-4 fuel, PVC, Lined fire pit facility in 65-41
Tests polyethylene bottles, Dy- | secondary detonation area
Kem steel-blue layout
dye, Celotex insulation,
steel containers
TC-708 Emergency Denial February 1973 1 Diesel fuel, PVC, Approximately 1,000 ft SE | 65-40

Device Test

chromel/alumel
thermocouples

of Bunker 9830 in
secondary detonation area

Refer to footnotes at end of table.
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Table 5.2.2-1 (Concluded)
Summary of Tests Conducted at SWMU 65, Lurance Canyon

Explosive Test Site

Number of
Test Category Test Type Test Date Recorded Tests Test Materials Test Location Reference
Miscellaneous Wood Crib Fire Tests September 1988 to 17 Wood, HE, detonators Graded area south of 65-48
Burn Tests September 1989 SWISH Unit in primary 65-73
(nonpetroleum-fuel-fire) detonation area
Liquid Oxygen Torch Tests January 1984 to 19 Propane, oxygen as liquid | Graded area within 30 ft of |65-48
April 1985 and gas, aluminum camera bunker in primary | 65-73
powder, nitrogen gas, detonation area
raphite, steel rods
Rocket Propellant Tests January 1984 to 10 Rocket propellant, empty | 4 locations in primary 65-48
August 1993 weapon casings, detonation area and Bomb | 65-72
aluminum Burner and CON-CON 65-73
trenches (Figure 5-3)
Cone Tests Overburden Penetration Tests | March 1982 to 22 C-4 HE, sodium-24 CON-CON Unit 65-48
May 1984 isotope (t,, = 15 hr), 65-49
uranium dioxide powder,
sand, agueous foam
TABS Tests Torch Burn Tests on Weapons | February 1975 to 12 PBX 9404 HE, DU, Location A was 45 ft SE of | 65-50
February 1977 beryllium, aluminum camera bunker in primary | 65-56
detonation area and in 65-57
Bomb Burner trench
Slow-Heat tests Detonation of HE with Heat February 1982 to 16 PBX 9501, PBX 9404, Graded area between 65-29
Tape August 1986 PBX 9407, HMX, TATB camera bunker and CON- | 65-30
HE; lead tape; CON Unit (Figure 5-3) 65-31
chromel/alumel 65-48
thermocouples; steel test
vessel; plywood and
vermiculite packaging

65-3 = Gaither et al. May 1993. 65-54 = Larsen E. and Palmieri D. August 1994b. LOBP  =Large Open Burn Pool.

65-10 = Author [Unk] Date [Unk]b. 65-56 = Jercinovic et al. November 1994. PBX = Plastic-bonded high explosive.
65-29 = Luna October 1985. 65-57 = Larsen August 1994. PVC = Polyvinyl chloride.

65-30 = LunaJune 1983. 65-59 = Larsen and Palmieri August 1994a. SNL/NM = Sandia National Laboratories/New Mexico.
65-31 = Moore and Luna February 1982. 65-61 = Palmieri November 1994a. SWISH = Small Wind-Shielded.

65-32 = Littrel February 1969. 65-63 = Palmieri December 1994b. = Half life.

65-37 = Karas June 1993. 65-67 = Palmieri December 1994a. TABS  =Torch Activated Burn System.
65-38 = Foy April 1971. 65-72 = Palmieri December 1994d. TATB = Triaminotrinitrobenzene.
65-39 = Clark December 1970. 65-73 = Hickox and Abitz December 1994. TNT = Trinitrotoluene.

65-40 = Walkington April 1973. c-4 = Composition-4.

65-41 = Stravasnik September 1972. CON-CON = Conical Containment.

65-48 = SNL/NM August 1986. DU = Depleted uranium.

65-49 = Church March 1982. HE = High explosive(s).

65-50 = Kurowski January 1979. HMX = Cyclotetramethylene tetranitramine.




structures completely replaced burn pit tests by 1979 (Jercinovic et al. November 1994). From
the mid-1970s, a variety of nonpetroleum-fuel-fire burn tests were conducted. These tests
included slow-heat detonations (1983 to 1986) (Luna June 1983, Luna October 1985, Moore
and Luna February 1982), Torch-Activated Burn System tests (1975 to 1977) (Kurowski January
1979, Jercinovic et al. November 1994, Larsen August 1994), rocket propellant burn tests (1984
to 1993) (Palmieri December 1994d, Hickox and Abitz December 1994), liquid oxygen torch
tests (1984 to 1985) (Hickox and Abitz December 1994), and wood crib fire tests (1988 to 1989)
(Hickox and Abitz December 1994). Small explosives tests were also conducted in the former
Conical Containment (CON-CON) Unit in 1982 (SNL/NM August 1986, Church March 1982).
Table 5.2.2-2 correlates the SWMU 65 subunits with the explosives/burn testing programs.
Annex 5-A contains a summary of all explosives testing at SWMU 65 and shows the locations of
these tests.

5.3 Land Use

Section 5.3 discusses the current and future proposed land use for SWMU 65E.

5.3.1 Current

SWMU 65E is located within the boundaries of KAFB (Figure 5.3.1-1) within the active industrial
LCBS (SWMU 94).

5.3.2 Future/Proposed

The projected land use for SWMU 65E is recreational (DOE et al. October 1995).

5.4 Investigatory Activities

SWMU 65E has been investigated in a series of three investigations. Section 5.4 describes
these activities.

5.4.1 Summary

SWMU 65E was initially 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). From 1995
through 1998, a radiological voluntary corrective measure (VCM) and confirmatory soil sampling
were conducted (Investigation #3).
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Table 5.2.2-2
Correlation Chart of SWMU 65 Subunits with Explosive/Burn Testing Programs

Subunit Number/Name

Testing Programs

Test Nature of Operational
Release

Rationale for
Characterization

SWMU 65A
Small Debris Mound (soil-
covered concrete bunker)

Propagation Test
(unconfirmed)

Open Detonations

Potential release of HE and
metals.

SWMU 65B
Primary Detonation Area

General Explosives Tests

Open Detonations

Potential release of HE,

Open-Detonation Tests metals, and DU.
Penetration Tests

Miscellaneous Burn Tests Open Burning/ Potential release of HE
Wood Crib Fire Tests Open Detonations from Wood Crib Fire Tests
Liquid Oxygen Torch Tests only.

Rocket Propellant Tests

Slow-Heat Tests

Open Detonations

Potential release of HE.

TABS Test Location A

Open Burning

Potential release of metals
and DU.

SWMU 65C
Secondary Detonation Area

General Explosives Tests
Ammonium Nitrate/Fuel Rod

Open Detonation/No
Release

None. No ammonium
nitrate residue. Shipping

Shipping Container Test container did not rupture.
Burn Pit Tests Open Burning/Open Potential release of JP-4,
Cloudmaker Tests Detonations diesel fuels, and metals.

Other Ammonium Nitrate
Tests

Liquid Fuel Fire and Solid
Rocket Propellant Tests on
Pioneer Capsules

Plutonium Shipping Container
Tests

Liquid Oxygen Torch Tests
Rocket Propellant Tests

TC-708 Emergency Denial
Device Tests
SWMU 65D Miscellaneous Burn Tests Open Burning/Open Potential release of HE
Near-Field Dispersion Area Wood Crib Fire Tests Detonations from Wood Crib Fire Tests

only.

Cone Tests

Detonations/No Release

None. Detonation was
contained by CON-CON
facility.

Slow-Heat Tests

Open Detonations

Potential release of HE.

Dispersion Area for General

Open Detonations

Potential release of HE,

Explosives Tests metals, and DU.
SWMU 65E Dispersion Area for General Open Detonations Potential release of HE,
Far-Field Dispersion Area Explosives Tests metals, and DU.

CON-CON = Conical Containment.

DU = Depleted uranium.
HE = High explosive.
SWMU

TABS

AL/5-98/WP/SNL:R4400-5.D00C

= Solid waste management unit.
= Torch-activated burn system.
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54.2 Investigation #1—Comprehensive Environmental Assessment and
Response Program

5.4.2.1 Nonsampling Data Collection

SWMU 65 was identified as the LCETS during investigations conducted under the CEARP
(DOE September 1987). The CEARP Phase | report documented that both free air and cased
explosive charges were detonated at the site, scattering lead and depleted uranium (DU) (DOE
September 1987).

54.22 Sampling Data Collection

No sampling activities were conducted at SWMU 65E as part of the CEARP.

54.2.3 Data Gaps

A lack of information prevented calculating of Hazard Ranking System and Modified Hazard
Ranking System migration mode scores. SWMU 65 was not investigated as part of the RCRA
Facility Assessment (EPA April 1987).

5.4.2.4 Results and Conclusions

The CERCLA finding under the CEARP was uncertain for Federal Facility Site Discovery and

Identification Findings, preliminary assessment, and preliminary site inspection.

5.4.3 Investigation #2—SNL/ER Preliminary Investigations

5.4.3.1 Nonsampling Data Collection

This section describes the nonsampling data collected at SWMU 65E.

5.4.3.1.1 Background Review

A background review was conducted to collect available and relevant information regarding
SWMU 65E. Background information sources included interviews with SNL/NM staff and
contractors familiar with the site’s operational history and 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 5.4.3-1 lists the information sources that were
used to assist in evaluating SWMU 65E.
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Table 5.4.3-1

Summary of Background Information Review for SWMU 65E

Information Source

Reference

Technical test reports and project
log books

Littrel February 1969

Clark December 1970

Foy April 1971

Stravasnik September 1972
Walkington April 1973

Kurowski January 1979

Church March 1982

Moore and Luna February 1982
Luna June 1983

SNL/NM August 1986

Engineering drawings

Hazard Zones of Explosive Detonation Sites, Drawing Number
82272, August 1962

High Explosive Testing Area Used by Sandia Corporation,
Drawing Number 88494, August 1966

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

Gaither [Date unk]

Luna October 1985

Havlena August 1991
Gaither October 1992
Oldewage May 1993

Karas June 1993

Oldewage December 1993a
Oldewage December 1993b
Oldewage February 1994
SNL/NM August 1994
Young September 1994
Freshour March 1998

Freshour May 1998
Employee interviews, 19 interviews | Martz September 1985
with 17 facility personnel (current Martz November 1985

and retired)

Gaither et al. May 1993

Young et al. February 1994
Brouillard June 1994

Larsen August 1994

Larsen and Palmieri August 1994a
Larsen and Palmieri August 1994b
Larsen and Palmieri August 1994c¢
Larsen and Palmieri October 1994
Palmieri and Larsen October 1994
Jercinovic et al. November 1994
Palmieri November 1994a

Palmieri November 1994b

Hickox and Abitz December 1994
Palmieri December 1994a
Palmieri December 1994b

Palmieri December 1994c¢

Palmieri December 1994e
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5.4.3.1.2 UXO/HE Survey

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

5.4.3.1.3 Radiological Survey(s)

SWMU 65 is classified as a radioactive material management area (RMMA) (SNL/NM
November 1994). On April 30 and May 4, 1993, SNL/NM Radiation Protection Office (RPO)
personnel conducted surveys of several sections of road in the Coyote Canyon area. The
survey consisted of driving on the roads and performing periodic contamination surveys of the
vehicle and taking samples of air from behind the vehicle as it was moving. No contamination
was detected on the vehicle using direct scan swipe, nor was airborne radioactivity 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
Phase | surface gamma radiation survey of SWMU 65 in conjunction with SWMUs 12, 13, and
94. All anomalies found during the survey were identified as either point or area sources. Any
anomalies occurring within the active, graded portion (SWMU 65D) of the LCBS were identified
with a “94E” designation. However, all anomalies are associated with the LCETS open
burning/detonation activities and were designated for a VCM (see Section 5.4.4.2.1). At the
time of initial radiological surveys, the SWMU 65 subunits had not been defined.

A gamma scan survey was performed at 6-foot centers (100-percent coverage) over the surface
of the graded portion of the site (SWMU 65D); the remainder of the survey area (SWMU 65E)
was surveyed at 10-foot centers (70-percent coverage). Sixty-seven point sources and thirteen
area sources of gamma activity 30 percent or greater than the natural background were
identified during this survey (SNL/NM September 1997a). The majority of anomalies located in
SWMU 65E were point sources (Figure 5.4.3-1) consisting of thin, black DU fragments that
ranged in size from approximately 3/4 by 2 inches to a single fragment 6 by 3 inches. The
fragments were found throughout the site, but primarily in the hill slopes comprising SWMU 65E.
Where fragments were not visible, the response of the radiological survey instruments
suggested that the anomalous soil point sources in SWMU 65D were the result of buried DU
fragments. These soil area sources were located exclusively in SWMU 65D. The potentially
buried DU fragments and soil area sources were further investigated and removed during the
subsequent VCM in March 1995 and May, June, and October 1996 (Section 5.4.4.2.1).

In December 1993 (Oldewage December 1993a, Oldewage December 1993b) and January
1994 (Oldewage February 1994), the SNL/NM RPO personnel conducted follow-up surveys of
the anomalies found by RUST Geotech Inc. The surveys consisted of direct beta/gamma
contamination measurements with a Geiger-Muller pancake probe (Oldewage December
1993a, Oldewage February 1994). Many of the anomalies were discovered to have significant
radioactivity. However, none of the swipe surveys indicated removable radioactivity above the
limits of the Radcon Manual, Table 2-2 (1,000 disintegrations per minute [dpm] per 100 square
centimeters [/cm?®] alpha, and 1,000 dpm/100 cm? beta/gamma) (Oldewage December 1993b,
Oldewage February 1994). No anomalies had dose rates above the limit for posting a radiation
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area (5 millirems [mrem] per hour [/hr] at 1 foot) (Oldewage December 1993b, Oldewage
February 1994). Therefore, immediate radiological anomaly removal was unnecessary to
protect the site workers. All radiological anomalies were scheduled for removal during the
subsequent VCM in March 1995 (Section 5.4.4.2.1).

5.4.3.1.4 Cultural-Resources Survey

A cultural-resources survey of SWMU 65 was conducted as part of the assessment of the Burn
Site. Seven cultural resources sites were identified within the boundary of SWMU 65E
(Hoagland and Dello-Russo February 1995). As a mitigation measure, all VCM and sampling
activities were conducted at least 100 feet away from all cultural-resources boundaries. A U.S.
Forest Service Archaeologist approved all VCM and sampling locations prior to activity initiation.
All radiological anomalies were removed from SWMU 65E without impacting cultural resources.

5.4.3.1.5 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. The site is disturbed, but is surrounded by
undisturbed riparian woodland and pifion-juniper woodland vegetation. Although searches for
small cacti (grama grass cacti and Wright's pincushion cacti) were not conducted during this
survey, the elevation of the site and the potential for cold air drainage in this upper reach of the
Lurance Canyon make the presence of these species unlikely (IT February 1995).

5.4.3.1.6 Geophysical Survey(s)

In 1994, surface and borehole geophysical investigations were conducted at two locations in the
OU 1333 area to determine the depth to bedrock. Test Location 1 was on the eastern edge of
SWMU 65E. Test Location 2 was farther downgradient in the Lurance Canyon near the Sol se
Mete Canyon. The seismic results from Test Location 1 suggested that alluvial thickness was
between 60 and 80 feet (Bay Geophysical Associates, Inc. October 1994). The thickness of the
alluvium in this area is known to range from between 58 feet in the boring for 12AUP01 and 74
feet at the Burn Site Well location.

5.4.3.2 Sampling Data Collection

In July 1995, SWMU 65E was investigated as part of a sitewide scoping sampling program.

The purpose of this effort was to obtain preliminary analytical data to support the ER Project site
ranking and prioritization. Samples were collected from the western, southern, and eastern
portions of the SWMU and identified as CY65E-GR-001, CY65E-GR-002, and CY65E-GR-003,
respectively (Figure 5.4.3-2). Both surface soil samples (SS) (at 0 to 6 inches) and near-SSs (at
6 to 12 inches) were collected. Duplicate SSs were collected from CY65E-GR-001 and
CY65E-GR-002. The Environmental Restoration Chemistry Laboratory (ERCL) analyzed the six
environmental samples and two sample duplicates for RCRA metals (plus beryllium) using
modified U.S. Environmental Protection Agency (EPA) Method 6010 (EPA November 1986) and
for HE using EPA Method 8330. In addition, the Radiation Protection Sample Diagnostics
(RPSD) Laboratory analyzed the samples for gamma-emitting radionuclides using gamma
spectroscopy.
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5.4.3.3 Data Gaps

Information gathered from process knowledge, from reviewing historical site files, and from
personal interviews aided in identifying the most likely COCs at SWMU 65E and in selecting the
types of analyses to be performed on soil samples. However, the preliminary scoping sampling
data are not adequate to support a risk screening assessment.

5.4.3.4 Results and Conclusions

Only barium and lead were detected in the soil samples. Barium concentrations were below the
background limit of 246 milligrams (mg) per kilogram (/kg). Lead concentrations were all
estimated and ranged between 14 J and 31 J mg/kg, with seven of the eight exceeding the
background limit of 18.9 mg/kg. Arsenic, cadmium, chromium, mercury, selenium, and silver
were not detected; however, the method detection limits (MDL) ranged from 0.2 (mercury) to
50 mg/kg (arsenic and selenium). Duplicate metals analytical results were comparable. No HE
compounds were detected in any of the soil samples or sample duplicates at MDLs ranging
from 150 to 750 micrograms (pg)/kg.

Uranium-235 and uranium-238 were not detected in any samples above the minimum
detectable activity (MDA). However, the MDA for all uranium-235 analyses exceeded the
background activity limit of 0.16 picocuries (pCi) per gram (/g). In five of the samples, the
uranium-238 MDA exceeded the background activity limit of 2.31 pCi/g. Thorium-232 was
detected in all samples at levels below the background activity limit of 1.03 pCi/g. Cesium-137
was detected above the background activity limit (0.515) in only one sample (CY65E-GR-003-
0.5-8) at an activity of 1.65 pCi/g.

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

5.4.4.1 Nonsampling Data Collection

No nonsampling data collection activities were associated with Investigation #3 of SWMU 65E.

54.4.2 Sampling Data Collection

This section discusses the radiological VCM, site-specific background sampling activities, and
confirmatory sampling activities at SWMU 65E.

5.4.4.2.1 Voluntary Corrective Measure

VCM activities were conducted during March 1995 and May, June, and October 1996.
Resurveying (scanning) was not performed at these sites. Point sources and small area

sources were removed in March 1995. Larger area sources were remediated in May, June, and
October 1996.
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Cleanup activities included radiation scanning to verify anomaly location, removing fragment
and/or soil until readings were less than 1.3 times site-specific background levels, and
postcleanup (verification) soil sampling for gamma spectroscopy analysis.

During the initial cleanup, 52 point sources and 4 small area sources were removed.
Excavation of two closely spaced sources (94E14 and 94E15) showed them to be linked to one
large area source. This area source and nine other large area sources were removed during
subsequent cleanup activities. Cleanup was initiated on one area source (94E63) but was
stopped because the lateral and vertical extent of elevated radiation exceeded the capabilities
of manual cleanup procedures. Remediation on this area source was completed in October

1996 using a backhoe. Figure 5.4.4-1 shows VCM verification sampling locations
(postcleanup).

Two new sources were detected in the graded portion of the site (SWMU 65D) during the initial
cleanup and were removed at that time. These gamma anomalies were at a depth beyond the
detection capabilities of the gamma scintillometers during the initial survey and had become
exposed over time by weathering events. Cleanup was completed on all sources and no
additional point or area sources were identified during this VCM. However, the majority of
SWMU 65E was surveyed at only 70-percent coverage, and additional anomalies may remain.
Radiological sources are not regulated under the RCRA HSWA permit.

After radiologically contaminated soils were removed, 21 postcleanup (verification) samples
were collected from areas that had exhibited the highest residual gamma radiation readings
detected during the Phase | radiological survey. Gamma spectroscopy analysis was performed
on these samples to characterize the residual radioactivity remaining in the soil. The
radiological COC was DU (uranium-238, uranium-235, and uranium-234). The postcleanup
(verification) samples collected at the site are summarized as follows:

Point Source Sample Number Area Source Sample Number
94E255S 94E33SS 94E34SS 94E7SS 94E8SS 94E9SS
94E35SS 94E36SS 94E48SS 94E10SS 94E49S8S 94E578S
94E58SS 94E63SS° 94EB3SS" 94E67SS 94E68SS 94EB9SS
94E63ASS 94EB3MSS 94EB3NSS
94E630SS 94E63PSS 94E63PSD’
94E70SS 94E73SS

*Anomaly location sampled on two separate dates.
*Sample duplicate.

All point and area sources of gamma activity that were 30 percent or greater than the natural
background were removed from the site with the exception of one area source associated with
the large open burn pool (Figure 5.4.4-2), a test structure associated with SWMU 94 LCBS.
This source was not removed because it is contained within the entire concrete structure and
will be addressed during decontamination and decommissioning activities. Further radiological
characterization is planned for the graded portion (SWMU 65D) at the LCETS. The “Final
Report, Survey and Removal of Radioactive Source Contamination at Environmental
Restoration Sites, Sandia National Laboratories/New Mexico” summarizes the gamma
spectroscopy sample verification data (SNL/NM September 1997a).
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The cleanup activities produced soil, metal fragment, and personal protective equipment (PPE)
wastes. All waste was containerized in either 30- or 55-gallon drums. A total of 202 waste
drums were generated during cleanup activities: 198 soil drums, 1 metal fragment drum, and

3 PPE drums. Waste consolidation was performed to minimize the number of drums produced
for each waste stream. SNL/NM Department 7577 (Waste Operations), which packaged and
secured waste drums for transfer to Envirocare of Utah, handled the disposal of regulated VCM

waste. Nonregulated waste was disposed of using standard SNL/NM-approved waste disposal
methods.

5.4.4.2.2 Site-Specific Background Sampling

SNL/NM conducted background soil and arroyo sediment sampling at the LCETS in June 1996
to establish site-specific background concentrations and activities for metals and radionuclides,
respectively. The background sampling activities were performed in accordance with the
rationale and procedures described in the OU 1333 RFI work plan (SNL/NM September 1995),
as reviewed by the NMED. In addition to the analyses specified in the OU 1333 RF| work plan,
SNL/NM also analyzed the samples for isotopic thorium, uranium, and strontium, and gross
alpha and gross beta activity. The purpose of the additional analyses was to assess the viability
of using gross alpha and gross beta analyses as a low-cost screening tool for future
environmental assessment activities by comparing results to more accurate isotopic analysis
results. Based upon the request for supplemental information (RSI) (Dinwiddie August 1997
and SNL/NM December 1997), additional background soil samples were collected in June 1998
and analyzed for gross alpha and gross beta. SNL/NM chain-of-custody and sample
documentation procedures were followed for all samples collected. Figure 5.4.4-3 shows the
background soil and arroyo sediment sample locations associated with SWMU 65E.

In June 1996, surface (at 0 to 0.5 foot bgs) and near-surface (at 0.5 to 1.0 foot bgs) background
soil and arroyo sediment samples were collected outside the boundary of SWMU 65E. Five
background soil sample locations and six background arroyo sediment sample locations were
specified in the OU 1333 work plan. In June 1998, additional soil samples (from O to 0.5 foot
bgs) were collected at 15 locations outside the boundary of SWMU 65E for gross alpha/beta
analyses. These 15 background soil sample locations were approved by the NMED. Quality
assurance (QA)/quality control (QC) samples that were collected include one duplicate soil
sample and one duplicate arroyo sediment sample.

The background soil and arroyo sediment samples collected in June 1996 were analyzed off
site for RCRA metals plus beryllium, isotopic thorium, uranium, and strontium, and gross alpha
and gross beta. The samples collected in June 1996 were also analyzed on site for
radionuclides using gamma spectroscopy. Lockheed Analytical Services of Las Vegas,
Nevada, analyzed the samples for RCRA metals plus beryllium using EPA Method 6010/7000
(EPA November 1986); for isotopic thorium, uranium, and strontium using alpha spectroscopy
and proportional gas counter; and for gross alpha and gross beta using EPA Method 900.0
(EPA November 1986). SNL/NM Department 7713, RPSD Laboratory, analyzed the samples
on site for radionuclides using gamma spectroscopy. The background soil samples collected in
June 1998 were analyzed off site for gross alpha and gross beta. Core Laboratories, Inc., of
Casper Wyoming, analyzed these samples for gross alpha and gross beta using EPA

Method 900.0 (EPA November 1986).
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Analytical results for the metal analyses performed on the background soil and arroyo sediment
samples that were collected in June 1996 were included in the formulation of Canyons Area
background metal concentrations developed in response to the NMED “Request for
Supplemental Information (RSI) for Background Concentrations of Constituents of Concern to
the Sandia National Laboratories/New Mexico Environmental Restoration Project and the
Kirtland Air Force Base Installation Restoration Program Report” (Zamorski December 1997).
Analytical results for the gross alpha and gross beta analyses performed on the background soil
samples that were collected in June 1998 were included in formulating preliminary Canyons
Area background gross alpha and gross beta activities developed by the SNL/NM
Environmental Restoration Program (Tharp July 1998). Annex 5-B and Annex 5-C respectively
present a summary of the metal, radionuclide, isotopic thorium, uranium, and strontium, and
gross alpha and gross beta results for the site-specific background soil and arroyo sediment
samples collected near SWMU 65E.

5.4.4.2.3 Confirmatory Sampling

SNL/NM conducted confirmatory soil and arroyo sediment sampling at SWMU 65E in June 1996
and March 1998 to determine whether potential COCs were present at levels exceeding
background limits at the site and/or 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 OU 1333 RFI work plan (SNL/NM September 1995), as reviewed by the

NMED. SNL/NM chain-of-custody and sample documentation procedures were followed for all
samples collected. Figure 5.4.4-4 shows the confirmatory sample locations associated with
SWMU 65E.

Soil Sampling

In June 1996, surface (0 to 0.5 foot bgs) and near-surface (0.5 to 1.0 foot bgs) soil samples
were collected at SWMU 65E from ten randomly selected locations within a grid pattern and
from six judgmental locations selected from the former six highest gamma activity radiological
point or area source anomalies for remediation confirmation. These six judgmental sample
locations were identified as radiological anomalies 94E19, 94E20, 94E24, 94E53, 94E75, and
94E76 (see Section 5.4.3.1, Section 5.4.4.2.1, and Figure 5.4.4-1). Five sediment samples
were collected from the Lurance Canyon arroyo. In addition, soil samples were collected from
two locations within the debris mound at SWMU 65E (Mound 1) and from two locations
underlying the mound. The ten random sample locations were selected from a grid pattern
comprised of 100 185- by 185-foot cells that encompass all of SWMU 65E. The six judgmental
sample locations were based upon the locations of the six highest radiological source area
anomalies that were remediated during the radiological VCM conducted at the Burn Site (see
Section 5.4.4.2.1). The debris mound was trenched in four locations in order to investigate its
contents and the contents of the underlying soils. QA/QC samples collected included three
duplicate samples, three split samples for off-site verification, and three equipment blanks.

The soil samples collected in June 1996 were analyzed on site for RCRA metals plus

beryllium, and for gamma-emitting radionuclides. These soil samples were also to have been
analyzed on site for HE compounds. However, the on-site HE analyses were never performed,
and in March 1998 SWMU 65E was resampled to enable such analyses to be performed.
SNL/NM Department 6684, ERCL, analyzed the samples for RCRA metals plus beryllium using
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EPA Method 6010/7000 (EPA November 1986) and for HE using a micellar electrokinetic
chromatograph (MEKC). SNL/NM Department 7713, RPSD Laboratory, analyzed the samples
on site for radionuclides using gamma spectroscopy. In addition, the three duplicate samples
that had been collected in June 1996 were split for analysis at an off-site laboratory, including
the three QA/QC equipment rinsate samples. Lockheed Analytical Services of Las Vegas,
Nevada, analyzed the samples for RCRA metals plus beryllium using EPA Method 6010/7000
(EPA November 1986) and for HE using EPA Method 8330 (EPA November 1986).

Arroyo Sediment Sampling

In June 1996, surface (0 to 0.5 foot bgs) and near-surface (0.5 to 1.0 foot bgs) arroyo sediment
samples were collected from five judgmental locations at SWMU 65E within the Lurance
Canyon main arroyo channel and associated tributaries. The sample locations were spaced
approximately 500 feet apart in the active arroyo channel beginning at the confluence of

the southern tributary and ending just downstream from the SWMU 65E boundary (see

Figure 5.4.4-4). QA/QC samples collected included one duplicate sample and one equipment
blank.

The arroyo sediment samples collected in June 1996 were analyzed on site for RCRA metals
plus beryllium, for gamma-emitting radionuclides, and for gross alpha and gross beta activity.
They were also to have been analyzed on site for HE compounds, but these analyses were
never performed, and in March 1998 the arroyo was resampled to enable on-site analysis for
HE compounds. SNL/NM Department 6684, ERCL, analyzed the samples on site for RCRA
metals plus beryllium using EPA Method 6010/7000 (EPA November 1986) and for HE using
MEKC. SNL/NM Department 7713, RPSD Laboratory, analyzed the samples on site for
radionuclides using gamma spectroscopy, and for gross alpha and gross beta using

EPA Method 900.0 (EPA November 1986). In addition, the single duplicate sample that was
collected in June 1996 was analyzed at an off-site laboratory, including the QA/QC equipment
rinsate sample. Lockheed Analytical Services of Las Vegas, Nevada, analyzed the samples for
RCRA metals plus beryllium using EPA Method 6010/7000 (EPA November 1986) and for HE
using EPA Method 8330 (EPA November 1986).

5.4.4.3 Data Gaps

Analytical data from confirmatory sampling are sufficient to characterize the nature and extent of
releases of COCs at the site. There are no further data gaps regarding characterization of
SWMU 65E.

5.4.4.4 Results and Conclusions

5.4.4.4.1 Soil Sampling

In June 1996 and March 1998 representative surface and near-surface soil samples were
collected from 16 locations in SWMU 65E. During the June 1996 sampling activities, soil
samples were also collected from four locations associated with Mound 1. Tables 5.4.4-1,
5.4.4-2, 5.4.4-3, 5.4.4-4, and 5.4.4-5 summarize the metals, HE, and radionuclide analytical
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Table 5.4.4-1
Summary of SWMU 65E Random Grid and Judgmental Soil Sampling Metals Analytical Results, May—June 1996

Metals (EPA 6010/7000)" (mg/kg)’

Sample Attributes
Record ER Sample ID Sample
Number® (Figure 5.4.4-4) Depth (ft) Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Selenium Silver
Random Grid Samples
05238 | CYB5E-GR-004-0-SS 0-05 ND (26) 110 ND (0.11) ND (2.1) 8.4J(19) | ND(@34) | ND(0.06) ND (50) ND (1.7)
05238 | CYB5E-GR-004-05-S | 0.5-1.0 ND (26) 140 ND (0.11) ND (2.1) 9.8J(19) | ND (3.4) ND (0.06) ND (50) ND (1.7)
05238 | CY65E-GR-005-0-SS 0-0.5 ND (26) 87 ND (0.11) ND (2.1) ND (5) ND (3.4) | ND (0.08) ND (50) ND (1.7)
05238 CY65E-GR-005-0.5-S 0.5-1.0 ND (286) 100 ND (0.11) ND (2.1) 9.3J(19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05238 | CYB5E-GR-006-0-SS 0-0.5 ND (28) 71 ND (0.11) ND (2.1) 8.4J(19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05238 | CY65E-GR-006-0-SD 0-0.5 ND (26) 67 ND (0.11) ND (2.1) 17J(19) | ND(3.4) | ND (0.06) ND (50) ND (1.7)
05237 | CY65E-GR-006-0-SD 0-0.5 74 120 0.82J (0.8 | ND(059) 21 20B [ ND(0.095) | ND(0.79) | ND (0.20)
(off-site laboratory)
05238 CYB5E-GR-006-0.5-S 0.5-1.0 ND (26) 78 ND (0.11) ND (2.1) 8.8J (19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05238 | CY65E-GR-007-0-SS 0-0.5 ND (26) 130 ND (0.11) ND (2.1) 12J(19) | ND(3.4) ND (0.06) ND (50) ND (1.7)
05238 | CY65E-GR-007-0.5-S | 0.5-1.0 ND (26) 89 ND (0.11) ND (2.1) 59J(19) | ND(3.4) ND (0.06) ND (50) ND (1.7)
05238 | CY65E-GR-008-0-SS 0-0.5 ND (26) 73 ND (0.11) ND (2.1) 7.9J(19) | ND(3.4) ND (0.06) ND (50) ND (1.7)
05238 CYG65E-GR-008-0.5-S 0.5-1.0 ND (26) 77 ND (0.11) ND (2.1) 9.14J (19) ND (3.4) ND (0.06) 80 J (191) ND (1.7)
05238 | CY65E-GR-009-0-SS 0-0.5 ND (26) 73 ND (0.11) ND (2.1) 9.4J(19) | ND (3.4) ND (0.06) ND (50) ND (1.7)
05238 | CY65E-GR-009-0.5-S | 0.5-1.0 ND (26) 82 ND (0.11) ND (2.1) 5J(19) ND (3.4) | ND (0.06) ND (50) ND (1.7)
05238 | CY65E-GR-010-0-SS 0-0.5 ND (26) 81 ND (0.11) ND (2.1) 7.8J (19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05238 | CY65E-GR-010-0.5-S | 0.5-1.0 ND (26) 86 ND (0.11) ND (2.1) 55J(19) | ND(3.4) | ND (0.08) ND (50) ND (1.7)
05238 | CY65E-GR-011-0-SS 0-0.5 ND (26) 90 ND (0.11) ND (2.1) 8.8J(19) | ND(3.4) ND (0.06) ND (50) ND (1.7)
05238 | CY65E-GR-011-0.5-S | 0.5-1.0 ND (26) 78 ND (0.11) ND (2.1) 57J(19) | ND(34) | ND (0.06) 63J(191) | ND (1.7)
05238 | CY65E-GR-012-0-SS 0-0.5 ND (26) 80 ND (0.11) ND (2.1) 5.2J(19) | ND(34) | ND (0.06) 55 J (191) | ND (1.7)
05238 | CYB5E-GR-012-0-SD 0-0.5 ND (26) 80 ND (0.11) ND (2.1) ND (5) ND (3.4) | ND (0.06) ND (50) ND (1.7)
05237 CY65E-GR-012-0-SD 0-0.5 b2 150 0.69 J (0.98) ND (0.59) 17 1B ND (0.10) ND (0.79) ND (0.20)
(off-site laboratory)
05238 | CYG65E-GR-012-0.5-S | 0.5-1.0 ND (26) 87 ND (0.11) ND (2.1) 6.3J(19) | ND (3.4) ND (0.06) ND (50) ND (1.7)
05238 | CY65E-GR-013-0-SS 0-0.5 ND (26) 110 ND (0.11) ND (2.1) ND (5) ND (3.4) | ND (0.06) ND (50) ND (1.7)
05238 | CY65E-GR-013-05-S | 0.5-1.0 ND (26) 120 ND (0.11) ND (2.1) 85J(19) | ND (3.4) ND (0.06) ND (50) ND (1.7)
Judgmental Samples
05356 | CY65E-GR-014-0-SS 0-0.5 ND (26) 52 ND (0.11) ND (2.1) ND (5) ND (3.4) ND (0.06) ND (50) ND (1.7)
05356 | CY65E-GR-015-0-SS 0-0.5 ND (26) 84 ND (0.11) ND (2.1) 9.4J(19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05356 | CYG65E-GR-015-0.5-S | 0.5-1.0 ND (26) 95 ND (0.11) ND (2.1) 9.3J(19) | ND(3.4) ND (0.06) ND (50) ND (1.7)
05356 | CY65E-GR-016-0-SS 0-0.5 ND (26) 80 ND (0.11) ND (2.1) 19 | ND (3.4) ND (0.06) ND (50) ND (1.7)
05356 | CYB5E-GR-016-0-SD 0-0.5 ND (26) 89 ND (0.11) ND (2.1) 18J(19) | ND (3.4) ND (0.06) ND (50) ND (1.7)
05358 CYB5E-GR-016-0-SD 0-0.5 7.9 150 1.1 | 0.454(0.97) 25 15 ND (0.10) ND (0.58) ND (0.19)
(off-site laboratory)

Refer to footnotes at end of table.
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Table 5.4.4-1 (Concluded)
Summary of SWMU 65E Random Grid Judgmental Soil Sampling Metals Analytical Results, May—June 1996

Sample Attributes Metals (EPA 6010/7000)° (mg/kg)”
Record ER Sample ID Sample
Number® (Figure 5.4.4-4) Depth (ft) Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Selenium Silver
05356 | CY65E-GR-016-0.5-S 0.5-1.0 ND (26) 85 ND (0.11) ND (2.1) 10J (19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05356 | CYB5E-GR-017-0-SS 0-0.5 ND (26) 64 ND (0.11) ND (2.1) 10J (19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05356 | CY65E-GR-017-0.5-S 0.5-1.0 ND (26) 74 ND (0.11) ND (2.1) 8.6 J (19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05356 | CY65E-GR-018-0-SS 0-0.5 ND (26) 81 ND (0.11) ND (2.1) 11J (19) ND (3.4) ND (0.06) ND _(50) ND (1.7)
05356 | CY65E-GR-018-0.5-8 0.5-1.0 ND (26) 81 ND (0.11) ND (2.1) 13J (19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05356 | CY65E-GR-019-0-SS 0-0.5 ND (26) 93 ND (0.11) ND (2.1) 7.8J (19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05356 | CY65E-GR-019-0.5-S 0.5-1.0 ND (26) 93 ND (0.11) ND (2.1) 5.2 J (19) ND (3.4) ND (0.06) ND (50) ND (1.7)
Background Soil Concentrations—Canyon
Area 9.8 246 0.75 0.64 18.8 18.9 0.055 3.0 <0.5
Quality Assurance/Quality Control Samples (all in mg/L)
05358 CYB5E-GR-001-EB NA ND (0.0030) ND ND ND (0.0010) ND ND ND ND (0.0030) [ 0.0011J
(off-site laboratory) (0.0050) (0.0010) (0.0020) (0.0020) (0.00020) (0.010)
05237 CYB5E-GR-002-EB NA 0.0034 J ND ND ND (0.0030) ND ND ND ND (0.0040) 0.0020 J
(off-site laboratory) (0.010) (0.0010) (0.0010) (0.0040) (0.0020) (0.00020) (0.010)
05237 CY65E-GR-003-EB NA ND (0.0030) ND ND ND (0.0030) ND ND ND ND (0.0040) ND
(off-site laboratory) (0.0010) (0.0010) (0.0040) (0.0020) (0.00020) (0.0010)
+EPA November 1986.
Analysis request/chain-of-custody record.
:Va[ues in bold exceed background soil concentrations.
From Zamorski December 1997.
B = Analyte detected in associated blank.
cY = Canyon.
EB = Equipment blank.
EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).
GR = Grab sample.
ID = |dentification.
J() = The reported value is greater than or equal to the method detection limit (MDL) but is less than the practical quantitation limit for on-site laboratory analyses or the contract

required detection limit for off-site laboratory analyses, shown in parenthesis.

mg/kg = Milligrams per kilogram.

mg/L = Milligrams per liter.

NA = Not applicable.

ND = Not detected above the MDL, shown in parenthesis.
S = Subsurface soil sample.

sD = Surface soil sample duplicate.

S8 = Surface soil sample.

SWMU = Solid waste management unit.
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Table 5.4.4-2
Summary of SWMU 65E Debris Mound Soil Sampling Metals Analytical Results, May—June 1996
(On-Site Laboratory)

Sample Atiributes Metals (EPA 6010/7000)" (mg/kg)

Record ER Sample ID Sample Depth

Number (Figure 5.4.4-4) (ft) Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Selenium Silver
05246 CYB5EM1-001-0-SS 0-0.5 ND (26) 130 ND (0.11) ND (2.1) ND (5) ND (3.4) ND (0.06) ND (50) ND (1.7)
05246 | CYB5EM1-002-0-SS 0-0.5 ND (26) 150 ND (0.11) ND(2.1) | 55J(19) | ND(3.4) ND (0.06) ND (50) ND (1.7)
05246 CY65EM1-003-1.5-5 1.5-2.0 ND (286) 110 ND (0.11) ND (2.1) 8.4J(19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05246 | CYB5EM1-004-1.5-S 1.5-2.0 ND (26) 84 ND (0.11) ND (2.1) ND (5) ND (3.4) | ND (0.06) ND (50) ND (1.7)
Background Soil Concentrations—Canyon Area’ 9.8 246 0.75 0.64 18.8 18.9 0.055 3.0 <0.5
-EPA November 1986.

cAna[ysis request/chain-of-custody record.
From Zamorski December 1997,

CY  =Canyon.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

1D = Identification.

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

M1 = Mound 1.

mg/kg = Milligrams per kilogram.

ND
S
SS

SWMU = Solid waste management unit.

= Not detected above the MDL, shown in parenthesis.
= Subsurface soil sample.
= Surface soil sample.




Table 5.4.4-3

Summary of HE Analysis Detection Limits
Used for SWMU 65E Confirmatory Soil Sampling, June 1996 and March 1998

HE Detection Limits
Oft-Site Analyses by
On-Site Analyses by EPA Method 8330°

Compounds MEKC (mg/kg) (ng/g)
1,3,5-trinitrobenzene 0.1-0.13 0.070
1,3-dinitrobenzene 0.071-0.09 0.10
2,4,6-trinitrotoluene 0.27-0.35 0.11
2,4-dinitrotoluene 0.23-0.3 0.16
2,6-dinitrotoluene 0.27-0.35 0.19
2-amino-4,6-dinitrotoluene 0.12-0.15 0.13
2-nitrotoluene 0.14-0.18 0.070
3-nitrotoluene 0.14-0.18 0.16
4-amino-2,6-dinitrotoluene 0.1-0.13 0.055
4-nitrotoluene 0.12-0.15 0.17
HMX 0.12-0.15 0.42
Nitrobenzene 0.16-0.21 0.15
Pentaerythritol tetranitrate 0.32-0.41 NA
RDX 0.17-0.22 0.19
Tetryl NA 0.34

*EPA November 1986.

EPA = U.S. Environmental Protection Agency.

HE = High explosives.

HMX = 1,3,5,7-tetranitro-1,3,5,7-tetrazacyclooctance.
MEKC = Micellar electrokinetic chromatography.
mg/kg = Milligrams per kilogram.

NA = Not applicable.

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

Tetryl = 2,4,6-trinitrophenylmethylnitramine.

Hg/g = Micrograms per gram.
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Table 5.4.4-4

Summary of SWMU 65E Random Grid and Judgmental Soil Sampling

Gamma Spectroscopy Analytical Results, May—June 1996
(On-Site Laboratory)

Sample Attributes Gamma Spectroscopy Activity (pCi/g)”
Sample Uranium-238 Thorium-232 Uranium-235 Cesium-137
F’:eccrrda ER Sample ID Depth . .
Number (Figure 5.4.4-4) (ft) Result Error’ Result Error® Result Error Result Error
Random Grid Samples
05240 CYB5E-GR-005-0-5S 0-0.5 | ND (1.22E+00) o 7.90E-01 1.29E+00 ND (1.71E-01) - 6.88E-02 2.68E-02
05236 CYB5E-GR-006-0-SS 0-0.5 | ND (1.00E+00) = 8.68E-01 4.82E-01 ND (1.23E-01) -- 4.33E-01 7.38E-02
05240 CYB5E-GR-009-0-SS 0-0.5 1.02E+00 1.33E+00 9.93E-01 4.73E-01 ND (2.13E-01) -- 7.13E-01 1.22E-01
05240 CYB5E-GR-010-0-SS 0-0.5 1.43E+00 1.08E+00 7.28E-01 3.62E-01 ND (1.94E-01) - 4.55E-01 8.03E-02
05240 CYB5E-GR-012-0-S8 0-0.5 5.88E-01 7.22E-01 8.63E-01 4.18E-01 ND (1.96E-01) - 6.23E-02 3.22E-02
05236 CY65E-GR-012-0-SD 0-0.5 | ND (9.63E-01) -- 8.45E-01 4.20E-01 ND (1.23E-01) - 3.60E-02 2.10E-02
05240 CY65E-GR-013-0-SS 0-0.5 | ND (1.62E+00) - 8.98E-01 8.18E-01 ND (2.15E-01) - 4.18E-01 2.60E-01
Judgmental Samples
05354 CY65E-GR-014-0-SS 0-0.5 | ND (2.78E+00) -- 5.15E-01 2.40E-01 ND (1.95E-01) -- 1.65E-01 3.57E-02
05355 CY65E-GR-015-0-S8 0-0.5 | ND (3.61E+00) -- 6.46E-01 6.75E-01 ND (2.56E-01) - 8.59E-01 4.48E-01
05355 CYG5E-GR-016-0-S8 0-0.5 | ND (3.44E+00) -- 8.87E-01 4.32E-01 ND (2.36E-01) = 1.05E-01 2.95E-02
05355 CY65E-GR-016-0-SD 0-0.5 | ND (1.99E+00}) - 9.25E-01 4.37E-01 ND (2.45E-01) o 3.98E-01 1.22E-01
05355 CYB5E-GR-017-0-SS 0-0.5 2.08E+01 6.02E+00 8.06E-01 3.88E-01 2.60E-01 | 1.80E-O1 5.06E-01 2.11E-01
05355 CY65E-GR-018-0-SS 0-0.5 | ND (3.72E+00) - 9.15E-01 4.41E-01 ND (2.59E-01) - 3.28E-01 5.78E-02
05354 CY65E-GR-019-0-S8 0-0.5 | ND (3.38E+00) - 8.87E-01 6.57E-01 ND (2.36E-01) = 1.00E-01 3.99E-02
Background Soil Concentrations—Upper 2.31 NA 1.03 NA 0.16 NA 0.515 NA
Canyons’
®Values in bold exceed background soil concentrations.
Analysis request/chain-of-custody record.
:Two standard deviations above the mean detected activity.
From Dinwiddie September 1297.
cY = Canyon.
ER = Environmental Restoration.
ft = Foot (feet).
GR = Grab sample.
ID = |dentification.
NA = Not applicable.
ND = Radionuclide not detected above the minimum detectable activity, shown in parenthesis.
pCi/g = Picocuries per gram.
SD = Surface soil sample duplicate.
Ss = Surface soil sample.

SWMU = Solid waste management unit.

= = Error not calculated for nondetectable results.
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Table 5.4.4-5
Summary of SWMU 65E Mound Soil Sampling
Gamma Spectroscopy Analytical Results, May—June 1996

(On-Site Laboratory)

Sample Attributes Gamma Spectroscopy Activity (pCi/g)”
Record ER Sample ID Sample Depth Uranium-238 Thorium-232 Uranium-235 Cesium-137
b 3
Number (Figure 5.4.4-4) (ff) Result Error’ Result Error’ Result Error Result Error’
05242 CYB5EM1-001-0-SS 0-0.5 ND (1.47E+00) - 7.74E-01 3.85E-01 ND (2.09E-01) -- 1.03E+00°| 1.67E-01
05245 CY6B5EM1-002-0-SS 0-0.5 ND (1.29E+00) -~ 8.87E-01 4.68E-01 ND (9.92E-02) - 3.71E-02 1.48E-02
05242 CYB5EM1-003-1.5-S 1.5-2.0 ND (1.55E+00) - 7.80E-01 3.93E-01 ND (2.08E-01) - 2.93E-01 1.74E-01
05242 CYB5EM1-004-1.5-S 1.5-2.0 ND (1.45E+00) - 9.20E-01 4.45E-01 ND (2.01E-01) - 5.83E-02 2.56E-02
Background Soil Concentrations—Upper Canyensd 2.31 NA 1.03 NA 0.16 NA 0.515 NA
:Values in bold exceed background seil concentrations.
Analysis request/chain-of-custody record.
:Two standard deviations above the mean detected activity.
From Dinwiddie September 1997,
CcY = Canyon.
ER = Environmental Restoration.
ft = Foot (feet).
D = |dentification.
M = Mound.
NA = Not applicable.
ND = Radiconuclide not detected above the minimum detectable activity, shown in parenthesis.
pCi/lg = Picocuries per gram.
S = Subsurface soil sample.
SS = Surface soil sample.

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




results for all of the confirmatory soil samples collected at SWMU 65E. Annex 5-D contains
complete results for the gamma spectroscopy analyses.

An example identification (ID) in the ER Sample ID column of the data summary tables is
CY65E-GR-004-0-SS (see Table 5.4.4-1). This ID refers to a sample collected from SWMU
65E within the Canyons Test Area of SNL/NM (CY65E). The grab sample (GR) was number
004 collected at a beginning depth of O foot and thereby designated SS. This section briefly
describes the results of confirmatory sampling at SWMU 65E.

As indicated in Table 5.4.4-1, MDLs for all on-site analyses of metals exceeded the background
concentration limits for arsenic, cadmium, mercury, selenium, and silver. However, the MDL for
on-site analysis of mercury is very close to the background concentration limit. The on-site
analysis MDL for mercury is 0.06 mg/kg as compared to the background concentration limit of
0.055 mg/kg. The off-site laboratories provided a lower MDL for metals analyses, with only a
single exception. The MDL that Lockheed Analytical Services used to analyze for mercury
ranged from 0.095 to 0.10 mg/kg.

Metals

Table 5.4.4-1 summarizes the metals analysis results for soil samples collected from the ten
random grid and six judgmental locations at SWMU 65E. The random grid and judgmental
samples consist of 31 surface and near-SSs, three duplicate samples, and three split samples.
Table 5.4.4-2 summarizes the metals analysis for the four soil samples collected from Mound 1
within SWMU 65E.

Arsenic, cadmium, mercury, and silver were not detected in any of the random grid, judgmental,
and debris mound soil samples analyzed by the on-site laboratory. However, as noted above,
the MDLs used for those analyses exceeded the corresponding background concentration
limits. Results for the three split samples analyzed by the off-site laboratory indicate that
arsenic, cadmium, mercury, and silver were either not detected above the background
concentration limits or not detected at or above the MDLs.

Although the 50-mg/kg MDL used for the on-site analysis of selenium was significantly higher
than the 3.0-mg/kg background concentration limit, selenium was detected in estimated
concentrations ranging from 55 J to 80 J mg/kg in three random grid samples (CY65E-GR-008-
0.5-S, CYB5E-GR-011-0.5-S, and CY65E-GR-012-0-SS) that were analyzed by the on-site
laboratory. However, the practical quantitation limit (PQL) for all three results was 191 mg/kg.
Selenium was not detected in any of the judgmental and debris mound samples analyzed on
site. In addition, selenium was not detected in the three split samples analyzed off site, which
used an MDL ranging from 0.58 to 0.79 mg/kg.

Barium was not detected above the background concentration limit in any of the random grid,
judgmental, or debris mound soil samples that were collected at SWMU 65E. Beryllium,
chromium, and lead were detected slightly above the background concentration limits in one or
more of the random grid and judgmental samples. Beryllium slightly exceeded the background
limit of 0.75 mg/kg in the split samples CY65E-GR-006-0-SD and CY65E-GR-016-0-SD that
were analyzed off site, but not the corresponding sample duplicate pairs that were analyzed on
site. Chromium slightly exceeded the background limit of 18.8 mg/kg in the split sample
CY65E-GR-006-0-SD, but not the corresponding sample duplicate pair that was analyzed on
site. Chromium slightly exceeded the background limit in sample CY65E-GR-016-0-SS and the
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split sample CY65E-GR-016-0-SD, but not the duplicate sample CY65E-GR-016-SD. Lead
slightly exceeded the background limit of 18.9 mg/kg in the split sample CY65E-GR-006-0-SD
that was analyzed off site, but not the corresponding sample duplicate pair that was analyzed
on site.

High Explosives

Because there are no applicable background concentrations for HE compounds in soil, any
detectable HE compounds in the samples collected at SWMU 65E can be considered an
indication of contamination. However, no HE compounds were detected in any of the random
grid, judgmental, or debris mound soil samples collected at SWMU 65E. Table 5.4.4-3
summarizes the detection limits used for analyzing HE compounds by the on-site and off-site
laboratories.

Radionuclides

Tables 5.4.4-4 and 5.4.4-5 summarize the on-site gamma spectroscopy analysis results for the
random grid, judgmental, and debris mound samples collected at SWMU 65E. The gamma
spectroscopy results indicate that uranium-238 and uranium-235 activities exceeded
background in only one sample, CY65E-GR-017-0-SS; this corresponds to the gamma radiation
anomaly 94E76. In all other samples the gamma spectroscopy results show uranium-238 or
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. Although this
situation inhibits any comparison to background, uranium-238 and uranium-235 results can be
compared because both coexist in DU. As a result, any elevated uranium-238 activity would be
accompanied by a corresponding elevation in uranium-235 activity. Using this comparison, the
nondetectable results obtained for uranium-235 that have MDAs above background in the
random grid and debris mound samples do not show corresponding elevated activities in the
results for uranium-238. No comparison is possible for the nondetectable results obtained for
the judgmental samples because the MDAs are above background for both uranium-238 and
uranium-235.

The gamma activity from thorium-232 did not exceed background in any of the samples
collected from SWMU 65E. However, the gamma activity from cesium-137 slightly exceeded
background in one sample collected from each of the random grid, judgmental, and debris
mound locations (CY65E-GR-009-0-SS, CY65E-GR-015-0-SS, and CY65EM1-GR-001-0-SS).

Quality Assurance/Quality Control Results
This section briefly describes the data quality assessment results for the soil sample results.

Table 5.4.4-1 presents results of the analysis for metals QA/QC samples collected during the
confirmatory sampling program at SWMU 65E. The QA/QC samples collected consist of three
equipment blanks. All three QA/QC samples were analyzed off site for metals. Detectable
concentrations of both arsenic and silver were reported for the equipment blank sample CY65E-
GR-002-EB. Detectable concentrations of silver were also reported in the equipment blank
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sample CY65E-GR-001-EB. However, because both arsenic and silver were detected above
the MDLs but below the PQLs, the reported values are estimations.

To assess the precision of soil sampling procedures, three soil samples were collected and
analyzed in replicate on site. Relative percent differences (RPD) were calculated from the data
and are presented in Table 5.4.4-6. Because the majority of results for the sample pairs are
nondetect, RPDs could only be calculated for barium. The corresponding RPDs for barium
ranged from O to 10.7 percent in the three sample duplicate pairs. In general, the results
obtained for the three sample duplicate pairs are in agreement.

Each of the three duplicate samples collected was also split and analyzed for metals off site.
Because of the disparity in MDLs associated with the on-site and off-site analyses, comparisons
between the duplicate and split duplicate sample results are limited. Barium, beryllium, and
lead concentrations were notably higher in the off-site analysis of each split duplicate.

As discussed previously, no HE compounds were detected in any of the soil samples collected
at SWMU 65E. As a result, only the MDLs associated with the laboratory analyses performed
are presented (see Table 5.4.4-3). Three equipment blank QA/QC samples were collected and
analyzed off site for HE compounds. Detectable concentrations of 1,3-dinitrobenzene were
reported in sample CY65E-GR-001-EB. In addition, five of the samples collected were analyzed

in replicate. Identical results were obtained for each of the five sample duplicate pairs collected
at SWMU B65E.

No QA/QC samples were collected for radionuclide analysis. However, two samples were
collected and analyzed in replicate on site (Table 5.4.4-4). The results obtained for the sample
duplicate pairs are consistent.

5.4.4.4.2 Arroyo Sediment Sampling

In June 1996 and March 1998, representative surface and near-surface arroyo sediment
samples were collected from five locations within the main channel of the Lurance Canyon
arroyo at SWMU 65E. Tables 5.4.4-7, 5.4.4-8, and 5.4.4-9 summarize the metals, radionuclide,
and gross alpha and gross beta analytical results, respectively, for the confirmatory arroyo
sediment samples collected at SWMU 65E. Annex 5-D contains complete results for the
gamma spectroscopy analyses.

As discussed in Section 5.4.4.4.1 and indicated in Table 5.4.4-7, the MDLs for all on-site
analyses of metals exceeded the background concentration limits for arsenic, cadmium,
mercury, selenium, and silver. However, the MDL for on-site analysis of mercury is very close
to the background concentration limit. The on-site analysis MDL for mercury is 0.06 milligrams
mg/kg as compared to the background concentration limit of 0.055 mg/kg. The off-site
laboratories provided a lower MDL for metals analyses, with only a single exception. The MDL
used by Lockheed Analytical Services for the analysis of mercury ranged from 0.095 and

0.10 mg/kg.

Metals

Table 5.4.4-7 summarizes the metals analysis results for arroyo sediment samples collected
from the five judgmental locations within the Lurance Canyon main channel arroyo at
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Summary of SWMU 65E Field Duplicate Relative Percent Differences

Table 5.4.4-6

Sample Attributes Relative Percent Difference (RPD)
Sample
Record ER Sample ID Depth
Number” (Figure 5.4.4-4) (ft) Arsenic Barium | Beryllium | Cadmium | Chromium Lead Mercury | Selenium Silver
Random Grid Samples
CYB5E-GR-006-0-SS
05238 CYB5E-GR-006-0-SD | 0-0.5 NC 5.8 NC NC NC NC NC NC NC
CYB5E-GR-012-0-SS
05238 CY65E-GR-012-0-SD | 0-0.5 NC 0.0 NC NC NC NC NC NC NC
CY65E-GR-016-0-SS
05356 CYB5E-GR-016-0-SD | 0-0.5 NC 10.7 NC NC NC NC NC NC NC
°Analysis request/chain-of-custody record.
CY = Canyon.
ER = Environmental Restoration.
Ft = Foot (feet).
GR = Grab sample.
ID = |dentification.
NC = Not calculated for estimated values or nondetected results.
SD = Sample duplicate.
SS = Surface soil sample.

SWMU = Solid waste management unit.
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Table 5.4.4-7
Summary of SWMU 65E Arroyo Sediment Sampling Metals Analytical Results, May—June 1996

Sample Attributes Metals (EPA 8010/7000)" (mg/kq)”
Sample
Record ER Sample ID Depth
Number (Figure 5.4.4-4) (ft) Arsenic Barium Beryliium Cadmium Chromium Lead Mercury Selenium Silver
05356 CYB5EA-GR-001-0-SS 0-0.5 ND (26) 63 ND (0.11) ND (2.1) ND (5) ND (3.4) ND (0.06) ND (50) ND (1.7)
05356 | CYB5EA-GR-001-0.5-S 0.5-1.0 ND (26) 93 ND (0.11) ND {2.1) 7.6J(19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05356 | CYB5EA-GR-002-0-SS 0-0.5 ND (26) 67 ND (0.11) ND (2.1) 5.7 J(19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05356 CYB5EA-GR-002-0.5-S 0.5-1.0 ND (26) 120 ND (0.11) ND (2.1) 9.5J(19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05356 CYB5EA-GR-003-0-SS 0-0.5 ND (26) 42 ND (0.11) ND (2.1) ND (5) ND (3.4) ND (0.06) ND (50) ND (1.7)
05358 CYB5EA-GR-003-0-SD 0-0.5 23 75 0.34J (0.96) | 0.26.J (0.96) 6.6 5.3 ND (0.095) 1.1 ND (0.19)
(off-site laboratory)
05356 CYB5EA-GR-003-0.5-S 0.5-1.0 ND (26) 70 ND (0.11) ND (2.1) ND (5) ND (3.4) ND (0.06) ND (50) ND (1.7)
05356 CYB5EA-GR-004-0-S8 0-0.5 ND (26) 66 ND (0.11) ND (2.1) ND (5) ND (3.4) ND (0.06) ND (50) 1.9 J (6.4)
05356 CY65EA-GR-004-0.5-S 0.5-1.0 ND (26) 54 ND (0.11) ND (2.1) 5.8J(19) ND (3.4) ND (0.06) ND (50) ND (1.7)
05356 | CYB5EA-GR-005-0-SS 0-0.5 ND (26) 43 ND (0.11) ND (2.1) ND (5) ND (3.4) ND (0.08) ND (50) ND (1.7)
05356 | CYB5EA-GR-005-0.5-S 0.5-1.0 ND (26) 49 ND (0.11) ND (2.1) ND (5) ND (3.4) ND (0.06) ND (50) ND (1.7)
Background Soil Concentrations—Canyons Aread 9.8 246 0.75 0.64 18.8 18.9 0.055 3.0 <0.5
Quality Assurance/Quality Control Sample (in mg/L)
CYB65EA-GR-006-EB
05358 (off-site laboratory) NA ND (0.0030) ND (0.0050) [ ND (0.0010) | ND(0.0010) | ND (0.0020) | ND (0.0020) | ND (0.00020) | ND (0.0030) | ND (0.0010)
LEPA November 1986.
cValues in bold exceed background soil concentrations.
dAnalysis reguest/chain-of-custody record.
From Zamorski December 1997.
A = Arroya.
cY = Canyon.
EB = Equipment blank.
EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).
GR = Grab sample.
ID = Identification.
J{) = The reported value is greater than or equal to the method detection limit (MDL) but is less than the practical quantitation limit for on-site laboratory analyses or the contract required detection limit

for off-site laboratory analyses, shown in parenthesis.

mg/kg = Milligrams per kilogram.

mg/L = Milligrams per liter.

NA = Nat applicable.

ND = Not detected above the MDL, shown in parenthesis.
S = Subsurface sediment sample.

SD = Surface sediment sample duplicate.

SS = Surface sediment sample.

SWMU = Solid waste management unit.
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Gamma Spectroscopy Analytical Results, May—June 1996

Table 5.4.4-8
Summary of SWMU 65E Arroyo Sediment Sampling

(On-Site Laboratory)

Sample Atiributes Gamma Spectroscopy Activity (pCi/g)
ium- - ium- ium-137
Hecorda ER Sample ID p— Uranium-238 . Thorium-232 . Uranium-235 . Cesium-13 ”
Number (Figure 5.4.4-4) Depth (ft) Result Error Result Eror Result Error Result Error
05355 | CYB5EA-GR-001-0.5-S | 0.5-1.0 | ND (2.86E+00) - 4.00E-01 2.10E-01 ND (2.07E-01) - 2.29E-01 4.39E-02
05355 CYB5EA-GR-002-0.5-S | 0.5-1.0 | ND (2.70E+00) - 5.15E-01 2.55E-01 ND (1.92E-01) - 3.55E-02 3.23E-02
05355 CYB5EA-GR-003-0-SS 0-0.5 ND (2.61E+00) - 5.57E-01 2.67E-01 ND (1.85E-01) - 1.62E-02 1.12E-02
05354 | CYB5EA-GR-003-0-SD 0-0.5 ND (2.79E+00) - 4.91E-01 2.30E-01 6.65E-02 1.44E-02 4.91E-03 8.81E-03
05355 | CY65EA-GR-004-0-SS 0-0.5 ND (2.87E+00) - 6.21E-01 2.96E-01 ND (2.05E-01) - 5.02E-02 2.69E-02
05355 | CYB5EA-GR-005-0-SS 0-0.5 ND (2.50E+00) - 5.27E-01 2.58E-01 ND (1.77E-01) - 2.01E-02 1.23E-02
Background Soil Concentrations—Upper 2.31 NA 1.03 NA 0.16 NA 0.515 NA
Canyonsc
aAneﬂysis request/chain-of-custody record.
cTwo standard deviations above the mean detected activity.
From Dinwiddie September 1997.
A = Arroyo.
CY = Canyon.
ER = Environmental Restoration.
ft = Foot (feet).
GR = Grab sample.
ID = Identification.
NA = Not applicable.
ND = Radionuclide not detected above the minimum detectable activity, shown in parenthesis.
pCi/g = Picocuries per gram.
S = Subsurface sediment sample.
sSD = Surface sediment sample duplicate.
SS = Surface sediment sample.

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




Table 5.4.4-9
Summary of SWMU 65E Arroyo Sediment Sampling
Gross Alpha and Gross Beta Analytical Results, May—June 1996
(On-Site Laboratory)

Sample Attributes Gamma Spectroscopy Activity (pCi/g)
Record ER Sample ID Sample
Number® (Figure 5.4.4-4) Depth (ft) Gross Alpha Error’ Gross Beta Error’
05355 CYB65EA-GR-001-0.5-S 0.5-1.0 ND (4.75E+00) - ND (1.91E+01) -
05355 CY65EA-GR-002-0.5-S 0.5-1.0 ND (4.75E+00)° - ND (1.91E+01) --
05355 CYB5EA-GR-003-0-SS 0-0.5 ND (4.75E+00) - ND (1.91E+01) --
05354 CYB5EA-GR-003-0-SD 0-0.5 ND (4.84E+00) - ND (1.88E+01) --
05355 CYB5EA-GR-004-0-SS 0-0.5 ND (4.75E+00) - ND (1.91E+01) --
05355 CY65EA-GR-005-0-SS 0-0.5 ND (4.75E+00)° - ND (1.91E+01)° --
Background Soil Concentrations—Canyons Area’ 18.3 NA 52.7 NA

*Analysis request/chain-of-custody record.
wo standard deviations above the mean detected activity.
ZResuIt exceeds 2-sigma error.
From Tharp July 1998.

cYy = Canyon.

ER = Environmental Restoration.

ft = Foot (feet).

GR = Grab sample.

ID = |dentification.

NA = Not applicable.

ND = Radionuclide not detected above the minimum detectable activity, shown in parenthesis.
pCi/g = Picocuries per gram.

S = Subsurface sediment sample.

SD = Surface sediment sample duplicate.
SS = Surface sediment sample.

SWMU = Solid waste management unit.
- = Error not calculated for nondetectable results.
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SWMU 65E. The judgmental samples consist of 10 surface and near-surface arroyo sediment
samples and one duplicate sample.

Arsenic, beryllium, cadmium, lead, mercury, and selenium were not detected in any of the
judgmental arroyo sediment samples analyzed by the on-site laboratory. As noted above, the
MDLs used for the on-site analysis of arsenic, cadmium, and mercury exceeded the
corresponding background concentration limits. However, results for the duplicate sample
analyzed by the off-site laboratory indicate that arsenic, cadmium, and mercury were either not
detected above the background concentration limits or not detected at or above the MDLs.
Beryllium, lead, and selenium results for the duplicate sample analyzed by the off-site laboratory
are below the background concentration limits.

Barium was not detected above the background concentration limit in any of the arroyo
sediment samples collected at SWMU 65E. In addition, chromium was either not detected
above the background concentration limit or not detected at or above the MDL of 5 mg/kg.

Although the 1.7 mg/kg MDL used for the on-site analysis of silver is higher than the
nonquantified <0.5 mg/kg background value, silver was detected in one sample (CY65EA-GR-
004-0-SS) that was analyzed by the on-site laboratory. Silver was not detected in any other
arroyo sediment samples, including the duplicate sample that was analyzed by the off-site
laboratory. The MDL used for the analysis of silver in the duplicate sample was 0.19 mg/kg.

High Explosives

Similar to the discussion presented in Section 5.4.4.4.1 for SWMU 65E soil sample results, no
HE compounds were detected in any of the judgmental arroyo sediment samples collected at
SWMU 65E in March 1998. Table 5.4.4-3 summarizes the detection limits used by the on- and
off-site laboratories for analyzing HE compounds.

Radionuclides

Table 5.4.4-8 summarizes the on-site gamma spectroscopy analysis results for the arroyo
sediment samples collected at SWMU 65E. The gamma spectroscopy results indicate that
uranium-238 or uranium-235 was either not detected above the MDAs or not detected above
background. However, the MDA associated with nondetectable results for both uranium-238
and uranium-235 exceeded background in most instances. As a result, no comparison to
background and no comparison between uranium-238 and uranium-235 results is applicable.
The gamma activity from thorium-232 and cesium-137 did not exceed background in any of the
samples collected from SWMU 65E.

Gross Alpha and Gross Beta

Table 5.4.4-9 presents a summary of the on-site gross alpha and gross beta analysis results for
the arroyo sediment samples collected at SWMU B65E. Gross alpha and gross beta activity was
not detected in any arroyo samples. The MDAs used in the analyses ranged from 4.75 to

4.84 pCilg for gross alpha and 18.8 to 19.1 pCi/g for gross beta. The MDAs were well below the
preliminary background activities for gross alpha and gross beta (18.3 and 562.7 pCi/g),
respectively.
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5.4.4.4.3 Data Validation

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). In addition, all off-site laboratory results were reviewed and
verified/validated according to “Data Verification/Validation Level 2-DV-2” in Attachment B or
“Data Verification/Validation Level 3-DV3” in Attachment C of the Technical Operating
Procedure 94-03, Rev. 0 (SNL/NM July 1994b). Annex 5-E contains off-site data validation
reports. The verification/validation process confirmed that the data are acceptable for use in
this NFA proposal for SWMU 65E.

55 Site Conceptual Model

The site conceptual model for SWMU 65E is based upon the residual COCs identified in the soil
samples collected from the surface and near-surface of the Far-Field Dispersion Area of the
LCETS following a radiological VCM. Although an investigation of the Lurance Canyon main
arroyo channel located within the LCETS was conducted simultaneously with the investigation
of SWMU 65E, the arroyo sediment assessment results are not included in the site conceptual
model developed for SWMU 65E. The Lurance Canyon arroyo sediment is currently under

investigation as part of an SNL/NM sitewide surface-water monitoring program (NMED May
1997 and NMED DOE OB February 1998).

551 Nature and Extent of Contamination

The COCs at SWMU 65E are metals and radionuclides associated with the dispersion of test
material shrapnel from explosives and burn tests conducted at SWMU 65B and SWMU 65C
(Annex 5-A). Metal and radionuclide COCs were determined by comparing sample results to
background concentrations and activities established for the Canyons Area (Dinwiddie
September 1997 and Zamorski December 1997). Any metal or radionuclide found to exceed
background in any sample is considered a potential COC for the site. Because the MDLs for all
on-site analyses of several metals exceeded background concentration limits and the MDAs for
certain uranium-235 and uranium-238 analyses exceed background activity limits (see

Section 5.4.4.3), nondetect sample results are also considered in identifying potential COCs. In
the case of metals, the MDL for nondetect results is used for comparison to background. In the
case of radionuclides, the MDA is used for comparison to background. As a result, metal COCs
include arsenic, beryllium, cadmium, chromium, lead, mercury, selenium, and silver.
Radionuclide COCs include cesium-137, uranium-235, and uranium-238. Table 5.5.1-1
summarizes the COCs and the sample locations where metals and radionuclides exceed
background. The table does not include the Lurance Canyon arroyo sediment because the

drainage is now separately under investigation (NMED May 1997 NMED DOE OB February
1998).

Nineteen surface and near-surface environmental samples were collected from ten random
grid locations across the approximate 77-acre site. In addition, 12 surface and near-surface
environmental samples were collected from six locations where the highest radiological
source anomalies had been removed during VCM activities conducted at the site (see
Section 5.4.4.2.1). Four environmental samples were also collected from the single debris
mound located in SWMU 65E. In almost all cases (the exception being selenium), the COCs
are only slightly elevated above the maximum background concentration or activity limits
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Table 5.5.1-1

Summary of COCs for SWMU 65E

COC Type

Number of Samples

COCs Greater
Than
Background

Maximum
Background
Limit/Canyons
Area’
(mg/kg except
where noted)

Maximum
Concentration
(mg/kg except
where noted)

Average
Concentration”
(mg/kg except
where noted)

Sampling
Locations Where
Background
Concentration
Exceeded’

Metals

35 environmental;
3 duplicates;

3 off-site split
duplicates

As

9.8

ND (26)

24.6

All samples analyzed
on-site
(all nondetect)

Be

0.75

1.1

0.17

CYB5E-GR-006-0-SD
(split duplicate)
CY65E-GR-016-0-SD
(split duplicate)

Cd

0.64

ND (2.1)

2.0

All samples analyzed
on-site
(all nondetect)

Cr

18.8

25

9.4

CY65E-GR-006-0-SD
(split duplicate)
CY65E-GR-016-0-SS
CYB5E-GR-016-0-SD
(split duplicate)

Pb

18.9

20B

4.27

CY65E-GR-006-0-SD
(split duplicate)

Hg

0.055

ND (0.10)

0.06

All samples
(all nondetect)

Se

3.0

804J

47.6

CY65E-GR-008-0.5-S
CY65E-GR-011-0.5-5
CY65E-GR-012-0-SS
All nondetect samples
analyzed on-site

Ag

<0.5

ND (1.7)

1.59

All samples analyzed
on-site
(all nondetect)

Refer to footnotes at end of table.
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Table 5.5.1-1 (Concluded)
Summary of COCs for SWMU 65E

COC Type

Number of Samples

COCs Greater
Than
Background

Maximum
Background
Limit’/Canyons
Area’
(mg/kg except
where noted)

Maximum
Concentration
(mg/kg except
where noted)

Average
Concentration®
(mg/kg except
where noted)

Sampling
Locations Where
Background
Concentration
Exceeded’

Radionuclides

16 environmental;
2 duplicates

U-238

2.31 pCi/g

20.8 pCi/g

Not Calculated"

CY65E-GR-014-0-SS
CY65E-GR-015-0-SS
CY65E-GR-016-0-SS
CY65E-GR-017-0-SS
CY65E-GR-018-0-SS
CY65E-GR-019-0-SS

U-235

0.16 pCi/g

0.260 pCi/g

Not Calculated”

CY65E-GR-005-0-SS
CY65E-GR-009-0-SS
CY65E-GR-010-0-SS
CY65E-GR-012-0-SS
CY65E-GR-013-0-SS
CY65E-GR-014-0-SS
CY65E-GR-015-0-SS
CY65E-GR-016-0-8S
CY65E-GR-016-0-SD
CY65E-GR-017-0-SS
CY65E-GR-018-0-SS
CY65E-GR-019-0-SS

CY65EM1-001-0-SS
CY65EM1-003-1.5-S
CY65EM1-004-1.5-S

Cs-137

0.515 pCi/g

1.03 pCi/g

Not Calculated®

CY65E-GR-009-0-SS
CY65E-GR-015-0-SS
CY65EM1-001-0-SS

*From Zamorski December 1997 (for metals); from Dinwiddie September 1997 (for radionuclides).
Average concentration includes all samples. For nondetectable results, the detection limit is used to calculate the average. Does not include arroyo

sediment samples.

°Includes samples with nondetect results where the MDL or MDA exceeds the approved background limit.
An average minimum detectable activity is not calculated because of the variability in instrument counting error and the number of reported nondetectable

activities.

B = Analyte detected in associated blank.

COC = Constituent of concern.

J = Estimated value detected at a level less than the practical quantitation

limit and greater than or equal to the method detection limit.

MDA = Minimum detectable activities.
MDL = Minimum detection limit.

mg/kg = Milligram(s) per gram.
ND () = Not detected at or above the method detection limit,

shown in parenthesis.

pCi/lg = Picocurie(s) per gram.
SWMU = Solid waste management unit.




specified for the Canyons Area (Dinwiddie September 1997 and Zamorski December 1997).
The COCs that exceed background limits typically occur as isolated “hot spots” with no
particular COC associations or correlation to particular locations or areas that could be
delineated as contaminated. No COCs are anticipated below a depth of 1 foot from the ground
surface. This conceptual model is supported by the results of the Phase | radiological survey
which revealed only surface DU fragments associated with SWMU 65E. All area sources and
buried DU fragments are associated with SWMU 65D (Section 5.4.4.2.1) because the release
mechanism was essentially atmospheric fallout resulting in surficial deposition of test material
shrapnel.

The results for all on-site analyses of arsenic, cadmium, mercury, and silver are nondetect;
however, the MDLs for all on-site analyses of these metals exceeded the background
concentration limits. All results for the off-site analyses of arsenic, cadmium, mercury, and
silver are either nondetect or not detected above background. Beryllium, chromium, and lead
are only slightly elevated above the maximum background concentration at only one or two
sample locations. Although the 50 mg/kg MDL for all on-site analyses of selenium exceeded
the 3.0 mg/kg background concentration limit, selenium was detected at three random grid
sample locations. Two of these sample locations where selenium was detected are south of the
Lurance Canyon main arroyo. However, selenium was not detected at two other random
sample locations that are south of the arroyo. Selenium was not detected in any of the
judgmental or debris mound samples collected.

Uranium-238 and uranium-235 was detected above the maximum background activity at only
one judgmental sample location. This corresponds to the former point source anomaly 94E76
(Section 5.4.4.2.1). No other sample locations were found to exceed background for
uranium-238 and uranium-235, although the MDAs associated with several uranium-238 and
uranium-235 analyses were above background. Cesium-137 was detected above the maximum
background activity in one sample from the random grid, judgmental, and debris mound
locations.

5.5.2 Environmental Fate

The primary source of COCs for SWMU 65E was general explosives tests and burn tests
conducted on weapons and other devices containing HE at SWMU 65B and 65C (Figure 5.5.2-
1). The primary release mechanism of COCs was the detonation and subsequent fallout of test
material shrapnel from the explosives and burn test activities. Although HE was involved with
the tests conducted at the SWMU 65B and 65C, these contaminants are not present at

SWMU B5E. Results of the confirmatory sampling indicate that no HE compounds were
detected in the surface and near-surface soils collected from the random grid, judgmental, or
debris mound sample locations (see Section 5.4.4.3).

Table 5.5.1-1 summarizes potential COCs for SWMU B65E. Based upon the nature and extent
of contamination at the site (Section 5.5.1), metal and radionuclide COCs occur sporadically in
the surface and near-surface soils. Arsenic, cadmium, mercury, and silver are considered
potential COCs solely because the analytical detection limits exceed the maximum background
concentration limits. Beryllium, chromium, and lead occur slightly above background at only
one or two sample locations. Selenium concentrations exceed background significantly at two
sample locations south of the Lurance Canyon main arroyo and at one location in the western
portion of SWMU 65E. Uranium-238 and uranium-235 exceed background only at the location
of a former point source anomaly remediated during the radiological VCM conducted at the
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LCETS. Cesium-137 exceeds background at one random grid sample location, one judgmental
sample location, and one debris mound sample location. In general, no distinct horizontal
distribution of contamination is present. In addition, no COCs are anticipated bgs because the
release mechanism was essentially fallout resulting in the surficial deposition of test material
shrapnel. All potential COCs were retained in the conceptual model and evaluated in the
human health and ecological risk assessments.

Since the LCETS is no longer active, only secondary sources of COCs remain at the site in the
form of residual metals and radionuclides in the surface and near-surface soils. The secondary
release mechanisms at SWMU 65E are the suspension and/or dissolution of COCs in surface-
water runoff and percolation to the vadose zone, direct contact with soil (radionuclides only),
dust emissions, and uptake of COCs in the soil by biota (Figure 5.5.2-1). However, the depth
to groundwater at the site is approximately 222 feet bgs under semiconfined to confined
conditions, which precludes the migration of COCs to the aquifer. In addition, high partitioning
coefficients and low mobility in the transporting medium would enhance dilution of the already
low COC concentrations. The pathways to receptors are surface water, soil water, air, and soil.
Biota are also a pathway through food chain transfers. Annex 5-F, Section V provides
additional discussion of the fate and transport of COCs at SWMU 65E.

The current land use for SWMU 65E is industrial. However, because the future land use for
SWMU 65E 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 soil ingestion 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 soil ingestion is considered
the major exposure route for biota, in addition to ingesting COCs through food chain transfers or
the direct uptake of COCs. Annex 5-F, Section V provides additional discussion of the exposure
routes and receptors at SWMU 65E.

5.6 Site Assessments

The site assessment process for SWMU 65E includes risk screening assessments, followed by
risk baseline assessments (as required) for both human health and ecological risk. The
following sections provide a brief summary of the site assessment results. Annex 5-F provides
details of the assessment.

5.6.1 Summary

The site assessment concludes that SWMU 65E does not have 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 65E were
found to be very low. Section 5.6.2 briefly describes and Annex 5-F provides details of the site
assessments.

5.6.2 Screening Assessments

Risk screening assessments were performed for both human health risk and ecological risk for
SWMU 65E. The following discusses the results.
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56.2.1 Human Health

SWMU 65E has been recommended for recreational land-use (DOE et al. October 1995).
Annex 5-F provides a complete discussion of the risk assessment process, results, and
uncertainties. Because of the presence of COCs in concentrations or activities greater than
background levels, it was necessary to perform a health risk assessment analysis for the site.
Besides COC metals, this assessment included any volatile or semivolatile organic compounds
detected above their reporting limits and any radionuclide compounds detected either above
background levels and/or MDAs. The risk assessment process provides a quantitative
evaluation of the potential adverse human health effects caused by constituents in the site’s
soil. The Risk Screening 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 65E 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). Incremental risk is determined by subtracting risk associated with
background from potential nonradiological COC risk. There is no incremental HI. The total
excess cancer risk for SWMU 65E nonradiological COCs is 8E-7 for a recreational land-use
setting, which is also below the acceptable risk value provided by the NMED (NMED March
1998). 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 1998). The incremental cancer risk for SWMU 65E is 2E-7.

The incremental total effective dose equivalent for radionuclides for a recreational land-use
setting for SWMU 65E is 0.10 mrem/year (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” (February 1998). The incremental
excess cancer risk for radionuclides is 1.4E-6 for a recreational land-use scenario, which is
much less than risk values calculated from naturally occurring radiation and from intakes
considered background concentration values.

The residential land-use scenarios for this site are provided only for comparison in the Risk

Screening Assessment Report (Annex 5-F). The report concludes that SWMU B65E does not
have potential to affect human health under a recreational land-use scenario.

5622 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.
Annex 5-F, Sections Ill and VI and Sections VII.2 and VI1.3 discuss this. This methodology also
requires that a site conceptual model and a food web model be developed and that ecological
receptors be selected. Each of these items is presented in the “Predictive Ecological Risk
Assessment Methodology for SNL/NM ER Program, Sandia National Laboratories/New Mexico”

(IT July 1998) and will not be duplicated here. The screen also includes estimation of exposure
and ecological risk.

AL/7-98/WP/SNL:R4400-5.D0C 5-62 301462.183.03 09/02/98 10:00 AM



Tables 14, 15, 16, and 17 of Annex 5-F 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 originally predicted; however,
closer examination of the exposure assumptions revealed an overestimation of risk primarily
attributable 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.

5.6.3 Baseline Risk Assessments

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

5.6.3.1 Human Health

Based upon the fact that human health results of the screening assessment summarized in
Section 5.6.2.1 indicate that SWMU 65E 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 65E.

5.6.3.2 Ecological

Based upon the fact that ecological results of the screening assessment summarized in
Section 5.6.2.2 indicate that SWMU B5E has very low ecological risk, a baseline ecological risk
assessment is not required for SWMU 65E.

5.6.4 Other Applicable Assessments

5.6.4.1 SNL/NM Surface Water Monitoring Program

As specified in the OU 1333 Work Plan (SNL/NM September 1995), background arroyo
sediment samples were collected from the section of the Lurance Canyon arroyo (and
tributaries) immediately upstream from SWMU 65E. The samples were analyzed for metals and
radionuclides. Based upon the RSI (Dinwiddie August 1997), the analyses specified for
background arroyo sediment samples were expanded to include gross alpha and gross beta.
Because investigation of the Lurance Canyon arroyo has been included in the SNL/NM Surface-
Water Monitoring Program (SNL/NM in progress), an assessment of the results obtained for the
background arroyo sediment sampling activities is not included in the SWMU 65E NFA.
However, Annex 5-C presents a summary of the Lurance Canyon arroyo background sample
results (NMED May 1997 and NMED DOE OB February 1998).
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5.6.4.2 Groundwater

Based upon NMED concerns regarding nitrate concentrations detected in groundwater samples
collected from the Burn Site production well (SNL/NM July 1997, SNL/NM September 1997b)
and contaminant concentrations in wastewater stored in aboveground tanks at the Burn Site
(Dinwiddie August 1997), investigation of groundwater in the Canyons Area was initiated.
Pursuant to the RSI (Dinwiddie August 1997), the 12A piezometer and the Narrows Well were
installed. Since the installation of the 12A piezometer in November 1996, no groundwater has
been detected. Pursuant to a notice of deficiency (Garcia March 1998), groundwater samples
have been collected at the Narrows Well once every three months. Two sampling events have
already been completed at the Narrows Well, and when the third sampling event is completed
(scheduled for late September 1998), results of the monitoring activities will be summarized in
the SNL/NM Groundwater Protection Program Annual Groundwater Monitoring Report.

W No Further Action Proposal

5.7.1 Rationale

Based upon field investigation data and the human health risk assessment analysis, an NFA is
being recommended for SWMU 65E for the following reason: no COCs (metals and
radionuclides) were present in concentrations considered hazardous to human health for a
recreational land-use scenario.

57.2 Criterion

Based upon the evidence provided above, SWMU 65E is proposed for an NFA decision in
conformance with Criterion 5 (NMED March 1998), which states that “The SWMU/AQOC 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 5-A
Summary of Testing Activities at SWMU 65,
Lurance Canyon Explosive Test Site



The Lurance Canyon Explosive Test Site (LCETS) was used for explosive testing from the late-
1960s to the early 1990s. Testing programs at the LCETS can be grouped into the following six
categories:

General explosive tests

Burn pit tests (fuel fire)

Miscellaneous burn tests (nonfuel fire)
Cone tests

Torch-activated burn system (TABS)
Slow-heat tests

The following sections describe the six types of explosive/burn testing associated with
SWMU 65 subunits. Figures 5A-1 and 5A-2 show the locations of each of these tests.

A1 GENERAL EXPLOSIVES TESTS

SWMU 65 was designed with a 10,000-foot dispersion radius to provide an adequate buffer for
detonating up to 10,000 Ib of high explosive (HE) (Gaither et al. May 1993a, Author [unk] Date
[unk]a, Larsen and Palmieri August 1994a, Larsen and Palmieri August 1994b). When
construction of the SWMU 94 burn structures began in 1977, the explosives testing limit was
reduced to 1,000 Ib (Martz September 1985). Most of the explosives tests were conducted in
the disturbed areas designated SWMU 65B (Larsen and Palmieri August 1994a, Larsen and
Palmieri August 1994b), and SWMU 65C (Littrel February 1969, Karas June 1993, Foy April
1971, Clark December 1970, Walkington April 1973, Stravasnik September 1972). Explosives
tests were conducted at grade or at 2 to 3 feet above grade (Gaither et al. May 1993b).
Fragments may have been widely scattered over the site (Gaither Date [unk.], Gaither October
1992, Mortz November 1985, DOE September 1987), and material may also have been driven
into the ground at the detonation location (Gaither et al. May 1993a). Metal shrapnel has been
found and observed in an area defined by a circular perimeter with an approximate radius of
1,000 feet centered on the primary detonation area (Hickox November 1994). Past test
locations are not currently visible because of ongoing grading and construction activities
associated with SWMU 94,

Materials that may have been involved in general explosives tests include HE, DU, lead,
aluminum powder, fuel-rod shipping containers, steel slurry vessels, and live and mock
weapons (Gaither et al. May 1993a, Gaither Date [unk.], Gaither October 1992, Karas June
1993, Mortz November 1985, Larsen and Palmieri August 1994a, Larsen and Palmieri August
1994b, Palmieri November 1994a, Palmieri December 1994a, Palmieri December 1994b, DOE
September 1987). Details on some of the tests are given below.

A1 Open-Detonation Tests

It is expected that other HE tests were conducted at SWMU 65 for which no specific information
is available in the current archive records. Archive records state that 15 to 20 HE tests per year
were conducted at SWMU 65 between 1968 and 1980 (Gaither et al. May 1993a, Author [unk]
Date [unk]a). However, it was not possible to obtain information or specific records on all of
these tests.
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A.1.2 Ammonium Nitrate/Fuel Rod Shipping Container Test

An explosives test was performed at SWMU 65 with fuel-rod shipping containers and an
ammonium nitrate slurry bomb (Gaither et al. May 1993a, Larsen and Palmieri August 1994b,
DOE September 1987). The test was conducted with 4,000 b of ammonium nitrate slurry 1o
evaluate the impact of the detonation on the integrity of two containers. The containers were
reportedly dented but not fragmented from the detonation (Gaither et al. May 1993a, Karas June
1993, Larsen and Palmieri August 1994b). A specific location for the test was not given, but
large detonations were reported to have taken place in the secondary detonation area

(SWMU 65C) near the area now occupied by the Large Open Burn Pool (LOBP) (Palmieri
December 1994b).

A.1.3 Penetration Tests

Bullet penetration tests on B-61 warheads containing DU surrounded by HE (Larsen

and Palmieri August 1994b) were conducted at SWMU 65B between 1980 and 1985 (Gaither et
al. May 1993a, Palmieri December 1994b). These tests consisted of firing a high-velocity
projectile into the B-61 warhead to detonate the HE and fragment the weapon (Larsen and
Palmieri August 1994b). The tests were conducted in the region between the camera bunker
and the northeast-southwest-trending arroyo channel located on the east side of the primary
detonation area (Larsen and Palmieri August 1994b).

Al4 Propagation Test

One interview record noted that two live weapons were used in a propagation test conducted in
a concrete bunker (SWMU 85A) in the area adjacent to SWMU 13, Oil Surface Impoundment.
The test may have taken place sometime between 1965 and 1979 (Palmieri December 1994a).
One weapon was placed inside the bunker and one was placed outside the bunker (Palmieri
November 1994a). The test was designed to determine whether the shock wave created by the
detonation of the weapon outside of the bunker could detonate the weapon on the inside. The
weapon inside the bunker did not detonate (Palmieri November 1994a). The small debris
mound possibly associated with this test is designated SWMU 65A.

A2 BURN PIT TESTS (FUEL FIRE)

Burn tests were conducted on weapons components, reentry vehicles, ammeoenium nitrate
bombs, and nuclear materials containers at SWMU 65C. Burn tests at SWMU 65 began in
approximately 1969 (Littrel February 1969, Karas June 1993) and were initially carried out in
excavated pits. The burn pits were replaced by portable pans before 1979 (Jercinovic et al.
November 1994). Burn tests in portable pans will be discussed in SWMU 94 NFA proposals.

Burn pits were excavated and lined with black polyethylene or polyvinyl chloride (PVC) film,
water was placed in the pit, and a layer of JP-4 fuel was placed on the water (Littrel February
1969, Foy April 1971, Stravasnik September 1972, Larsen and Palmieri August 1994b,
Jercinovic et al. November 1994, Palmieri November 1994a). Stands or frames that held the
test devices were constructed of steel, and sometimes platinum strips were used to separate
the test device from the steel frame (in order to avoid reaction between the test device and the
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frame) or to suspend the device above the pool (Young et al. February 1994, Littrel February
19689, Foy April 1971, Clark December 1970, Walkington April 1973). When thermocouples and
other electronic wiring were used to monitor the burn tests, the control wiring was insulated with
ceramic and placed on a ceramic-insulated steel frame (Author [unk} June 1993). In some
tests, a metal chimney was placed over the pool prior to igniting the fuel to eliminate wind
effects and control the fire (Jercinovic et al. November 1994).

To control the burn time, the thickness of the JP-4 fuel layer was accurately measured before
the test was conducted (Foy April 1971, Walkington April 1973, Stravasnik September 1972).
The test pits may have leaked water and fuel through holes in the plastic (Larsen and Palmieri
August 1994b) because flames meited exposed parts of the black plastic liner. The pits were
left uncovered upon completion of these burn tests (Author [unk] June 1993), and in general,
cleanup was not performed (Young et al. February 1994). At the conclusion of the test, the
remaining water and fuel were left to evaporate or infiltrate (Larsen E. and Palmieri D. August
1994b, Jercinovic et al. November 1994, Palmieri November 1994a).

The exact locations of the burn pits used during testing cannot be determined, because grading
and construction activities related to SWMU 94 erased all evidence of the depressions or
features associated with the test locations. However, Based upon technical reports (Littrel
February 1969, Walkington April 1973, Stravasnik September 1872) and interpretation of

historical aerial photographs (SNL/NM August 1994), burn pits were excavated in the area
designated SWMU 65C.

Materials that may have been used in the burn pit tests include JP-4 fuel, diesel fuel, rocket
propellant, ammonium nitrate slurry, TNT, chromel/alumel thermocouples, steel shipping
containers, Celotex™ insulation, polyethylene containers, PVC, Dy-Kem steel-blue layout
dye, argon, and ceramic insulation (Young et al. February 1994, Moocre and Luna February
1982, Littrel February 1969, Foy April 1971, Clark December 1970, Walkington April 1973,
Stravasnik September 1972). Details on these testing events are given below.

A.2.1 Cloudmaker Tests and Other Ammonium Nitrate Tests

In January 1969, three burn tests were conducted in pits at SWMU 65C to determine the effect
of a fuel fire on an ammonium nitrate slurry bomb, referred to as the Cloudmaker (Young et al.
February 1994, Littrel February 1969). The slurry mixture contained 50 percent ammonium
nitrate, 35 percent aluminum powder, 14 percent water, and 1 percent gums and stabilizers
(Littrel February 1969). The first two tests were conducted on the TNT booster charge that was
used to detonate the ammonium nitrate slurry; the third test involved detcnating the ammonium
nitrate. The Cloudmaker burn test used 8,100 Ib of slurry (equivalent to 10,500 Ik of TNT) that
consisted of 50 percent ammonium nitrate (Littrel February 1969) and was detonated 1,000 feet
southeast of Bunker 9830. When actual detonation occurred in the third Cloudmaker test, the
explosion scattered dust and shrapne! as far as 800 feet in all directions (Littrel February 1969}).

One interview record states that additional ammonium nitrate tests were conducted using
15,000-Ib ammonium nitrate slurry bombs that were intended to be representative of a portion of
a 35,000-lb bomb (Karas June 1993). The purpose of these tests was to determine whether a
Composition-4 (C-4) charge would successfully detonate ammonium nitrate. Detonations were
successful in tests that were completed in 1969 and 1970 (Karas June 1993). An additional
15,000-Ib ammonium nitrate slurry bomb was unexpectedly detonated during a burn test when
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steam pressure from the slurry built up, popped the relief valve, and detonated the ammonium
nitrate (Karas June 1993, Larsen and Palmieri August 1994b). Although a specific location for
the tests was not given, it is reported that large HE tests were conducted at SWMU 65C near
the area now occupied by the LOBP (Palmieri December 1994b). This is in the same general
vicinity as the 1969 Cloudmaker test.

A2.2 Liguid Fuel Fire and Solid Rocket Propellant Burn Tests on Pioneer Capsules

Burn tests in excavated pits were conducted on Pioneer capsules in 1970 to determine whether
the capsule could survive a launch abort (Foy April 1971). The test sequence, carried out at
SWMU 65C, consisted of two liquid-fuel-fire tests and three solid rocket propellant tests (two
direct-fire tests and one proximity test) and ended with two liquid-fuel-fire tests (Foy April 1971).
Rocket propellant tests designated as direct fire involved thermocouples that were directly
attached to the propeilant block, whereas the proximity test had the thermocouple positioned
between two propellant blocks. Approximately 1,400 gallons (gal) of JP-4 fuel was used in each
liquid fuel test, and one to two 12- by 12- by 18-in. block(s) of TP-H-3062 rocket propellant was
used in each solid propellant fire test (Foy April 1971). In the liquid-fuel-fire tests, Pioneer
capsules P-12 and P-19 were preheated to 1,800°F, and P-9 and P-15 were preheated to
1,300°F in an argon atmosphere oven prior to being placed in the fuel fire (Foy April 1971, Clark
December 1970). The test reports do not describe the materials used in the construction of the
Pioneer capsules.

A.2.3 Plutonium Shipping Container Tests

Several JP-4 fuel fire tests of shipping containers designed to carry plutonium were conducted
in excavated pits in 1972. Department of Transportation (DOT) Class Il plutonium containers
(DOT-6M, DOT-SP5795, and L-10) were tested in a 1,800°F fire for one hour (Stravasnik
September 1972). To assess the integrity of the containers, polyethylene botties were filled with
a Dy-Kem steei-blue layout dye and alcohol solution, were wrapped in Celotex™ insulation, and
were placed inside each container (Stravasnik September 1972). The DOT-6M container failed
to retain the soiution, but all of the others did retain the solution (Stravasnik September 1972).

A photo included within a test report (Stravasnik September 1972) shows that the location of the
test is in the historic arroyo channel located at SWMU 65C. This location conforms to all other
known burn pit test locations that were conducted for the Cloudmaker and TC-708 Emergency
Denial Device (see below).

A24 TC-708 Emergency Denial Device Tests

In February 1973 a diesel-fuel fire test on a TC-708 Emergency Denial Device was conducted at
SWMU 65C in an excavated pit located approximately 1,000 feet southeast of Bunker 9830
{Walkington April 1973). The test report gave no specific information on the test materials or on
the use or purpose of the device, but it noted that six chromel/alumel thermocouples (Type K)
were attached to the unit and that the unit melted after approximately 4 minutes (min} into

the test (Walkington April 1973). No specific information is provided regarding the composition
of the chromel/alumel thermocouples.
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A3 MISCELLANEOUS BURN TESTS (NONPETROLEUM-FUEL-FIRE)

Miscellaneous burn tests conducted at SWMU 65 include wood crib tests, liquid oxygen torch
tests, and rocket propellant tests (Palmieri December 1994d, Hickox and Abitz December
1994). The tests, which began in 1984 and ended in 1993, occurred at SWMU 65B and
SWMU 65D. Materials that may have been used in the miscellaneous burn tests include rocket
propellant, HE detonators, propane, empty weapon casings, liquid oxygen, aluminum powder,
nitrogen gas, graphite, and steel rods (Hickox and Abitz December 1994). The following
paragraphs provide additional details on these tests.

A.3.1 Wood Crib Fire Tests

Seventeen wood crib tests were conducted at SWMU 65B from September 1988 to September
1989. These tests consisted of cross stacking 1- by 4-in. by 6-foot-long planks to a height of
about 8 feet to make a 6- by 6- by 8-foot stack or crib (Hickox and Abitz December 1994). A
suitcase containing detonators and HE components was placed in the crib and the wood was
ignited. The wood fire induced an explosion of the detonators when the HE critical temperature
was reached. The purpose of the test was to evaluate the performance of the suitcase by
recording the distance that the ejected components traveled. All components had to stay within
a specified radius for the suitcase to pass the test. The composition of the components is

unknown, but all component parts are believed to have been collected (Hickox and Abitz
December 1994).

A.3.2 Liguid Oxygen Torch Tests

Nineteen liguid oxygen torch tests were conducted at SWMU 65B in 1984 and 1985 to
determine whether a torch could simulate a controlled rocket propellant fire (Hickox and Abitz
December 1994). The liquid oxygen torch consisted of a nozzle welded to a steel frame. Liquid
oxygen and aluminum powder were fed to the nozzle via gas lines and valves with a high-
pressure nitrogen gas reservoir. Propane and gaseous oxygen were used as the pilot light
system with some testing of the torch involving graphite or steel rods. The only burn product
associated with operating the torch was aluminum oxide. Design and proofing tests were
conducted in SWMU 65B. The nose cones of reentry vehicles were eventually tested with the
torch at Thunder Range (Hickox and Abitz December 1994).

A.3.3 Rocket Propellant Tests

Ten fire tests with rocket propellant and simulated weapons were conducted in 1983 and 1984
at several locations within SWMU 65B and SWMU 65D (Palmieri December 1994d, 65-76). A
Pl propellant burn rate test was conducted at Location A (Figure 5A-2) on January 12, 1984.
This test measured the uninhibited burn rate of the propellant at 6 in. per minute, and the
inhibited burn rate was measured at 3 in. per minute. Propellant used for the inhibited burn rate
test contained axle grease to reduce the burn rate of the propellant. Three burn tests with the
W-85 weapon casing (no HE present) were conducted in February and March 1984 at

Location B (Figure 5A-2). These tests were conducted to investigate the burn time required to
rupture the aluminum weapon casing. Three propellant burn tests were conducted at

Location C (Figure 5A-2} with the W-88 weapon casing in May and July of 1987. Specific notes
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on test results are absent from the test log. One rocket propellant test involving 375 Ib of rocket
propellant used in the SRAM |l missile was conducted at Location C (Figure 5A-2) in August
1993. The test log notes that industrial hygiene personnel were present to monitor for
hydrochloric acid. In August and September 1986, two propellant burn tests were conducted at
Location D (Figure 5A-2) using the W-31/Y1-3 and W-87/LTU-7 weapon/propellant systems.
The test log for the W-31/Y1-3 burn test noted that one propellant cylinder detonated 2 min into
the test. A comprehensive list of materials used in these tests was not provided in the test log.

A4 CONE TESTS

The CON-CON Unit was constructed between tate 1981 and early 1982 (SNL/NM August 1994)
for tests that investigated the penetration of a radioactive tracer (i.e., sodium-24 and uranium
dioxide) into unconsolidated overburden. A series of 22 tests were conducted between March
1982 and March 1984 (SNL/NM August 1986, Church March 1982, Palmieri November 1994a).
The CON-CON Unit was part of SNL/NM's Nuclear Emergency Search Team project, which
studied mitigation techniques for reducing the consequences of an accidental detonation of a
nuclear materials explosives dispersal device (Church March 1982).

In constructing the CON-CON Unit, a trench and depression were excavated to a depth of
approximately 10 feet, a width of 14.5 feet, and a length of 40 feet (Church March 1982,
Jercinovic et al. November 1994). A corrugated culvert was laid down in the excavation
(Jercinovic et al. November 1994), and a 17-foot-high steel cone with a base diameter of 6 feet
was placed apex down into a port in the center of the culvert (Church March 1982). An 11-foot-
long vertical steel cylindrical diagnostic containment section with a diameter of 6 feet was
mounted on top of the cone, and the excavation was backfilled to the top of the cone, The
southern part of the culvert was left open to allow access for placing the test units at the apex of
the cone (Church March 1982, Jercinovic et al. November 1994). A shallow, open trench

(30 by 350 feet) extended southward from the cuivert opening (SNL/NM August 1994).

The apex of the cone was the location for the C-4 explosives and sodium-24 tracer. The sand
or foam overburden material being tested for penetrability was placed over the sodium-24 tracer
(Church March 1982, Jercinovic et al. November 1994). The diagnostic containment section
was placed above the cone and was equipped with valves to pull air samples, high efficiency
particulate air (HEPA) filters, and camera parts (Palmieri November 1994c). The diagnostic
containment section contained and measured aerosol and particle dispersion via the activity of
the sodium-24 isotope (Palmieri November 1994a).

A total of 22 tests were conducted: one with uranium dioxide powder, seven with sodium-24
tracer (with a half-life of 15 hours (hr) [GE 1989]), two misfires, and twelve involving instrument
calibration, facility seal integrity, and firing system effectiveness. In the tracer tests, a

50- to 150-gram (Q) HE charge of C-4 was placed in the cone apex with the sodium-24 tracer
(no more than 10 microcuries [mCil) positioned directly above the HE (SNL/NM August 1986,
Church March 1982, Jercinovic et al. November 1994). Aerosol generated from the C-4
detonation was monitored for radioactivity in the diagnostic containment section (Palmieri
November 1994a, Palmieri November 1994b, Palmieri November 1994c).

The CON-CON Unit was dismantled in 1988 (Palmieri and Larsen October 1994) and the
SMERF was built in the same location (Jercinovic et al. November 1994). The trench that
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remained from the CON-CON Unit dismantling was widened to accommodate the SMERF
(SNL/NM August 1994, Jercinovic et al. November 1994).

A5 TORCH-ACTIVATED BURN SYSTEM (TABS) TESTS

The TABS test program was conducted from February 1975 to February 1979 to investigate the
deflagration-to-detonation transition of HE in weapons, weapon pit damage, dispersal of toxic pit
materials, and thermal modeting (Kurowski January 1979). This program consisted of 12 tests
with 14 test units that used six different weapon types (B-54, B-57, B-53, B-61, W-44, and
W-48) (Kurowski January 1979). Torches were mounted to the weapons test unit and ignited to
determine whether the torch could successfully burn through the weapons casing and ignite and
burn the enclosed HE without detonating the weapons. Successful burning was accomplished
in all weapons types except one, where three of the five test units detonated (Kurowski January
1979). The unsuccessfully tested weapon was not identified. Materials that were invoived in
the TABS tests include HE, DU, beryllium, aluminum, and torches (Kurowski January 1979,
Larsen August 1994).

The TABS test report (Kurowski January 1979) does not identify the location of the individual
TABS tests, with the exception of noting that Test V was conducted at the Coyote Test Field on
July 28, 1978. Based upon information obtained from ER interview records (Jercinovic et al.
November 1994, Larsen August 1994, Palmieri December 1994e), it is known that four of the
fourteen tests were conducted at SWMU 60, Bunker Site, and two tests were conducted at
SWMU 65. At SWMU 65, one test (Test VI) detonated in the trench of the Bomb Burner Unit
(TABS test Location B; Figure 5A-2), and one test took place near the camera bunker (TABS
test Location A, SWMU 65B; Figure 5A-2). The TABS test Location B is included with

SWMU 94C. The remaining eight tests took place at three locations in Technical Area 2

(Palmieri December 1994e). All of the tests were recorded by movie and still cameras
(Kurowski January 1979).

In the TABS tests, a torch was mounted on the weapons component and ignited with a hot-wire
device. Torch burn time varied from 10 to 27 seconds (sec) to allow the torch to cut through the
weapons casing and ignite the HE (Kurowski January 1979). HE burn time varied from 4 to

7.8 min in the successful burn tests and varied from 11 to 47 sec in the two tests that detonated
(Kurowski January 1979). Residue in the weapons and the weapons components continued to
burn for approximately 3 to 80 min after the HE was consumed (Kurowski January 1979). For
the successful burn test at SWMU 65B, postburn examination of the weapons indicated that the
HE was completely consumed (Kurowski January 1979). The weapons in Test VI (TABS Test
Location B, Bomb Burner trench, SWMU 94C) detonated 47 sec into the test, dispersing DU
fragments that ignited a few small fires northeast of the detonation area (Jercinovic et al.
November 1994, Larsen August 1994, Larsen and Palmieri August 1984c). There is no
discussion on the dispersal of pit material in the test report (Kurowski January 1979), and test

personnel could not discuss the information because of its classified nature (Palmieri December
1994e).

After a TABS test was performed, SNL/NM health physics personnel conducted radiation
surveys of the site (Larsen August 1394). All uncontaminated (i.e., nonradioactive) debris was
taken to the scrap yard located in the northwestern corner of the site, and debris contaminated

with radioactivity was transported to the Mixed Waste Landfill in Technical Area 3 (Larsen
August 1994).
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A6 SLOW-HEAT TESTS

Slow-heat tests were conducted between 1982 and 1986 in the general area between the
camera bunker and the CON-CON Unit in the primary detonation area and near-field dispersion
area (SWMU 65B and SWMU 65D) (Jercinovic et al. November 1994, Palmieri November
1994a). The 11 recorded tests investigated the quantity of HE consumed by detonations
induced by slowly heating the test unit with electrical current passed through heat tape (Luna
October 1985, Luna June 1983, Moore and Luna February 1982, SNL/NM August 1986).
Materials that were involved in the slow-heat tests include HE, steel test vessels,
chromel/alumel thermocouples, lead tape, plywood boxes, and vermiculite packaging (Luna
October 1985, Luna June 1983, Moore and Luna February 1982).

A three-sided concrete block bunker was constructed for the slow-heat tests, and a plywood box
was placed in the center (Jercinovic et al. November 1994). The test unit consisted of an 8- or
10-in. steel containment vessel rated at 2,000 to 40,000 Ib per square inch (psi) that held 6 to
6.5 |b of HE (Luna October 1985, Luna June 1983, Moore and Luna February 1982). Heat tape
was wrapped around the containment vessel, and chromel/alumel thermocouples (Type K) were
secured to the test vessel with lead (Luna October 1985) or aluminum (Luna June 1983) tape.
The test vessel was then sealed in the plywood shipping container and surrounded with
vermiculite (Luna October 1985, Luna June 1983, Moore and Luna February 1982). Current
was passed through the heat tape to produce a nominal heating rate of 50 degrees Celsius (°C)
per hr, and the test unit was heated for 4 to 5 hr uniil the HE detonated (Luna October 1985,
Luna June 1983, Moore and Luna February 1982). Vessel fragments and unexpended HE were
picked up after completion of the tests (Luna October 1985, Luna June 1983), and undetonated
explosives may have been turned over to KAFB EOD (Martz September 1985). Because the
purpose of the tests was to see how much HE was expended during a slow-heat detonation,
unexpended HE was recovered for mass balance calculations (Jercinovic et al. November
1994).
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ANNEX 5-B
SWMU 65E Lurance Canyon Explosive Test Site
Site-Specific Background
Soil Sample Results
May—June 1996
June 1998
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Summary of SWMU 65E Background Soil Sampling Metals Analytical Results, May—June 1996

Table 5B-1

(Off-Site Laboratory)

Sample Aftributes Metals (EPA 6010/7000)° (mg/kg)

Record ER Sample ID Sample

Number® {Figure 5.4.4-3) Depth (ff) | Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Selenium Silver
05191 | CY65BK-GR-001-0-S5 | 0-0.5 6.0 180 0.62J (1.0) ND (0.60) 16 14 ND (0.10) 24 ND (0.20)
05191 | CY65BK-GR-001-0.5-S | 0.5-1.0 5.6 170 0.65 J (0.98) ND (0.59} 16 9.0 ND (0.091) 1.6 ND (0.20)
05191 CYB5BK-GR-002-0-S8 0-0.5 4.8 150 0.64 J {0.99) | 0.99 J (0.99) 18 16 ND (0.10) 1.9 0.26 J (2.0}
05191 ! CYB5BK-GR-002-0.5-S | 0.5~1.0 4.8 150 0.59J (1.0) 0.61J(1.0) 16 8.5 ND (0.10) 2.6 ND (0.20)
05191 CY65BK-GR-003-0-S8 0-0.5 3.9 170 0.56 J {0.98) ND (0.59) 15 12 ND (0.10) 2.5 ND (0.20)
05191 | CY65BK-GR-003-0-SD 0-0.5 4.2 170 0.58 J (1.0) 0.64 J (1.0) 14 12 ND (0.10) 2.2 ND (0.20)
05191 | CY65BK-GR-003-0.5-S | 0.5-1.0 4.0 160 0.62 J (0.98) ND (0.59) 15 11 ND (0.10) 1.8 ND (0.20)
05191 CY65BK-GR-004-0-S8 0-0.5 6.1 220 0.68 J (0.97) | 0.63J(0.97) 20 14 ND (0.087) 2.0 ND {0.19)
05191 | CYB5BK-GR-004-0.5-S | 0.5-1.0 5.6 210 0.61 J(1.0) ND {0.60) 17 8.1 ND (0.10) 2.3 ND (0.20)
05191 CY65BK-GR-005-0-53 0-0.5 6.0 180 0.63 J (0.99) ND {0.60) 18 10 NE (0.10) 1.8 ND {0.20)
05191 [ CY65BK-GR-005-0.5-8 | 0.5-1.0 4.3 230 0.72 J (0.99) ND (0.60) 20 10 ND (0.095) 1.4 ND (0.20)
Background Soil Concentrations—

Canyons Area’ 9.8 246 0.75 0.64 18.8 18.9 0.055 3.0 <0.5
Quality Assurance/Quality Control Sample (in mg/L)
05191 { CY65BK-GR-006-EB NA ND 0.0018 J ND ND (0.0030) ND ND ND ND 0.0026 J

(0.0030) (0.20) (0.0010) (0.0040) (0.0020) (0.00020) (0.0040) (0.010)

*EPA November 1986.

t’Analysis request/chain of custody record.

“Zamorski December 1997; contains data set listed above.

BK = Background.

44 = Canyon.

EB = Equipment blank.

EPA  =U.8, Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot {feet).

GR = Grab sample.

D = ldentification.

J() = The reported valug is greater than or equal to the method detection limit (MDL) but is less than the contract required detection limit, shown in parenthesis.

mgfkg = Milligrams per kilogram.

mg/t = Milligrams per liter.

NA = Not applicable.

ND = Not detected above the MDL, shown in parenthesis.

s = Subsurface soil sample.

Sb = Surface scil sample duplicate.

SS = Surface soil sample.

SWMU = Solid waste management unit.
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Table 5B-2

Summary of SWMU 65E Background Soil Sampling
Gamma Spectroscopy Analytical Results, May—June 1996

(On-Site Laboratory)

Sample Aftributes Gamma Spectroscopy Activity (pCifg)
Record ER Sample ID Sample Uranium-238 Thorium-232 Uranium-235 Cesium-137
Number” (Figure 5.4.4-3) Depth (i) Result Emo’’ Result Emor’ Result Ervor Result Error”
05192 CYB5BK-GR-001-0-38 0-0.5 ND (2.88E+00) - 6.26E-01 3.12E-01 ND (2.03E-01) - 7.09E-01 1.00E-01
05192 | CYG5BK-GR-001-0.5-8 0.5-1.0 ND (3.34E+00) - 7.21E-01 9.93E-01 ND (1.42E-01) - 3.88E-02 2.52E-02
05192 | CY65BK-GR-002-0-5S 0-0.5 " ND (2.95E+00) - 5.72E-01 2.92E-1 ND (2.09E-01) - 5.52E-01 7.81E-02
05192 | CY65BK-GR-002-0.5-5 | 0.5-1.0 ND (3.34E+00) - 6.88E-01 3.66E-01 ND (2.25E-01) - ND (3.59E-02) -
05192 | CY65BK-GR-003-0-SS 0-0.5 ND (3.60E+0Q0) - 5.43E-01 2.74E-01 ND (2.37E-01) - 6.67E-01 1.05E-01
05192 CY65BK-GR-003-0-SD 0-0.5 ND (2.02E+00) - 5.515E-01 2.80E-01 ND (2.28E-01) - 7.38E-01 1.14E-01
05192 | CY65BK-GR-003-0.5-5 | 0.5-1.0 ND (3.14E+00) - 5.59E-01 2.79E-01 ND (2.18E-01) - ND (1.96E-02) -
05192 CY65BK-GR-004-0-SS 0-0.5 1.01E+00 1.20E+00 8.17E-01 3.07E-01 ND (2.25E-01) -- 4.80E-01 7.76E-02
05192 | CY65BK-GR-004-0.5S | 0.5-1.0 ND (3.23E+00) - 6.21 3.08E-01 ND (2.29E-01) - 1.40E-02 1.54E-02
05192 | CY65BK-GR-005-0-8S 0-0.5 ND (3.49E+00) - 8.22E-01 3.78E-01 ND (2.44E-01) -- 2.15E-01 3.86E-01
05192 | CY65BK-GR-005-0.5-S 0.5-1.0 ND (3.45E+00) - ND (1.33E-01} - ND (2.35E-01) - 2.00E-02 1.48E-02
g:ﬁ';i’:s'ﬂ"d Soil Concentrations—Upper 231 NA 1.03 NA 0.16 NA 0515 NA
IGuality Assurance/Quality Control Sample {in pCi/L)
05191 CY65BK-GR-006-EB NA 0.128 B 0.065 ND (0.039) -- 0.041 0.042 NT MNA
{off-site laboratory)

aAnalysis request/chain of custody record.
Two standard deviations above the mean detected activity.
Dinwiddie September 1997, does not contain data set listed above.

B = Radionuclide detected in associated blank.
BK = Background.

CY = Canyon.

EB = Equipment blank.

ER = Environmental Restoration.
GR = Grab sample,

ft = Foot (feet).

1D = ldentification,

NA = Not applicable.

ND

NT = Not tested.

pCilg = Picocuries per gram.

pCilL = Picocuries per liter.

S = Subsurface scil sample.

S0 = Surface soil sample duplicate.

58

= Radionuclide nct detected above the minimum detectable activity, shown in parenthesis.

= Surface soil sample.
SWMU = Solid waste management unit.

= Error not calculated for nondetectable results.
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Table 58-3

Summary of SWMU 65E Background Soil Sampling
Isotopic Thorium, Uranium, and Strontium Analytical Results, May 1996

(Oft-Site Laboratory)

Sample Attributes Activity (nCilg
Uranium-
Record ER Sam Sample | Thorium-228 Thorium-230 Thorium-232 233/234 Uranium-235 Uranium-238 Strontium-89/90
2 . ple ID Depth b b b b b b b
Number {Figure 5.4.4-3) () Result | Eror | Result | Error | Result | Error | Result | Emor Result | Error | Result | Eror Result Error
05191 CYB5BK-GR-001-0-55 0-0.5 0.81 0.11 0.96 0.1 0.864 010 | 07158 ] 0.076 | 0.053B | 0019 { 0764 | 0079 [ ND(0.39)B -
05191 CYB5BK-GR-001-0.5-§ | 0.51.0 { 0.970 0.10 0912 { 0.095 | 1.029 0.10 | 0637B | 0.072 0.046 | 0.018 { 0.731 0.078 ND (0.16)B -
05191 CY85BK-GR-002-0-88 0-0.5 0.979 0.10 0879 | 0.005 | 0881 | 0095 | 0.650B ) 0.076 | 00358 | 0.016 | 0.752 | 0.083 ND (0.43)B --
05191 CY65BK-GR-002-0.5-§ | 0.5-1.0 | 0.923 0.10 0898 | 0.007 | 0922 | 009 | 0608B | 0.075 | 0.037B | 0017 | 0684 | 0.080 ND {0.41)B -
05191 CY85BK-GR-003-0-88 0-0.5 0.824 0.10 0818 | 0.097 | 0804 | 0096 | 0.612B | 0.077 | 0.01208] 0.010 | 0.664 | 0.081 0.33B 0.26
05131 CY85BK-GR-003-0-SD 0-0.5 0832 | 0095 | 0877 | 0.094 | 0.881 | 0094 | 0.680B | 0.085 | 0.028B | 0.017 | 0.667 | 0.084 0.358 0.25
05191 CY65BK-GR-003-0.5-5 | 0510 | 093 0.1 0.907 0.10 0.98 011 | 05468 | 0.071 0.041B | 0.018 | 0.595 | 0.074 ND (0.44)B -
05191 CYB5BK-GR-004-0-88 0-0.5 0.861 | 0.096 [ 1.024 010 | 0968 | 0099 | 0708B | 0.088 | 0.0758B | 0.026 | 0.864 | 0.099 ND (0.41)B --
05191 CY658K-GR-004-0.5-5 | 0.5-1.0 | 090 0.11 0.95 0.1 0.826 0.10 | 0.733B | 0.089 | 0.046B | 0.021 | 0747 | 0.080 ND (0.40)B -
05191 CYEE5BK-GR-005-0-58 0-0.5 0.99 0.12 1.05 0.12 0.97 p.92 | 0778B | 0.10 0.069B | 0.030 | 0.762 0.10 ND (0.52)B -
05191 CY65BK-GR-005-0.5-5 | 05-1.0 | o0.98 0.12 1.00 0.12 1.11 0.13 | 07638 | 0.087 | 0.047B | 0021 | 0742 | 0.085 ND (0.40)B --
Background Soil Concentrations—Upper NE - NE - 1.03 -- 2.31 - 0.16 - 2.31 - 1.08 -
Canyons®
Quality AssurancefQuality Control Sample (in pCi/l)
05191 CY65BK-GR-006-EB NA ND - ND - ND - 0.103 | 0.067 | 0.041 0.042 | 0128 | 0.085 0.31 0.27
(0.15) {0.055) {0.039)

a . .

bAnaIysrs request/chain of custody record.

1 wo standard deviations about the mean detected activity.
Dinwiddie September 1997, does not contain data set listed above.

B
BK
cY
EB
ER
ft
GR
D
NA
NE

= Equipment blank,

= Environmental Restoration.

= Foot (feet).

= Grab sample.

= |dentification.

= Not applicable.
= Not established.

= Radionuclide detected in associated blank.
= Background.
= Canyon.

ND ()
pCi/g
pCilL
S

SD

83
SWMU

= Not detected at or above the minimum detectable activity, shown in parenthesis.
= Picocurie(s) per gram.
= Picocurie(s) per liter.

= Subsurface soil sample.

= Surface soil sample duplicate.
= Surface soil sample.
= Solid waste management unit.

= Error not calculated for nondetectable results.




Table 5B-4

Summary of SWMU 65E Background Soil Sampling
Gross Alpha and Gross Beta Analytical Results, June 1998

Sample Attributes Gamma Spectroscopy Activity (pCi/g)
Record ER Sample ID Sample Gross Alpha Gross Beta
Number® (Figure 5.4.4-3) Depth () Result Error Result Error’
CYB65BK-GR-001-0-88
05192 {on-site laboratory) 0-0.5 ND (4.39E+00) - ND {1.95E+01) -
CY65BK-GR-001-0.5-S
05192 (on-site laboratory) 0.5-1.0 ND {4.39E+00) -- ND {1.95E-+01) --
CY65BK-GR-002-0-88
05192 (on-site laboratory) 0-0.5 ND (4.38E+00) - ND (1.95E+01) --
CYB65BK-GR-002-0.5-S
05192 {on-site laboratory) 0.5-1.0 ND (4.39E+00) - ND (1.95E+01}) --
CY65BK-GR-003-0-SS
05192 {on-site laboratory) 0-0.5 ND (4.39E+00) -- ND (1.95E+01)
CY65BK-GR-003-0-5D
05192 (on-site laboratory) 0-0.5 ND (4.38E+00) -- NI (1.95E+01) -
CY65BK-GR-003-0.5-8
05192 (on-site laboratory} 0.5-1.0 ND (4.39E+00) -- ND (1.95E+01) -
CYB5BK-GR-004-0-8S
05192 (on-site laboratory) 0-0.5 ND (4.39E+00) -- ND (1.95E+01) -
CY65BK-GR-004-0.5-8
05192 (on-site laboratory) 0.5-1.0 ND {4.39E+00) - ND {1.95E+01) -
CYG65BK-GR-005-0-8S
05192 (on-site laboratory) 0-0.5 ND (4.39E+00) - ND (1.95E+01) -
CY65BK-GR-005-0.5-S
05192 (on-site laboratory) 0.5-1.0 ND {4.39E+00) -- ND (1.95E+01) --
800318 CY65BK-GR-006-SS 0 3.95 4.29 13.3 3.28
600318 CY85BK-GR-007-8S Q 14.2 5.02 30.4 3.74
600318 CYB5BK-GR-008-SS 0 11.1 4.81 19.8 3.46
600318 CY65BK-GR-009-S5 0 9.67 4.71 25.6 3.62
600318 CYB5BK-GR-010-S8 0 13.0 4,94 17.8 3.41
600318 CYB5BK-GR-011-SS 0 11.1 4.81 18.3 3.42
600318 CYB65BK-GR-012-S8 0 13.2 4.95 29.0 3.70
600318 CY&65BK-GR-013-88 0 14.4 5.03 17.1 3.39
600318 CY65BK-GR-014-S8 0 11.8 4.86 28.1 3.68
600318 CYG65BK-GR-015-S8 0 15.9 5.13 45.1 4.09
600318 CY65BK-GR-016-S8 0 17.7 5.24 29.1 3.71
600318 CY65BK-GR-017-SS 0 16.8 5.19 42.0 4.02
600318 CY65BK-GR-018-5S 0 5.51 4.40 221 3.52
600318 CYG65BK-GR-019-S8 4] 13.2 4.95 24.4 3.59
600318 CY65BK-GR-020-88 0 10.9 4.80 17.8 3.41
ackground Scil Activity—GCanyons Area’ 18.3 NA 52.7 NA

:Analysis request/chain of custody record.

Two standard deviations above the mean dstected activity.
Tharp July 1998, contained data from samples CY65BK-GR-006-SS through CY65BK-GR-020-S8.

BK = Background.

cY = Canyon.

ER = Environmental Restoration.
GR = Grab sample.

ft = Foot (feet).

iD = |dentification.

NA = Not applicable.
ND = Radionuclide not detected above the minimum detectable activity, shewn in parenthesis.

pCifg = Picocuries per gram.

8 = Subsurface soil sample.

sD = Surface soil sample duplicate.
S8 = Surface soil sample.

SWMU = Solid waste management unit.

- = Error not calculated for nondetectable results.
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SWMU 65E Lurance Canyon Explosive Test Site
Site-Specific Background
Arroyo Sediment Sample Results
May-June 1996
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Table 5C-1
Summary of SWMU 65E Background Arroyo Sediment Sampling Metals Analytical Results, May—June 1996
(Off-Site Laboratory)

Sample Attributes Metals (EPA 6010/7000)° (mg/kg)
Record ER Sample ID Sample
Number {Figure 5.4.4-3) Depth (ft) Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Selenium Silver
05227 CY65BKA-GR-001-0-55 0-0.5 38 130 0.42 J (0.98) ND (0.55) 14 87 ND {0.095) 25 ND {0.20)
05227 CY65BKA-GR-001-0.5-S | 0.5-1.0 3.5 110 0.33 J (0.98) 0.74 J (0.98) 13 66 ND {0.10} 2.2 0.20 J (2.0)
05227 CY65BKA-GR-002-0-58 0-0.5 3.6 110 0.31J (0.99) ND {0.6C) 11 7.3 ND (0.095) 2.4 ND (0.20)
05227 CY65BKA-GR-002-0-5D 0-0.5 23 73 0.20 J (0.98) ND (0.59) 9.0 43 ND (0.10) 2.3 ND (0.20)
05227 CY65BKA-GR-002-0.5-S | 0.5-1.0 3.7 130 0.31J (0.96) ND (0.58) 11 8.0 ND (0.10) 2.3 ND (0.19)
05227 CYE5BKA-GR-003-0-85 0-0.5 9.6 77 0.27 J {0.98) ND (0.59) 10 3.0 ND (0.085) 3.0 ND (0.20)
05227 CY55BKA-GR-003-0.5-8 | 05-1.0 3.3 73 0.26 J (1.0) ND (0.60) 9.4 6.1 ND (0.091) 3.0 0.30J (2.0)
05227 CY65BKA-GR-004-0-85 | 0.5-1.0 3.9 130 0.39 J (0.99) ND (0.60) 12 9.1 ND (0.095) 2.4 ND (0.20)
05227 CY65BKA-GR-004-0.5-5 | 0.5-1.0 2.9 400 0.27 J (0.97) ND (0.58) 9.9 58 ND (0.10) 26 ND (0.19)
05227 CY65BKA-GR-005-0-S5 0-0.5 4.3 210 0.73 J (0.96) ND (0.58) 17 18 ND (0.10) 1.9 ND (0.19)
05227 CY65BKA-GR-005-0.5-S | 0.5-1.0 3.2 110 0.36J (0.99) ND {0.60) 11 8.1 ND {0.10) 2.6 ND (0.20)
05227 CY65BKA-GR-006-0-SS 0-0.5 3.9 150 0.46 J (1.0) ND (0.60) 12 12 ND (0.10) 2.4 ND (0.20)
05227 CY65BKA-GR-006-0.56-5 | 0.5-1.0 2.9 73 0.26 J (0.98) 0.64J (0.98) 10 6.1 ND (0.10) 3.1 ND (0.20)
Background Scil Concentrations— Canyons Area’ 9.8 245 0.75 0.64 18.8 18.9 0.055 3.0 <0.5
Quality Assurance/Quality Control Sampie (in mg/t)
05227 CY&5BKA-GR-007-EB NA ND (0.0030) 0.8012J ND (0.0010) ND (0.0030) ND {0.0040) | ND (0.0020) [ ND(0.00020) | ND (0.0040) 0.0023 )
(0.20) (0.010)
*EPA November 1988.

"Analysis request/chain of custody record.

Zamorski December 1997, contains data set listed above.

BKA
CY
EB
EPA
ER
it
GR
|8

= Background arroyo.
= Canyon.
= Equipment blank.

= UL.8. Environmental Protection Agency.

= Environmental Restoration.

= Foot {feet).
= Grab sample.
= Identification.

J() =The reported value is greater than or equal to the method detection limit (MDL) but is less than the contract required detection limit, shown in parenthesis.

mg/kg
mg/L
NA

ND

S

sD

S8
SWMU

= Milligrams per kilogram.

= Milligrams per liter.

= Not applicable.

= Not detected above the MDL, shown in parenthesis.
= Subsurface sediment sample.
= Surface sediment sample duplicate.

= Surface sediment sample.

= Solid waste management unit.
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Gamma Spectroscopy Analytical Results, May—-June 1996

Table 5C-2
Summary of SWMU 65E Background Arroyo Sediment Sampling

(On-Site Laboratory)

Sample Attributes Gamma Spectroscopy Activity (pCi/g)
Record Uranium-238 Thorium-232 Uranium-235 Cesium-137
a ER Sample ID Sample b b b b
Number (Figure 5.4.4-3) Depth (ft) Resuit Error Result Error Result Error Result Error
05228 | CY65BKA-GR-001-0-SS 0-0.5 |ND (1.18E+00) - 4.65E-01 2.18E-01 ND (1.61E-01) - 1.23E-01 1.76E-01
05228 | CY65BKA-GR-001-0.5-S | 0.5-1.0 | ND (1.02E+00) -- 2.58E-01 3.93E-01 ND (1.40E-01) - ND (1.84E-02) -
05228 | CY65BKA-GR-002-0-8S 0-0.5 4.34E-01 7.41E-01 2.47E-01 1.81E-1 ND (1.36E-01) - 5.38E-02 3.05E-02
05228 | CYB5BKA-GR-002-0.5-S | 0.5-1.0 | ND (9.36E-01) -~ 2.70E-01 1.99E-01 ND (1.37E-01) - ND {1.89E-02) -
05228 | CY&5BKA-GR-003-0-SS 0-0.5 8.04E-01 8.42E-01 2.33E-1 1.93E-01 ND (1.43E-01) -= 6.50E-02 2.38E-02
05228 | CY65BKA-GR-003-0.5-S | 0.5-1.0 | ND {1.01E+00) == 2.73E-01 1.81E-01 ND (1.45E-01) - 6.95E-02 2.45E-02
05228 | CY65BKA-GR-004-0-SS8 0-0.5 | ND (1.03E+00) -- 2.80E-01 4.11E-01 ND (1.46E-01) -= 1.49E-01 5.76E-02
05228 | CYB5BKA-GR-004-0.5-S | 0.5-1.0 4.79E-01 7.28E-01 2.58E-01 2.88E-01 ND (1.35E-01) == 4.44E-02 2.74E-02
05228 | CY65BKA-GR-005-0-S3 0-0.5 {ND (1.66E+00) — 8.38E-01 4.43E-01 ND (2.29E-01) - 8.79E-01 1.59E-01
05228 | CY65BKA-GR-005-0.5-S | 0.5-1.0 { ND (9.33E-01) - 3.11E-01 2.11E-01 ND (1.31E-01) - 2.39E-01 7.34E-02
05228 | CY65BKA-GR-006-0-SS C-0.5 |ND (1.38E+00) -- 3.98E-01 2.50E-01 ND (1.83E-01} - 6.25E-01 1.06E-01
05228 | CY65BKA-GR-006-0.5-8 | 0.5-1.0 | ND (1.21E+00) - 3.37E-01 2.33E-01 ND (1.65E-01} -- 2.97E-01 6.92E-02
Backgrot.‘l;nd Soil Concentrations—Upper 251 NA 103 NA 0.8 NA 0515 NA
Canyons
Quality Assurance/Quality Control Sarmple (in pCi/L}
05227 CY65BKA-GR-007-EB NA 0.0808 0.049 ND{0.070) - 0.036 0.032 NT NA
(off-site laboratory)
:Analysis request/chain of custody record.
Two standard deviations above the mean detected activity.
Dinwiddie September 1997, does not contain data set listed above.
BKA = Background arroyo.
cY = Canyon.
EB = Equipment blank,
ER = Environmental Restoration.
ft = Feet.
GR = Grab sample.
ID = ldentification.
NA = Not applicable.
ND = Radionuclide not detected above the minimum detectable activity, shown in parenthesis.
NT = Not tested.
pCi/g = Picocuries pergram.
S = Subsurface sediment sample.
S8 = Surface sediment sample.

SWMU = Solid waste management unit.
-- = Error not calculated for nondetectable results.
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Table 5C-3 _
Summary of SWMU 65E Background Arroyo Sediment Sampling
Isotopic Thorium, Uranium, and Strontium Analytical Resulis, May—June 1996

(Off-Site Laboratory)
Sample Attributes Activity {pCi/g)
Record ERS Sample Thorium-228 Thorium-230 Thorium-232 Uranium-233/234 Uranium-235 Uranium-238 Strontium-89/90
s ample D Depth o N o o N b o

Number (Figure 5.4.4-3) {ft) Result Error Result | Error Result | Error Result | Error Result | Error Result | Error Result Error
05227 CY65BKA-GR-001-0-S5 0-0.5 0927B | 0096 | 0975 | 0085 [ 0.880 | 0089 | 0599 | 0.098 0.033 { 0.024 0.81 0.12 ND (1.4) -
05227 CY85BKA-GR-001-0.5-S 0.5-1.0 0.889B 0.086 0.934 0.085 0.699 0.071 0.82 0.13 0.110 | 0.045 0.81 0.13 ND (0.46) B -
05227 CYB85BKA-GR-002-0-55 0-0.5 0.821B | 0.083 0878 | 0.083 | 0.715 | 0.073 0.76 0.11 0.057 | 0.028 0.73 0.11 ND (1.1) -
05227 CY85BKA-GR-002-0-8D 0-0.5 0.693 B 0.083 0.887 0.093 0.773 0.086 0.74 0.12 0.050 | 0.030 0.575 0.10 ND (1.0) -
05227 CYB5BKA-GR-002-0.5-S 0.5-1.0 9.30B 0.52 1.031 | 0091 | 0739 | 0073 0.93 0.13 0.123 | 0.045 0.79 0.12 ND (1.0} -
05227 CYB58KA-GR-003-0-55 005 0.606B | 0.088 0785 | 0.075 | 0.553 | 0.061 0.81 0.12 0.038 | 0.025 0.81 0.12 ND {1.2) -
05227 CYB5BKA-GR-003-0.5-5 0.5-1.0 | 0494B | 0.059 0.805 | 0.075 | 0494 | 0.055 0.83 0.12 0.060 | 0.031 0.89 0.12 ND (1.3) -
05227 CYB5BKA-GR-004-0-85 0-0.5 1.271B 0.10 0.873 | 0.080 | 0703 | 0.0869 147 0.15 0.139 | 0.049 0.91 0.13 ND (1.1} -
05227 CY85BKA-GR-004-0.5-8 0.5-1.0 0.728 B 0.076 0.835 0.080 0.679 0.070 0.75 0.12 0.127 | 0.046 0.76 012 ND (1.2) --
05227 CY65BKA-GR-005-0-85 005 0.976 B | 0.091 1.042 | 0092 | 0948 | 0.086 0.76 0.11 0.054 | 0.028 0.74 0.11 ND {0.70) -
05227 CY685BKA-GR-005-0.5-8 0.5-1.0 0.788 8 0.084 0.904 0.088 0.883 0.087 0.534 0.091 0.034 | 0.024 0.634 0.099 ND (0.54) --
06227 CY85BKA-GR-006-0-55 0-0.5 0.906B | 0.089 0984 | 0.091 | 0850 | 0083 | 0614 | 0.10 0.068 | 0.036 0.76 0.12 ND (1.2) -
06227 CY65BKA-GR-006-0.5-8 | 051.0 | oB02B [ 0.080 0809 | 0086 | 0707 ¢ 0078 | 0605 | 0.10 0.052 | 0.031 0.63 0.11 ND (1.2) -

Background Soil Concentrations—Upper Canyons® NE - NE - 1.03 - 2.31 - 0.16 - 2.31 - 1.08 -

Quality Assurance/Quality Control Sample (in pCi/L)
05227 CY65BKA-GR-007-EB NA ND - ND - ND - 0.080B | 0.055 | 003 | 0032 |0.080B| 0049 ND (0.62) -
{0.18) (0.094) {0.070)

:Analysis request/chain of custody record.

r‘Two standard deviations about the mean detected actiyity.

Dinwiddie September 1997, does not contain data set listed above.

B = Radionuclide detected in associated blank. ND{) = Notdetected at or above the minimum detectable activity, shown in parenthesis.
BKA = Background arroyo. pCi/g = Picocurie(s) per gram.

cy = Canyon. pCvL = Picocuris(s) per [iter.

EB = Equipment blank. S = Subsurface sediment sample.

ER = Environmental Restoration. sD = Surface sediment sample duplicate.

ft = Foot (feet). SNL/NM = Sandia National Laboratories, New Mexico.

GR = Grab sample. SS = Surface sediment sampie.

D = Identification. SWMU - = Solid waste management unit.

NA = Not applicabie. - = Emror not caiculated for nondetectable resulis.

NE = Not established.




Table 5C-4

Summary of SWMU 65E Background Arroyo Sediment Sampling
Gross Alpha and Gross Beta Analytical Results, May—-June 1996

(On-Site Laboratory)

Sample Attributes Gamma Spectroscopy Activity (pCi/g)
Record ER Sample ID Sample
Number® {Figure 5.4.4-3) Depth () | Gross Alpha Error* Gross Beta Error’
05228 CY65BKA-GR-001-0-88 0-0.5 |ND {4.40E+00) - ND (1.92E+01) -
05228 CYB5BKA-GR-001-0.5-S | 0.5-1.0 | ND {4.40E+00) - ND (1.92E+01) --
05228 CYG65BKA-GR-002-0-88 0-0.5 |ND (4.40E+00) -~ ND (1.92E+01) -
05228 CYB5BKA-GR-002-0.5-S | 0.5-1.0 |ND (4.40E+00) -~ ND {1.92E+01) -
05228 CY65BKA-GR-003-0-55 0-0.6 [ND (4.40E+00) - ND (1.92E+01) -
05228 CYB5BKA-GR-003-0.5-8 | 0.5-1.0 |ND (4.40E+00} - ND (1.92E+01) -=
05228 CYB5BKA-GR-004-0-585 0-0.5 |ND (4.40E+00)} -- ND {1.92E+01) -
05228 CY65BKA-GR-004-0.5-8 | 0.5-1.0 |ND (4.4CE+Q0) - ND (1.92E+01)° -
05228 CYB5BKA-GR-005-0-SS 0-0.5 |ND (4.40E+Q0) -- ND (1.92E+01) --
05228 CY65BKA-GR-005-0.5-8 | 0.5-1.0 |ND (4.40E+Q0) -- ND (1.92E+01) --
05228 CYB5BKA-GR-006-0-S5 0-0.5 |ND (4.40E+00) - ND (1.92E+01} -
05228 CY65BKA-GR-006-0.5-S | 0.5-1.0 | ND {4.40+00) -- ND (1.92E+01) -
Background Soil Goncentrations—Canyons Area’ 18.3 NA 52.7 NA
:Analysis request/chain of custody record.
. 1wo standard deviations above the mean detected activity.
esult exceeds 2-sigma error.
Tharp July 1998, does not contain data set listed above.
BKA = Background arroyo.
cY = Canyon.
ER = Environmental Restoration.
ft = Feet.
GR = Grab sample.
ID = Identification.
NA = Not applicable.
ND = Radionuclide not detected above the minimum detectable activity, shown in parenthesis.
pCifg = Picocuries per gram.
S = Subsurface sediment sample.
S8 = Surface sediment sample.
SWMU = Solid waste management unit.

- = Error not calculated for nondetectable results.

AL/O7-98/WP/SNL:R4400-5.00C

301462.183.03 08/20/98 5:22 PM
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ANNEX 5-D
Gamma Spectroscopy Results
June 1996 through June 1998
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Sandia National Laboratories
Radiation Protection Sample Diagnostics Program [881 Laboratory] *

6-13-96

5:31:02 PM

*

*
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. ,inalyzed by:

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

‘ustomer

‘ustomer Sample “ID
2b Sample ID

.ample Description

jample Quantity

‘ample Date/Time

«cquire Start Date/Time
)etector Name
lapsed Live/Real Time

lomments:

s
.

Eliqf5¢

Reviewed by:

C.LOJEK/E.RANKIN (7585/SMO)

(165€ - A -0~ 0%

029908-03

60090901

MARINELLI SOLID SAMPLE

791.000

gram

6-11-96 10:45:00 AM
3:41:58 PM

6-13-96
LAB04
6000 /

6004 seconds

B 1 /i

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

*
%42***********

ckkdkkhkhkhkkkkkhkkkhkkdhkkhbhkhhkhbkkkhkhkhkdkhkbrrkhkdrhrrhdhkbdthdrddbhddrdkrdddrddrdbhrrdbdrrdrdtdddd

Nuclide
Name

Activity
(pCi/gram)

Not
Not

Not

Detected
Detected
1.83E+00
9.11E-01
8.94E-01

8.68E-01
8.59E-01
8.19E-01
2.15E-01
8.36E-01
6.92E-01
Detected
7.69E-01

V e [ o U > ) 2 P U

---------
- o ==

4.86E-01
1.45E-01
1.76BE=0%1

4 .82E-01
2.23E-01
1.96E~-01
2.09E-01
2. T9E-01
1.18E-01

- = === -

MDA
(pCi/gram)

1.00E+00
3.57E-01
4.49E-01
3.60E-02
3.71B-02

1.12E-01
1.24E-01
6.62E-02
3.79E-01
6.29E-02
3.95E-02
3.97E-01
5.38E-02

Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Woe o Vg Vs

Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

- o o o o=

1.11E+00
8.67E-01
1.1BE-01
8.90E-02
2.50E-01
5.76E-01
9.05E+00

1.07E-01
2.35E+02
1.66E-01
3.56E-02
&y 22E=01

1.23E- 01/f9T?L§Z:“Q”(

qdwkc



[Summary Report] - Sample ID: 60090901
Nuclide Activity 2-sigma MDA
~ Name (pCi/gram) Error (pCi/gram)
‘t-110m Not Detected @ --------- 2.78E-02
BA-133 Not Detected @ --------- 2.1BE-02
BE-7 Not Detected @ -~=-=w-=---- 1.62E-01
CD-109 Not Detected --=----=--- 5.77E-01
CD-115 Not Detected @ --------- 8.41E-02
CE-139 Not Detected @ --------- 1.54E-02
CE-141 Not Detected @ ---=---=--- 2.89E-02
CE-144 Not Detected @ --------- 1.19E-01
CO-56 Not Detected @ --------- 2.09E-02
Co-57 Not Detected @ --------- 1.56E-02
CO-58 Not Detected @ --------- 1.91E-02
CO-60 Not Detected @ ---=-=----- 2.25E-02
CR-51 Not Detected  ----=---=-- 1.41E-01
CS-134 Not Detected @ ---=--=--- 1.82E-02
CS-137 4 ,33E-01 7.38E-02 2.26E-02
EU-152 Not Detected @ --------- 1.43E-01
EU-154 Not Detected @ --=-c--a-a- 9,78E-02
EU-155 Not Detected @ --------- 6.34E-02
FE-59 Not Detected @ ---=-=----- 4 _53E-02
GD-153 Not Detected @ -----=--- 4 52E-02
HG-203 Not Detected @ ---=--=---- 1.86E-02
I-131 Not Detected @ ----=----- 2.08E-02
IR-192 Not Detected @ -----=--- 1.65E-02
K-40 1.23E+01 1.87E+00 2.10E-01
MN-54 Not Detected @ ---==--=-- 2.21E-02
MO-99 Not Detected @ --------- 2.63E-01
MR.22 Not Detected @ ---=--=---- 2.56E-02
-24 Not Detected @ --------- 2.45E-01
ns-95 Not Detected @ -----=---- 8.23E-02
ND-147 Not Detected @ ---=----=-- 1.41E-01
NI-57 ——35-5—05 e
RU-103 Not Detected @ --=------- 1.80E-02
RU-106 Not Detected @ --==----- 1.88E-01
SB-122 Not Detected @ --------- 4 .35E-02
SB-124 Not Detected @ ---=--=---- 1.88E-02
SB-125 Not Detected @ -----=---- 5.4%9E-02
SR-85 Not Detected @ --e------ 2.28BE-02
TA-182 Not Detected @ --------- 1.25E-01
TA-183 Not Detected @ ----=-=---- 1.23E-01
TC-99m Not Detected @ -----c---- 6.70E+00
TL-201 Not Detected @ --------- 8.86E-02
XE-133 Not Detected @ -----=---- 1.01E-01
Y-88 Not Detected @ -----ca--- 1.91E-02
ZN-65 Not Detected @ --=------- 5.58E-02
ZR-95 Not Detected @ --------- 3.73E-02

—6.08E-02 nfﬂ”fiju’w??/)v/%
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Sandia National Laboratories *

Radiation Protection Sample Diagnostics Program [881 Laboratory] *

6-13-96 7:07:21 PM =
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analyzed by: é/ '1'/’ ¢ Reviewed by:\ 4 L;//ll//fé *

khkkhkdhhkkhkrtddddh dkhkkhkbhkdhhkdkdkdk bk hrkrhrhk kbt kkdkhhdd dhhkkhkdkhhrhdkkkkdhhkhnx
ustomer : C.LOJEK/E.RANKIN (7585/SMO)
ustomer Sample” ID : 029923-03 '

ab Sample ID : 60090902

ample Description MARINELLI SOLID SAMPLE

o\(,gé “A@-on-o-

ample Quantity - 747.000 gram
ample Date/Time : 6-12-96 9:30:00 AM
cquire Start Date/Time : 6-13-96 5:23:19 PM
etector Name : LABO4
lapsed Live/Real Time : 6000 / 6004 seconds
‘omments:
R 2222 R R R A LS S A S A2 A R A R R R R AR A AR AR A A A S A AR LR AR A A A SRR RS RS AR A R AL R R R R R R
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 9.63E-01
TH-234 Not Detected @ --------- 3.60E-01
RA-226 1.89E+00 5.00E-01 4_.76E-01
PB-214 7.84E-01 1.31E-01 3.64E-02
BI-214 7.86E-01 1.46E-01 3.57E-02
TH-232 8.45E-01 4 ., 20E-01 1.14E-01
~n-228 9.65E-01 2.35E-01 1.12E-01
-228 8.84E-01 1.99E-01 6.68E-02
IH-228 2.05E-01 1.61E-01 3.68E-01
RA-224 8.44E-01 2.74E-01 5.54E-02
PB-212 7.36E-01 1.37E-01 4 .17E-02
BI-212 9.26E-01 1.40E+00 2.32E-01
TL-208 7.20E-01 2.23E-01 5.15E-02
— -
B-235 5—00E—0% F—60E—52 1.23E-01 &/ jv’f:‘/’-(
TH-231 Not Detected @ --------- 1.03E+00
PA-231 Not Detected @ --------- 8.17E-01
TH-227 Not Detected @ -----=---- 1.17E-01
RA-223 Not Detected @ --------- 8.34E-02
RN-219 Not Detected @ -----=---- 2.39E-01
bPB-211 Not Detected @ --------- 5.42E-01
TL-207 Not Detected @ -----=---- 9.44E+00
AM-241 Not Detected @ --------- 1.10E-01
DPU-239 Not Detected @ --------- 2.44E+02
NP-237 Not Detected @ --------- 1.72E-01
PA-233 Not Detected @ --------- 3.39E-02
TH-229 Not Detected W ---=------ 1.23E-01

L



[Summary Report]

Nuclide
Name

Bl
.

-.a3-110m
BA-133-
BE-7
CD-109
CD-115
CE-139
CE-141
CE-144
CO-5¢
C0-57
CO-58
C0-60
CR-51
CS-134
CS-137
EU-152
EU-154
EU-155
TE-59
GD-153
HG-203
E-13%
IR-192
K-40
MN-54
MO-99
-22

=24
NB-95
ND-147
NI-57
RU-103
RU-106
SB-122
8B-124
SR-125
SR-85
TA-182
TA-183
TC-99m
TL-201
XE-133
Y-88
ZN-65
ZR-95

Activity
(pCi/gram)

Not

-Not

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

Not
Not
Not
Not
Not
Not
Not
Not

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

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
3.60E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.55E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID: : 60090902

2-sigma
Error

- - ® o om o =

== = === - -

- = m = m ===

_________

- === - a-

- o e o=

- e e - == -

- - == -

- e o o o o -

_________

MDA
(pCi/gram)

--—eememee -- - -

2.12E-02
2.1%E-02
1.58E-01
5.92E-01
6.07E-02
1.53E-02
2.81E-02
1.21E-01
1.97E-02
1.55E-02
1.93E-02
2.49E-02
1.38E-01
1.91E-02
1.84E-02
1.44E-01
1.04E-01
6.38E-02
4.74E-02
4 .59E-02
1.89E-02
1.88E-02
1.70E-02
2.12E-01
2,27E-02
2.36E-01
2.90E-02
9.45E-02
6.92E-02
1.31E-01
3.96E-02
1.75E-02
1.98E-01
3.79E~02
1.92E-02
5.29E-02
2.28E-02
1.25E-01
1.12E-01
5.79E-01
7.04E-02
7.26E-02
1.95E-02
5. T1E-02
3.75E-02
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Sandia National Laboratories

Radiation Protection Sample Diagnostics Program [881 Laboratory) *
*

*®

T vk kkwkh bk kkdhkkk bk bk kk bk khkdkkk kb kkkkkkkkdhkkkkdhhk kb kkkhkdhkk ko

L/14/5 €

v Analyzéd bys

rhkkkdkktkdkddkdkdkk

Sustomer

*
Reviewed by: S.B.€hate {‘7/?L= N

T2 222 2222 L A2 22 222 2R T s R T R S R a2 2 2 2 A 2 2 2 A R 2 2 R XSS 2 4

C.LOJEK/E.RANKIN (7585/SMQ)

Justomer Sample ID
sab Sample ID

3ample Description

jample Quantity

jample Date/Time

lcquire Start Date/Time
Jetector Name
ilapsed Live/Real Time

_omments:

e 60 o

°e %0 o0 v 9w 0@

029906-03
60091101

MARINELLI SOLID SAMPLE

932.000 gram
10:20:00 AM
2:10:20 AM

6-11-96
6-14-96
LABO1

6000 /

6003 seconds

CYCJ;E’ ﬁ@- ooGg-0¢

kdhkkkkkdkdkdkdhdkdkdkddddkddrhdhdhkdbddkdddbdddbbddbdtdddddddhhdrdbhdrddddbdbhdrddddddddddrs

Nuclide
Name

-------

Activity
(pCi/gram)

Not

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Detected
1.13E+00
1.49E+00
6.17E-01
Detected

7.90E-01
7.68E-01
8.42E-01
8.23E-01
8.20E-01
7.87E-01
6.83E-01
7.43E-01

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma
Error

- = e e

- - -

3.66E-01
5.78E-01
1.29E-01

- e -

1.29E+00
2.178-01
2.47E-01
9.60E-01
3.17E-01
1.45E-01
2.69E-01
2.61E-01

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

MDA

(pCi/gram)

1.22E+00
4.19E-01
4.40E-01
4,.24E-02
4.94E-02

1.39E-01
1.50E-01
9.57E-02
4.4BE-01
5.11E-02
3.54E-02
2.62E-01
6.73E-02

1.71E-01
1.72E+00
1.24E+00
2.98E-01
1.38E-01
3.41E-01
.60E-01
.29E+01

.61E-01
.14E+02
.46E-01
- L1 E=02
B21E-01

RPUONWRE H3



[Summary Report] - Sample ID: 60091101
Nuclide Activity 2-sigma MDA
ame (pCi/gram) Error (pCi/gram)
AG-110m Not Detected @ ---==-=--- 3.51E-02
BA-133 Not Detected @ ~----=-=-- 3.76E-02
BE-7 Not Detected  --------- 2.29E-01
CD-109 Not Detected @ -=-<------ 5.82E-01
CD-115 Not Detected @ =--------- 1.38E-01
CE-139 Not Detected @ ---=------ 2.41E-02
CE-141 Not Detected @ =-=-==-=-- 4 .05E-02
CE-144 Not Detected @ =-----=--- 1.71E-01
CO-56 Not Detected @ -+-------- 3.52E-02
CO-57 Not Detected @ ---=-=---- 2.19E-02
CO-58 Not Detected @ --------- 3.12E-02
CO-60 Not Detected @ --------- 3.53E-02
CR-51 Not Detected  ------=-- 2.05E-01
CS-134 Not Detected @ ~-----=-- 4 04E-02
CsS-137 6.88E-02 2.68E-02 2.45E-02
EU-152 Not Detected @ --===-=--- 2.37E-01
EU-154 Not Detected @ ----=-=---- 1.77E-01
EU-155 Not Detected @ --------- 9.45E-02
FE-59 Not Detected  -s-==-=-- 7.42E-02
GD-153 Not Detected @ --------- 7.41E-02
HG-203 Not Detected @ --------- 2.73E-02
I-131 Not Detected @ ---==+=-- 3.17E-02
IR-192 Not Detected @ --------- 2.46E-02
K-40 1.84E+01 2.75E+00 2.92E-01
MN-54 Not Detected @ -=--==-=---- 3.39E-02
*M-89 Not Detected @ --====--- 4_.75E-01
. L =22 Not Detected @ =--------- 4 .22E-02
wA-24 Not Detected  --------- 6.31E-01
NB-95 Not Detected @ --------- 1.88E-01
ND-147 Not Detected @ --------- 2.13E-01
NI-57 Not Detected @ --------- 1.59E-01
RU-103 Not Detected @ --=------- 2.68E-02
RU-106 Not Detected @ =--=-==-=--- 2.73E-01
SB-122 Not Detected @ --------- 7.34E-02
SB-124 Not Detected  --------- 2.90E-02
SB-125 Not Detected  --------- 7.44E-02
SR-85 Not Detected @ --------- 3.53E-02
TA-182 Not Detected --------- 1.54E-01
TA-183 Not Detected @ --------- 1.97E-01
TC-99m Not Detected --------- 3.30E+01
TL-201 Not Detected @ --------- 1.31E-01
XE-133 Not Detected @ ---=--=---- 1.75E-01
Y-B8 Not Detected @ --------- 2.61E-02
ZN-65 Not Detected @ --------- 1.03E-01
ZR-95 Not Detected @ --------- 5.84E-02

ly

"



rhkkkkhkkdhkdkdkdkdbhkrrkkhdbdhddthdrdd btk dddbdkddd kb dbbd bbbk dkdh bkt kden

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
6-14-96 5:3B8:14 AM *

~********************************************************t*********t****
j %

* Analyzed by: é'//‘/ 5é Reviewed by:SB-SLQ“‘-' L"/l?/ﬂﬂ *
rkkkkkkkkrhkrdkddhk hdkkkdkdkkdkdkhhdhhhdktdhbhrdbdbhkdbddhdrhrrhhrdrdddbdrdrrdrdddrdkdddbddrdbbds
Sustomer : C.LOJEK/E.RANKIN (7585/SMO) o
ustomer Sample ID : 029915-03 X

ab Sample ID : 60091102 LG5 €~ AR —00d - 0-59

sample Descrlptlon : MARINELLI SOLID SAMPLE

jample Quantity 704.000 gram
sample Date/Time : 6-12-96 12:40:00 PM
lcquire Start Date/Time : 6-14-96 3:55:28 AM

detector Name : LABO1

ilapsed Live/Real Time 6000 / 6003 seconds
—omments:
tkdkkdkkdkdkthkthkbhdrhbhrdkddbhhddkrhdthdhkddtdtddrdrdrrrrhbhddddrhrdrdrddrdrrrdrrdrddtddhdrdrddtd
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 1.02E+00 1.33E+00 1.16E+00
TH-234 1.42E+00 4 ,.72E-01 5.23E-01
RA-226 1.95E+00 1.01E+00 7.20E-01
PB-214 9.76E-01 1.B1E-01 5.64E-02
BI-214 8.73E-01 1.8BE-01 5.80E-02
JTH-232 9.93E-01 4.,73E-01 1.43E-01
-228 1.05E+00 4.97E-01 1.94E-01
—~C-228 9.27E-01 2.45E-01 9.B2E-02
TH-228 7.07E-01 3.95E-01 5.03E-01
RA-224 9.31E-01 3.21E-01 9.46E-02
PB-212 9.95E-01 1.77E-01 4 _38E-02
BI-212 1.29E+00 4 .,42E-01 3.40E-01
TL-208 9.17E-01 2.57E-01 8.50E-02
U-235 Not Detected @ =--==-==--- 2.13E-01
TH-231 Not Detected @ --=-=---- 2.17E+00
PA-231 Not Detected @ ---=------ 1.57E+00
TH-227 Not Detected  --------- 3.83E-01
RA-223 Not Detected @ --------- 1.61E-01
RN-219 Not Detected @ --------- 4 .67E-01
PB-211 Not Detected @ --------- 1.07E+00
TL-207 Not Detected @ --------- 1.68E+01
AM-241 Not Detected @ ---=-=----- 2.07E-01
PU-239 Not Detected W =-=------ 3.891E+02
NP-237 Not Detected @ --------- 3.10E-01
PA-233 Not Detected @ ~=--=---- 6.39E-02
Detected @ -~=------- 2.43E-01

TH-229 Not



[Summary Report] - Sample ID: - : 60091102

)

Detected

Nuclide Activity’ 2-sigma MDA
" Name (pCi/gram) Error (pCi/gram)
AG-110m Not Detected @ --=-===---- 8.27E-02
BA-133 Not Detected @ =--=--=--- 5.05E-02
BE-7 Not Detected @ -==------- 3.22E-01
CD-109 Not Detected  --------- 7.94E-01
CD-115 Not Detected @ =-=--e----- 1.29E-01
CE-139 Not Detected @ --------- 3.01E-02
CE-141 Not Detected @ --------- 5.09E-02
CE-144 Not Detected @ ------=--- 2.04E-01
CO-56 Not Detected @ --------- 2.66E-02
CO-57 Not Detected @ --------- 2.69E-02
CO-58 Not Detected @ --------- 3.73E-02
C0-60 Not Detected @ --------- 4 .26E-02
CR-51 Not Detected @ --------- 2.67E-01
CS-134 Not Detected @ --=------ 5.09E-02
CsS-137 7.13E-01 1.22E-01 3.17E-02
EU-152 Not Detected @ --------- 2.97E-01
EU-154 Not Detected @ --c------ 2.16E-01
EU-155 Not Detected  --------- 1.18E-01
FE-59 Not Detected e 8.57E-02
GD-153 Not Detected @ -=-~------- 9.01E-02
HG-203 Not Detected @ --------- 3.44E-02
I-131 Not Detected  --------- 3.70E-02
IR-192 Not Detected @ --------- 3.09E-02
K-40 1.61E+01 2.49E+00 3.83E-01
MN-54 Not Detected @ --------- 4,.39E-02
M0O-99 Not Detected @ --------- 4 .65E-01
. k=22 Not Detected @ --------- 4.75E-02
-A-24 Not Detected  --~------ 2.52E-01
NB-95 Not Detected @ --------- 2.00E-01
ND-147 Not Detected --=------ 2.55E-01
NI-57 Not Detected @ -=--=cc--- 1.22E-01
RU-103 Not Detected @ --------- 3.40E-02
RU-106 Not Detected @ --------- 3.38E-01
SB-122 Not Detected @ --------- 7.28E-02
SB-124 Not Detected @ --------- 3.44E-02
SB-125 Not Detected @ --------- 1.01E-01
SR-85 Not Detected  --------- 4 .47E-02
TA-182 Not Detected  -=-=--=--- 1.95E-01
TA-183 Not Detected @ --------- 2.21E-01
TC-99m Not Detected @ --------- 2.42E+00
TL-201 Not Detected @ --------- 1.30E-01
XE-133 Not Detected @ --------- 1.62E-01
Y-88 Not Detected  --------- 3.61E-02
ZN-65 Not Detected @ ---=----- 1.30E-01
ZR-95 Not Detected --------- 7.03E-02
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Sandia National Laboratories
Radiation Protection Sample Diagnostics Program [881 Laboratory] *

6-14-96 7:23:23 AM

*

*

B 2 2 228222222220 22222 2222 22 222 222 222 22222 2 2 2 R R R 22 2 2 22 2 2 S R S SRR S L X 3

T Analyzéd by:

22 L2 22222 X2 LA 2222 2SR ot iRl Rial iRttt i s 2222 SR 2 X2 X2 22

: C.LOJEK/E.RANKIN (7585/SMO)

ustomer

LY

Justomer Sample ID
.ab Sample ID

3ample Description

jample Quantity

3ample Date/Time
\cquire Start Date/Time :
Jdetector Name :
ilapsed Live/Real Time

_omments:

88 s se

s <

028817-03
60091103

6000 /

Reviewed by:S-B.Sbtzi‘a- l””’/?(ﬁ *

MARINELLI SOLID SAMPLE

716.000 gram
6-12-96
6-14-96

LABO1

9:00:00 aM
5:40:40 AM

6002 seconds

*

QMSEfﬁ@—Dw'oeﬁ

T2 2232 2222222223 22 2 R A R 222 R 2t R L T R A A 2 2 2 2 2 A E R R Y Y Y R R R R R L3

Nuclide
Name

Activity
(pCi/gram)

1.43E+00
1.10E+00

- 1.86E+00

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

8.12E-01
7.15E-01

7.28E-01
6.02E-01
6.78E-01
7.39E-01
7.63E-01
7.40E-01
8.20E-01
7.158-01

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma
Error

1.08E+00
3.61E-01
8.73E-01
1.56E-01
1.36E-01

3.62E-01
2.09E-01
2.22E-01
4.19E-01
3.07E-01
1.41E-01
3.59E-01
4.30E-01

---------

B

---------

MDA

(pCi/gram)

1.31E+00
4.78E-01
6.14E-01
4.97E-02
4.86E-02

1.58E-01
1.53E-01
1.00E-01
5.03E-01
7.82E-02
4.06E-02
3.36E-01
7.49E-02

1.94E-01
1.91E+00
1.41E+00
3.34E-01
1.41E-01
3.84E-01
8.83E-01
1.50E+01

.83E-01
.57E+02
.68E-01
.12E-02
.10E-01

MO WR



[Summary Report] - Sample ID: 60091103
Nuclide Activity 2-sigma MDA
‘fame (pCi/gram) Error (pCi/gram)
AG-110m Not Detected @ -----=---- 6.71E-02
BA-133 Not Detected @ --------- 4 39E-02
BE-7 Not Detected --------- 2.96E-01
CD-1059 Not Detected - -=----=--- 6.33E-01
CD-115 Not Detected @ --------- 1.22E-01
CE-139 Not Detected @ --------- 2.67E-02
CE-141 Not Detected @ --------- 4 52E-02
CE-144 Not Detected @ ---=------ 1.88E-01
C0-56 Not Detected @ --------- 2.81E-02
CO-57 Not Detected @ --------- 2.42E-02
CO-58 Not Detected @ --------- 3.36E-02
C0-60 Not Detected @ --------- 3.55E-02
CR-51 Not Detected ~==-==--- 2.25E-01
CS-134 Not Detected @ ----ce--- 4 .38E-02
CS-137 4 .55E-01 8.03E-02 2.57E-02
EU-152 Not Detected @ ----=---- 2.63E-01
EU-154 Not Detected @ --------- 1.85E-01
EU-155 Not Detected @ --------- 1.08E-01
FE-59 Not Detected @ --------- 7.41E-02
GD-153 Not Detected @ -----=---- 8.09E-02
HG-203 Not Detected @ --------- 3.08E-02
I-131 Not Detected @ ---=------ 3.35E-02
IR-192 Not Detected  --------- 2.75E-02
K-40 1.12E+01 1.79E+00 3.52E-01
MN-54 Not Detected @ ----=---- 3.78E-02
-""M-99 Not Detected @ ------c--- 4 . 04E-01
. L3 Not Detected  =--------- 4.1BE-02
NA-24 Not Detected @ --------- 2.90E-01
NB-95 Not Detected @ --------- 1.84E-01
ND-147 Not Detected @ --=------- 2.19E-01
NI-57 Not Detected @ --------- 1.24E-01
RU-103 Not Detected @ --------- 3.02E-02
RU-106 Not Detected  ----=-=--- 2.88E-01
SB-122 Not Detected @ --------- 6.80E-02
SB-124 Not Detected @ --------- 2.97E-02
SB-125 Not Detected @ --------- 9.05E-02
SR-85 Not Detected @ --------- 3.72E-02
TA-182 Not Detected @ ----=----- 1.79E-01
TA-183 Not Detected @ --------- 2.01E-01
TC-99m Not Detected @ --------- 4.16E+00
TL-201 Not Detected - --------- 1.23E-01
XE-133 Not Detected @ -----=-=-- 1.54E-01 s
Y-88 Not Detected @ ---=--=--- 2.78E-02 [ T !
ZN- €5 7 F2E-63 G SdE—E3 4.31E-02A/=”'¢LU"’°’{“[
ZR-85 Not Detected  -----==-- 6.17E-02
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Sandia National Laboratories "
Radiation Protection Sample Diagnostics Program [881 Laboratory) *
*

: 6-14-96 11:39:16 AM
Trhkdkkkkkkkk ok ko kkk ko ko ke k ko ko ko k ko ko kk ko k ko k ok ko kk ok ke k ok k ko k kR

3 . *
* Analyzed by:* : {//'2//‘ €' Reviewed by:f-g- ZI"‘M "pl .l Iu’ *
22322 TI 222 LX LT LS dhdkkdk kb dVrdddkdddh bbb dtrtdhdrdrddrdbdtdhkdbdtddttrdbrhrdddd
lustomer : C.LOJEK/E.RANKIN (7585/SMO) i
lustomer Sample ID : 029921-03 e I
,ab Sample ID 60091104 LYWGE ~ 9@ - 017 ~©-99

jample Description : MARINELLI SOLID SAMPLE
3ample Quantity $ 743.000 gram
Jample Date/Time : 6-12-96 9:30:00 AM
l\cquire Start Date/Time : 6-14-96 9:56:29 AM
Jetector Name : LABO1l
ilapsed Live/Real Time 6000 / 6002 seconds
—omments:
T R R R R R R R 2 82322222 d R 22 43 2 2 X2 2 2 S 3 R SR IR S e R R R R X R R X XSRS XS R 2 & & 4
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 5.B8E-01 7.22E-01 1.10E+00
TH-234 1.05E+00 3.45E-01 4 .85E-01
RA-226 Not Detected @ -=-=-==---- 5.64E-01
PB-214 8.77E-01 1.67E-01 4.77E-02
BI-214 8.34E-01 1.72E-01 5.01E-02
™H-232 8.63E-01 4.18E-01 1.59E-01
1-228 S5.30E-01 3.43E-01 1.68E-01
A0-228 9.34E-01 2.44E-01 9.73E-02
TH-228 8.06E-01 4.22E-01 5.26E-01
RA-224 S.21E-01 3.28E-01 7.39E-02
PB-212 8.98E-01 1.73E-01 4 .05E-02
BI-212 9.83E-01 4 .90E-01 3.66E-01
TL-208 8.24E-01 1.83E-01 7.43E-02
U-235 Not Detected @ --------- 1.96E-01
TH-231 Not Detected @ --------- 1.96E+00
PA-231 Not Detected  ---=-=----- 1.40E+00
TH-227 Not Detected @ ---=-=-=- 3.58E-01
RA-223 Not Detected @ =~-------- 1.51E-01
RN-219 Not Detected  --------- 4 .,04E-01
PB-211 Not Detected @ --------- B.B4E-01
TL-207 Not Detected @ --------- 1.4BE+01
AM-241 Not Detected @ ----ce--- 1.B85E-01
PU-239 Not Detected @ --------- 3.61E+02
NP-237 Not Detected @ ------=n-- 2.80E-01
PA-233 Not Detected @ --------- 5.92E-02
TH-229 Not Detected  --------- 2.14E-01

£7%



[Summary Xeport] - Sample ID: 60091104
Nuclide Activity 2-sigma MDA
““?ame (pCi/gram) Error (pCi/gram)
AG-110m Not Detected  ---+------ 3.79E-02
BA-133 Not Detected  ---=------ 4 . 50E-02
BE-7 Not Detected @ --===--=-- 2.66E-01
CD-108 Not Detected @ --------- 6.22E-01
CD-115 Not Detected W --------- 1.33E-01
CE-139 Not Detected @ --=-=<--- 2.77E-02
CE-141 Not Detected @ --=------ 4 ,57E-02
CE-144 Not Detected cmmmmeeoo 1.95E-01
CO-56 Not Detected @ -====--=--- 2.85E-02
C0-57 Not Detected  --=------ 2.51E-02
CO-58 Not Detected  --------- 3.58E-02
CO-60 Not Detected --------- 3.89E-02
CR-51 Not Detected @ --------- 2.37E-01
CS-134 Not Detected --------- 4 ,B5E-02
CS-137 6.23E-02 3.22E-02 2,.48E-02
EU-152 Not Detected @ --=====-- 2.63E-01
EU-154 Not Detected -==--=--- 1.93E-01
EU-155 Not Detected @ --------- 1.08E-01
FE-59 Not Detected  --------- 8.17E-02
GD-153 Not Detected @ --=------ 8.40E-02
HG-203 Not Detected @ --------- 3.07E-02
I-131 Not Detected @ =~-------- 3.33E-02
IR-192 Not Detected @ --------- 2.79E-02
K-40 1.45E+01 2.28E+00 3,.83E-01
MN-54 Not Detected @ =-=---ca--- 3.84E-02
. MN-99 Not Detected @ --==------ 4 . 57E-01
_}22 Not Detected  =--------- 4.74E-02
' A-24 Not Detected @ --------- 3.24E-01
NB-95 Not Detected @ --=-==----- 2.02E-01
ND-147 Not Detected @ --=--==--- 2.22E-01
NI-57 Not Detected @ --=------ 1.43E-01
RU-103 Not Detected @ --------- 2.99E-02
RU-106 Not Detected @ --------- 2.99E-01
SB-122 Not Detected @ -----==--- 7.37E-02
SB-124 Not Detected @ --------- 3.28E-02
SB-125 Not Detected @ --------- 8.72E-02
SR-85 Not Detected @ -----=--- 4 .09E-02
TA-182 Not Detected @ --------- 1.84E-01
TA-183 Not Detected  --------- 2.08E-01
TC-99m Not Detected  --------- 6.20E+00
TL-201 Not Detected @ -~-=------ 1.29E-01
XE-133 Not Detected @ --------- 1.64E-01
Y-88 Not Detected @ -=---=--- 2.97E-02
ZN-65 Not Detected @ -=-------- 1.23E-01
ZR-95 Not Detected @ --------- 6.83E-02
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Sandia National Laboratories

Radiation Protection Sample Diagnostics Program [881 Laboratory]
6-14-96 1:24:31 PM

-mﬁ*********************************i************************************

- Analyzed by: ° Reviewed by:S:'B-é:jxm (’/Iq/ﬂa

44y/§(

*
*
*

*
*

22222422223 RS SSES RS2 2SS 222 22222222 22X 22 222222 22222222 2L L

C.LOJEK/E.RANKIN (7585/SMQ)

ustomer

justomer Sample ID
.ab Sample ID

sample Description

jample Quantity

jample Date/Time

swcquire Start Date/Time
Jetector Name
ilapsed Live/Real Time

ee 0 oo »e

ve oo

029924-03

60091105

c\vG € 7 af -5~ 0-9G

MARINELLI SOLID SAMPLE

654.000 gram
12:20:00 PM

6-14-96 11:41:42 AM

6-12-96
LABO1
6000 /

6002 seconds

lomments:
eddkhkdk kbt hkhkdkkhkkdr bbbk dtdkdddrdddrdr bt b dd bbbt b drbt sttt drdrctsd
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ ---=«--=--- 1.62E+00
TH-234 1.10E+00 3.68E-01 5.15E-01
RA-226 2.05E+00 8.40E-01 6.48E-01
PB-214 8.63E-01 1.99E-01 5.30E-02
BI-214 8.14E-01 6.64E-01 5.68E-02
Tq-232 B.98E-01 8.18E-01 1.61E-01
1-228 9.42E-01 2.63E-01 1.84E-01
AC-228 8.38E-01 7.26E-01 1.17E-01
TH-228 7.51E-01 3.86E-01 5.25E-01
RA-224 8.41E-01 3.25E-01 8.27E-02
PB-212 9.29E-01 1.65E-01 4 .42E-02
BI-212 1.09E+00 4 _B5E-01 3.70E-01
TL-208 B.89E-01 3.81E-01 8.29E-02
f 7 /[
U-235—————————ee45E—e&——-—ﬁbﬂﬁake&—-——————-2.15E-01/v@77/ 'EZVQ‘(
TH-231 Not Detected @ ---=---=-- 2.14E+00
PA-231 Not Detected @ --------- 1.58E+00
TH-227 Not Detected @ --------- 3.91E-01
RA-223 Not Detected @ ----=----- 1.64E-01
RN-219 Not Detected @ --------- 4 .49E-01
bB-211 Not Detected @ --------- 1.04E+00
TL-207 Not Detected @ --------- 1.61E+01
AM-241 Not Detected  ---=------ 1.99E-01
PU-239 Not Detected @ --------- 3.95E+02
Np-237 Not Detected @ --------- 3.11E-01
DA-233 Not Detected  --------- 6.59E-02
Not Detected @ --------- 2.35E-01

TH-229

i% =
'\)

407/9‘



[Summary Report] - Sample ID: 60091105
Nuclide Activity 2-sigma MDA
jame (pCi/gram) Error (pCi/gram)
AG-110m Not Detected @ =--------- 6.99E-02
BA-133 Not Detected  --------- 4.76E-02
BE-7 Not Detected  =-=-------- 3.09E-01
CD-109 Not Detected - --------- 8.17E-01
CD-115 Not Detected  --------- 1.39E-01
CE-139 Not Detected @ --------- 2.93E-02
CE-141 Not Detected @ --------- 5.06E-02
CE-144 Not Detected  --=------- 2.10E-01
CO-56 Not Detected  ----«---- 2.97E-02
CO-57 Not Detected @ --------- 2.66E-02
CO-58 Not Detected  -----=---- 3.88E-02
CO-60 Not Detected @ ~-=-c---- 4 _.68E-02
CR-51 Not Detected @ --------- 2.70E-01
CS-134 Not Detected @ --------- 5.09E-02
CS-137 4,18E-01 2.60E-01 3.32E-02
EU-152 Not Detected @ --------- 3.02E-01
EU-154 Not Detected @ --------- 2.07E-01
EU-155 Not Detected @ -----=--- 1.18E-01
FE-59 Not Detected @ --------- 8.51E-02
GD-153 Not Detected @ --------- 8.98E-02
HG-203 Not Detected @ --------- 3.40E-02
I-131 Not Detected  --=-=--=--- 3.58E-02
IR-192 Not Detected @ --------- 3.13E-02
K-40 1.41E+01 2.23E+00 4 45E-01
MN-54 Not Detected @ «-------- 4 32E-02
A1D-99 Not Detected @ --------- 5.19E-01
1-22 Not Detected  =----=---- 4.84E-02
WA-24 Not Detected  --------- 3.52E-01
NB-95 Not Detected ~-------- 2.16E-01
ND-147 Not Detected @ --------- 2.59E-01
NI-57 Not Detected @ --------- 1.43E-01
RU-103 Not Detected @ =---=-==--- 3.52E-02
RU-106 Not Detected @ --------- 3.51E-01
SB-122 Not Detected @ --------- 7.82E-02
SB-124 Not Detected  ---=c=wes 3.57E-02
SB-125 Not Detected  =-----=--- 1.00E-01
SR-85 Not Detected @ --------- 4 . 52E-02
TA-182 Not Detected - --------- 2.01E-01
TA-183 Not Detected  --------- 2.22E-01
TC-99m Not Detected @ --------- 6.04E+00
TL-201 Not Detected @ --------- 1.35E-01
XE-133 Not Detected @ --------- 1.75E-01
Y-88 Not Detected @ --------- 3.89E-02
ZN-€5 Not Detected @ --------- 1.32E-01
ZR-85 Not Detected @ ---=-w--- 7-.01E-02
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Project Location:%ms_m
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Suspect Isotopes: zewe
Other Information:c.o.c 2= 05242

Customer Sample | Date/Time | Sample Requested Analysis
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Sandia National Laboratories
Radiation Protection Sample Diagnostics Program [881 Laboratory] *

6-13-96 10:26:23 PM

*

*

,”‘***********************************************************************

>

x Analyzed by: "~

shkkkktkkhktkrkhkkkdd

Justomer

lustomer Sample‘ID
sab Sample ID

jample Description

jample Quantity

jample Date/Time

\cquire Start Date/Time
Jetector Name
ilapsed Live/Real Time

~omments:

v/5¢

029928-03
60091001

MARINELLI SOLID SAMPLE

668.000 gram
6-12-96
6-13-96

LABO1

6000 /

10:15:00 AM
8:37:46 PM

6002 seconds

Reviewed by: S-13. Zhare ‘-"/’7"!(0 *

****************************************************i
C.LOJEK/E.RANKIN (7585/SMD)

qﬂﬁe M\ <00\ 0- %

thkkkkkkhkkkkkhkhkkkhkdhdbkdthkhrkhdhrhkhhdhkrthdhrrdhbdddtdhkhkdbhhhhkhkdtdkrhrrhrhrdrhbhdrrhrdrtddddx

Nuclide
Name

Activity
(pCi/gram)

Not

Detected
9.60E-01
1.60E+00
7.35E-01
7.87E-01

7.74E-01
8.30E-01
6.95E-01
7.02E-01
7.27E-01
7.94E-01
9.77E-01
7.3BE-01

| AR NO9

- - momomom o=

3.47E-01
6.17E-01
1.56E-01
1.53E-01

3.85E-01
2.63E-01
2.13E-01
5.52E-01
2.92E-01
1.43E-01
3.77E-01
1.69E-01

MDA

(pCi/gram)

1.47E+00
4.72E-01
6.35E-01
5.32E-02
5.43E-02

1.77E-01
1.53E-01
1.09E-01
5.25E-01
7.13E-02
4.08E-02
3.46E-01
8.32E-02

Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

o e w e W e

Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

- o e =

-— === - -

- e = -

2.03E+00
1.55E+00
3.63E-01
1.50E-01
4 .58E-01
1.02E+00
1.48E+01

1.94E-01
3.81E+02
2.86E-01
6.36E-02
2.25E-01

ke
2.09E- Ol/t/e«fm {/‘{/5(



[Summary Report]

Nuclide

AG-110m
BA-133
BE-7
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
K-40
MN- 54
MO-99
* =232
=24
NB-95
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SR-85
TA-182
TA-183
TC-99m
TL-201
XE-133
Y-88
ZN-65
ZR-95

Activity
(pCi/gram)

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

Not
Not
Not
Not
Not
Not
Not
Not

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

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.03E+00
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.22E+01
Detected
Detected
Detected
Detected
Detected

Detected -

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

- Sample ID: : 60091001

2-sigma
Error

---- e mom ==

- o o e e

e

_________

---eamm s o= o= -

- o= o= -

- e e e o o= =

- .- - - = -

- - o m ==

MDA
(pCi/gram)

9.78E-02
4.72E-02
3.02E-01
7.75E-01
1.16E-01
2.87E-02
4.69E-02
2.00E-01
2.83E-02
2.51E-02
3.62E-02
4.38E-02
2.65E-01
5.07E-02
3.05E-02
2.83E-01
2.10E-01
1.12E-01
8.37E-02
8.57E-02
3.36E-02
3.51E-02
3.16E-02
3.93E-01
3.97E-02
4.37E-01
4.48E-02
1.73E-01
1.85E-01
2.49E-01
1.08E-01
3.47E-02
3.25E-01
6.73E-02
3.33E-02
1,.01E-01
4.23E-02
1.74E-01
2.01E-01
1.29E+00
1.14E-01
1.40E-01
2.87E-02
1.14E-01
6.72E-02



‘**i*********************************************************************

Sandia National Laboratories *
: Radiation Protection Sample Diagnostics Program [881 Laboratory] *
¥ 6-14-96 12:17:51 AM *

itk dkdkkhkkk kb hkkhhk bk hkhk kb bk kb kb kb kb kb kb kkk kb kb kbbb hk bk kR kk
| *
7¢/% é Reviewed by:S-'B‘U)GM l"l"?’)?'ﬁa*

¢ Analyzed by: ’j;;;;L_
chdkhkkhkr bkt d ki h (R R R e Rt R a 2 R A R R A A A R E R 2 R AR A 2 4 S A S L S AR R T R X XT3
ustomer ' C.LOJEK/E.RANKIN (7585/SMO)

‘ustomer Sample ID : 029930-03 B

_ab Sample ID : 60091002 Ny LEENL - 0077 | 5 - 9
jample Description : MARINELLI SOLID SAMPLE

sample Quantity : 617.000 gram

3ample Date/Time : 6-12-96 11:25:00 AM

\cquire Start Date/Time 6-13-96 10:29:14 PM

Jetector Name : LABO1
ilapsed Live/Real Time : 6000 / 6002 seconds
—omments:
R 2 e R R R R R R R R R R R R R R R A R R R 2 RS R R R 2 R 2 2 2 2 2 2 2 R A A A 2 R R R A R R A R R R R R R R R R P R R
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --=------- 1.55E+00
TH-234 1.09E+00 3.69E-01 5.32E-01
RA-226 2.19E+00 9.79E-01 6.22E-01
PE-214 8§.25E-01 1.94E-01 5.36E-02
BI-214 7.42E-01 1.58E-01 6.01E-02
TH-232 7.80E-01 3.93E-01 1.88E-01
\-228 7.70E-01 2.31E-01 1.87E-01
o-228 8.17E-01 1.97E-01 1.00E-01
TH-228 4 . 44E-01 2.88E-01 5.16E-01
RA-224 7.87E-01 - 3.67E-01 8.B84E-02
PB-212 8.03E-01 1.44E-01 4 .47E-02
BI-212 1.24E+00 6.82E-01 3.63E-01
TL-208 8.02E-01 2.24E-01 8.67E-02
U-235 Not Detected @ ---=--=---- 2.08E-01
TH-231 Not Detected @ --------- 2.14E+00
PA-231 Not Detected --------- 1.50E+00
TH-227 Not Detected @ --------- 3.72E-01
RA-223 Not Detected @ --==----- 1.57E-01
RN-219 Not Detected @ --------- 4 _.60E-01
PB-211 Not Detected  --------- 1.02E+00
TL-207 Not Detected @ --==----- 1.64E+01
AM-241 Not Detected @ --------- 2.03E-01
pU-239 Not Detected @ --=------- 3.83E+02
NP-237 Not Detected @ --------- 3.03E-01
DPA-233 Not Detected @ --c------ 6.42E-02
TH-229 Not Detected @ --------- 2.33E-01



[Summary Report]

Nuclide
I

Activity
(pCi/gram)

- - -

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

- - . e -

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
2.93E-01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.37E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID: : 60091002

2-sigma
Error

- e m om e o= ==

- e = om = -

- o o o =

- mw m ow = -

- = = - -

- e o= = -

- m o= = -

- o o = o

MDA
(pCi/gram)

-—--eeemww - - -

6.37E-02
4 .98E-02
3.10E-01
8.91E-01
1.18E-01
2.97E-02
4 .88E-02
2.05E-01
'4.46E-02
2.57E-02
3.54E-02
4.31E-02
2.51E-01
5.28E-02
3.15E-02
2.89E-01
2.24E-01
1.14E-01
B.66E-02
B.98E-02
3.28E-02
3.47E-02
3.13E-02
4 ,22E-01
4 .36E-02
4 .34E-01
5.05E-02
2.05E-01
1.88E-01
2.42E-01
1.18E-01
3.60E-02
3.1BE-01
6.91E-02
3.67E-02
9.74E-02
4 .45E-02
1.92E-01
2.12E-01
1.46E+00
1.20E-01
1.48E-01
3.27E-02
1.27E-01
6.94E-02
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
6-14-96 2:07:51 AM *

STk k kR kR kA Ak ok kb kb h Sk hkhk ko ko h kb kb k khhkhh kA k ok kb bk hkkhkkkhk kb ok
»

*
" Analyzed by: é/"/ £é Reviewed by: 3 B. IS ‘OI’:’ /ﬂo *
“kkdhdhhhkdkkdkkkrhkk Frkhrhtkht *********************************************
‘ustomer . : C.LOJEK/E.RANKIN (7585/SMO)
ustomer Sample ID " : 029931-03
ab Sample ID : 60091003 C\‘ngMfog.\,\_gfg

sample Description
jample Quantity
jample Date/Time

: MARINELLI SOLID SAMPLE
wcquire Start Date/Time :

662.000 gram
6-12-96 11:30:00 AM
6-14-96 12:20:44 AM

Jetector Name LABO1
ilapsed Live/Real Time 6000 / 6002 seconds
‘omments :
2 A A R R R 2222 2 2 23 R R X R I R P R R R R R R A R A A A R A S L R P T R R R P R R R D]
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ ----=----- 1.45E+00
TH-234 7.90E-01 3.93E-01 5.35E-01
RA-226 1.76E+00 8.32E-01 E.34E-01
PB-214 7.71E-01 1.22E-01 4.82E-02
BI-214 7.08E-01 1.20E-01 5.28E-02
TH-232 9.20E-01 4 45E-01 1.51E-01
-228 7.12E-01 2.29E-01 1.70E-01
=228 7.35E-01 1.86E-01 1.02E-01
TH-228 1.08E+00 1.29E+00 4.83E-01
RA-224 7.74E-01 3.27E-01 8.29E-02
PB-212 7.95E-01 1.41E-01 4.03E-02
BI-212 8.77E-01 1.58E+00 3.89E-01
TL-208 7.26E-01 1.56E-01 7.64E-02
U-235 Not Detected @ --------- 2.01E-01
TH-231 Not Detected  --------- 1.97E+00
ba-231 Not Detected @ --------- 1.43E+00
TH-227 Not Detected @ --------- 3.51E-01
RA-223 Not Detected @ ----=-=c-w- 1.49E-01
RN-219 Not Detected @ --------- 3.77E-01
PB-211 Not Detected @ --------- 8§.81E-01
TL-207 Not Detected @ --------- 1.44E+01
AM-241 Not Detected  =----==--- 1.82E-01
PU-239 Not Detected @ --------- 3.66E+02
NP-237 Not Detected @ ----=----- 2.89E-01
PA-233 Not Detected @ --------- 5.62E-02
TH-229 Not Detected @ --------- 2.17E-01



[Summary Report] - Sample ID: : 60091003
.Nyuclide Activity 2-sigma MDA
¢, 'ame (pCi/gram) Error (pCi/gram)
AG-110m Not Detected @ ------=--- 4.10E-02
BA-133 Not Detected @ --------- 4 .57E-02
BE-7 Not Detected @ --------- 2.64E-01
CD-109 Not Detected @ --------- 6.54E-01
CD-115 Not Detected  --------- 1.18E-01
CE-139 Not Detected @ --------- 2.77E-02
CE-141 Not Detected @ --------- 4 .64E-02
CE-144 Not Detected @ --------- 1.96E-01
CO-56 Not Detected @ --------- 3.99E-02
CO-57 Not Detected @ -----=--- 2.46E-02
CO-58 Not Detected @ --------- 3.60E-02
CO-60 Not Detected  --------- 4 _.10E-02
CR-51 Not Detected @ -=----=--- 2.46E-01
CS-134 Not Detected @ --==------ 4 _.90E-02
CS-137 5.83E-02 2.56E-02 2.60E-02
EU-152 Not Detected @ --------- 2.83E-01
EU-154 Not Detected @ --------- 2.07E-01
EU-155 Not Detected @ --------- 1.08E-01
FE-59 Not Detected @ --------- 7.80E-02
GD-153 Not Detected  ---=------ 8.25E-02
HG-203 Not Detected @ --------- 3.12E-02
I-131 Not Detected @ --------- 3.25E-02
IR-192 Not Detected  --------- 2.73E-02
K-40 1.26E+01 2.10E+00 3.94E-01
MN-54 Not Detected @ --------- 3.96E-02
N-89 Not Detected @ --------- 4 .48E-01
- ~22 Not Detected  =---===--- 4.75E-02
NA-24 Not Detected @ --------- 1.96E-01
NB-S5 e o —S—=235—02 9 .25E-02
ND-147 Not Detected @ ----=---- 2.3BE-01
NI-57 Not Detected @ --=-=------ 1.05E-01
RU-103 Not Detected @ --------- 3.16E-02
RU-106 Not Detected @ --------- 3.16E-01
SB-122 Not Detected  ----=---- 6.61E-02
SB-124 Not Detected @ ---=------ 3.30E-02
SB-125 Not Detected @ ----=----- 8.78E-02
SR-85 Not Detected @ --------- 4 _23E-02
TA-182 Not Detected @ -----=---- 1.78E-01
TA-183 Not Detected  --------- 1.92E-01
TC-99m Not Detected @ --------- 1.72E+00
TL-201 Not Detected  ----=----- 1.15E-01
XE-133 Not Detected @ --------- 1.44E-01
Y-88 Not Detected @ ----=----- 3.23E-02
ZN-65 Not Detected @ --------- 1.18E-01
ZR-95 Not Detected @ --=---=---- 7.30E-02
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SMO ANALYTICAL DATA ROUTING FORM

Project Name:_(asiqpus TEST AR
SNL Task Leader: é ’ I [):S_QS

SMO Project Coordinator:__ {_{ON

Org/Mail Stop: NI

Sample Ship Date: /4 éJ / /,Zé

Comments:

ARCOC Lab LabID
PSRYS MU ALY S

Date Results Received:

Preliminary: Final: é// "{lgb

Corrections Requested From Laboratory: Requestor:

Date Corrections Received:

Date Assigned to

SMO Reviewer: Reviewer:

Date Review

Complete: Signature:

Date of Preliminary Person

Notification: Notified:

Date of Final Transmitted

Transmittal: La[w [‘Z A To: c. LDQELL
_ Transmitted By: % Filed In :

\ Record Center: d‘




ANALYSIS HEQUES 1 AR

Ir.  al Lab - CHAIN UFr CUDIULY i iy
ooy, Batch No._AAITOY AR/COC-| . 05;. 4 5
Gy i T ¢ 0= 'IJ T TR BT ISR P T AT Pl & AL 0w . N —
Dept. No./Mail Stop:  + 7 * 1S et Dnte Sarnploa éhippod . ’6 "3 7[” b Contract "““-_"';[ Parameter & Method Requested |
Project/Task Manager: <.+ « ' oty 4 Carriorfwayblll No:_ ~ " Hfe . CaseNo: 342/ b
Projact Name: < .irv1,0 d Ty ")‘ “ Lab Contact: £2- ' 44 .'.Jlf A il 2 | SMO Authorizati "
Record Center Code: £ \'. % 333.// 5. 7227 Lab Destination: .<.”'5.4 A/. /'j g 7 Bill to: Sandia National Laborbtories |
Logbook Ref No: /7! 5 7 SMO Contact/Phane: /" " « ¥ [ v 223-500 Supplier Services Department | *
2 il i b P.0. Box 5800 MS 0154 (P
Service Order No.: ... A~ ¢ %!, . . _._. .| SendReportto SMO .(._-'.j.b_-u_......’.?.e'g s Albuguerque, NM 87185-0154
Location | .. . ac. U7 . Reference LOV (available at SMO) | °
o o =
o k| = c 4
. 4 ontainer =
Building Wt Room A E €ls s9o|o !
ER Sample ID or '% g- & Date/Time |Sample P S g 'g TE" a U\:u Lab
: reser- |E = h
Sample No. - Fraction | gamnie Location Detail [& & | & | Collected | Matrix | TYP® [Molumel Laiive |8 3 = g,% Sa:gp -
7 o o -~ t' ’: -~ -~ N\
ol 2l NA = Nl leytsEmpmadl-0-89 | o |6SE| i rmone b il Soom ]l t20v | (~ A X
- Ty |
= , e
5. % .n
RMMA Xyes [lno  Ref. No. 2am »1|Special Inslructionsloc Requirements Abnormnl :
- %:b"qé 2 IR C e e Daideg ,:‘ 2 s m CQndItlons oll
Sample Disposal [XlRretum to client [ Disposal by lab]# i s i ',r"- o & - '; . Hmlpl
H - A g /“C:" Ser 1:".'”‘-": S St tEEs ]
Turnaround Time [INormal (X Rush Required Report Date | .o H e 300l of 27, L s e 4o
: | Name Signature o ,‘ o - A gl
?—:::::ie ; ; . " -~ e g P & ’/‘-‘ g iﬁuf"‘nf e
3 - '} - -
Members| oclAleg =/ 7 7 AT VI T /7554 TETS TRE PR Tt e S bt olgen,
J‘___ b 0% \’r — Ny 3 T g_,__,__._,—‘ \-“\ SN \*".\t.g( :.C‘ { o L AARS -11-1' T R A
1. Relinquished by 7( 7.7 , F O ,/,' ats:é /}$ _/,; /Time /. o r 4. Relinquished by Org. Date Time
1. Racal\:w‘ / ; _f'; — g?.) . .’n"\ tg’/ 73 7L' Time /ﬂ J.)-' 4, Received by ' Org. Date Time
2, ﬂelinquisher.l g / Or Dat T:me 5 Relinqulshed by Org. Date Time
/ = L WAV S AV 4 v selsicad: SN N -,
z Receivad by Org. S 472'1 ¥ ‘Date f/z ;/.,‘ Time //0 ‘ 5. Received by Org. Date Time
3. Relinguished bf,’ ) Org. Y eyl ?Data & /“( ﬁ Time Of ¢ | 6.Relinquished by Org. " Date " Time
'| 3. Received by: — -- /// 7 Org..?z//) 7} // Dntq/%///ﬁlmaﬂffd 6. Received by - - Org.— T “Dateﬁ Time

WHITE - To Accnmpanﬁamples.
Laboratory Copy

BI.UE-
Return to

To Accomgana Sampfes, YELLOW- SMO Suspense Copy

PINK- Field Copy




Sanw. . National Laboratories

Radiation Protection Sample Diagnostics

)

To be completed by Customer

e
Sample Analysis Requv: - Form

Page _Lof _L_

Customer

Phone:
Date Results Needed:
Suspect Isotopes:

Organization: /5%

Project Location: Canyars e i
<096)

& 14~ 70

2 L

Other Information: C.&2. < 2= o 52¥5

~“| Hazards/Special Instructiof

N A A

Nees 4

Customer Sample | Date/Time | Sample Requested Analysis
Sample ID Type | Collected | Volume
. é~72
62992903 | Ss;]) |%c 1020| Som/ | (Gamma —,9,/"—<‘-
{(CS — | JarVyy| — H
" Relinquished by %!e /ﬂ % Time _/ / d (Recewed by _ Date J// -3/!. €, Time_// "’r-‘
Relinquished by Date &/ [ ¥¢ Time _O%550 Receaved by, Date /2 /7 ‘/[?A Time (7 9 0
Relinquishe’ Date Time 2ived Date Time -
Relinquishe. Date Time zived by Date Time




from:

subject

WART A Co ¢
\ GESEMA >
@ Sandia NationaFtaboratories

Operated for the U.S. Depariment of Energy by
Sandia Corporation

Albugquerque, New Mexico 87185-1132 .
June 14, 1996

Warren Strong, MS-1132 (7584) : Q\ Uiy G‘\DB

Craig D. Brown (Environmental Dimensions Inc.), MS-1132 (7714)

Ve
Re»él of Radiological Data for ER Site 65E

The sample numbers provided below may be processed as radiologically non-contaminated in
the ER Chemistry Lab (including explosives analysis). A copy of the original data is attached.

Sample Number '
020929-03 — CHGSEMI—002.-55

029908-03 — C16S%=~ L-0b-0 -5
029923-03 — CYGSE- &R -0ol2o-5P

Based on site history and information provided by the Assistant Task Leader (Devon
Jercinovic), the radiological contaminant of concern for Site 65E is depleted uranium (DU)
and samples may be considered surface samples. The activities used as background were
taken from the document, “Background Concentrations of Constituents of Concern to the
Sandia National Laboratories/New Mexico Environmental Restoration Project and the
Kirtland Air Force Base Installation Restoration Program,” Values for the Canyons Area
Background Group best represent Site 65E background and were as follows:

Cs-137: 1.063 pCi/gram

Ra-226: 2.6 pCi/gram

Ra-228: 1.08 pCi/gram

Th-232: 1.03 pCi/gram

Th-234: 2.31 pCi/gram

U-234: 2.31 pCi/gram

U-235: Consistent with U-238 concentration
U-238: 2.31 pCi/gram

Copy to:

BMSI4S Devon Jercingiic 2585y

MS1307 Art Lynch (7577)

Correspondence File: winword\correspondence\chem\96007.doc

Exceptional Service in the National Interest
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Sandia National Laboratories =
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
6-13-96 1:53:22 PM =

r“‘*****i******************************************t*********************

‘ *
K Analyzed by: ? {// 3/5{ Reviewed by .S.D.Ihatzn b!)B l'z(p %
ke dedede ek k kP ke *****************************************************

‘ustomer C.LOJEK/E.RANKIN (7585/SMO)
justomer Sample ID 029929-03 _ oo o]
.ab Sample ID 60090801 CY4sE M ~-002

: MARINELLI SOLID SAMPLE

jample Description
6495.000 gram

jample Quantity
sample Date/Time 6-12-96 10:20:00 AM
wcquire Start Date/Time 6-13-96 12:05:06 PM
Jetector Name : LABO3

llapsed Live/Real Time 6000 / 6003 seconds
Jomments:
R iR L L 2 L R R 2 2 2 2 R A2 AR R A A R R X R A R A L 2 R S E R A R R A A A R A R R R R S R R R R R R R R R R R R AR R R R R X3
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected ----=----- 1.29E+00
TH-234 1.06E+00 3.34E-01 3.92E-01
RA-226 2.31E+00 7.67E-01 5.95E-01
PB-214 8.39E-01 1.85E-01 4 .92E-02
BI-214 7.22E-01 2.32E-01 5.19E-02
T{-232 8.87E-01 4 . 68E-01 1.67E-01
~-228 9.92E-01 3.76E-01 1.90E-01
AC-228 8.89E-01 3.85E-01 1.02E-01
TH-228 3.97E-01 2.59E-01 5.06E-01
RA-224 9.63E-01 3.45E-01 1.19E-01
PR-212 9.68E-01 2.12E-01 4.06E-02
BI-212 1.05E+00 4.69E-01 3.74E-01
TL-208 8.42E-01 3.96E-01 8.21E-02
U-235 Not Detected @ --------- 9.92E-02
TH-231 Not Detected --=--=----- 1.66E+00
PA-231 Not Detected @ --=--=----- 1.34E+00
TH-227 Not Detected  --------- 4 _.01E-01
RA-223 Not Detected @ --------- 1.22E-01
RN-219 Not Detected  --------- 4.12E-01
PB-211 Not Detected  --------- 9.07E-01
TL-207 Not Detected @ --------- 1.50E+01
AM-241 Not Detected --------- 1.57E-01
PU-239 Not Detected @ --------- 3.52E+02
NP-237 Not Detected  --=------- 2.57E-01
PA-233 Not Detected @ --------- 6.22E-02
TH-229 Not Detected  --------- 1.85E-01



[Summary Report] - Sample ID: 60090801
.~ Nuclide Activity 2-sigma MDA

« Name (pCi/gram) Error (pCi/gram)

AG-110m Not Detected @ ------:-- 4,00E-02

BA-133 Not Detected @ --------- 6.87E-02

BE-7 Not Detegted  ~=csco==a 2.76E-01

CD-109 Not Detected --------- 6.58E-01

CD-115 Not Detected @ -~=---a=--- 1.04E-01

CE-139 Not Detected @ --------- 2.70E-02

CE-141 Not Detected @ --------- 4.31E-02

CE-144 Not Detected  --------- 1.78E-01

CO-56 Not Detected @ --------- 3.59E-02

CO0-57 Not Detected @ --------- 2.40E-02

CO-58 Not Detected @ --------- 3.60E-02

C0-60 Not Detected @ --------- 4 .23E-02

CR-51 Not Detected @ --------- 2.45E-01

CS-134 Not Detected @ --------- 5.83E-02

CsS-137 3.71E-02 1.48E-02 2.80E-02

EU-152 Not Detected @ --------- 2.73E-01

EU-154 Not Detected  --------- 2.03E-01

EU-155 Not Detected @ --------- S.51E-02

FE-59 Not Detected @ --------- 7.77E-02

GD-153 Not Detected @ --------- 7.07E-02

HG-203 Not Detected  --------- 2.99E-02

I-131 Not Detected @ ------=--- 3.42E-02

IR-192 Not Detected @ --------- 2.91E-02

K-40 1.26E+01 2.01E+00 3.44E-01

MN-52 Not Detected @ --------- 4 .07E-02

N-54 Not Detected @ ---=----- 3.99E-02 o
)-89 Not Detected @ --------- 3.77E-01 .

NA-22 Not Detecteg --------- 4 83E-02 = A

NA-24 Not Detected @ --------- 1.24E-01 T

NB-S95 S s 3—21IE—53 7.74E-02 NF”(M"‘"/""( ‘/’3'/‘6

ND-147 Not Detected @ --------- 2.22E-01

NI-57 Not Detected @ --------- 9.16E-02

RU-103 Not Detected  ------«-- 3.19E-02

RU-106 Not Detected @ --------- 3.38E-01

SB-122 Not Detected @ --------- €.0BE-02

SB-124 Not Detected @ --------- 3.54E-02

SB-125 Not Detected @ ------===- 9.50E-02

SR-85 Not Detected @ --------- 4 ,30E-02

TA-182 Not Detected @ --------- 1.73E-01

TA-183 Not Detected @ --------- 1.53E-01

TC-99m Not Detected @ --------- 4 .53E-01

TL-201 Not Detected @ -==--=---- 1.02E-01

XE-133 Not Detected @ --------- 1.04E-01

Y-88 Not Detected @ ---=------ 3.03E-02

ZN-65 Not Detected  --------- 1.18E-01

ZR-95 Not Detected @ ------=--- 6.80E-02



R 1332 [ GSE/AT

SMO ANALYTICAL DATA ROUTING FORM

Project Name: ( ANYOMSTESIALEA-  Case Number: SG2 /. 00
SNL Task Leader: /£ DTEA Org/Mail Stop:_ 75R.T . M
SMO Project Coordinator: £ ﬁQN Sample Ship Date: M

ARCOC Lab LabID

- pg3s? 7HE 400 96

Date Results Received: .

Preliminary: Final: [:gz é / %Z

Corrections Requested From Laboratory: Requestor:
Date Corrections Received:

Date Assigned to

SMO Reviewer: Reviewer:

Date Review

Complete: Signature:

Date of Preliminary Person

Notification: Notified:

Date of Final Transmitted
Transmittal: ’7’/ { ‘i‘-/ 70 To__ LOSEK

Transmitted By: _( %fz ‘f Filed In ~
Record Center: | % F

Comments:




ER 13322 [ GSE/AT

SMO ANALYTICAL DATA ROUTING FORM

" Project Name: _&&E@H&Méﬂ‘ Case Number: iéé? 7 /7/ Oa

SNL Task Leader:_/ZDIEA

SMO Project Coordinator; £, Fory

Org/Mail Stop: ZﬁZ:M

ARCOC Lab

05357

773

Date Results Received:

Preliminary:

Corrections Requested From Laboratory:

Lo/ /72

Sample Ship Date: M

LabID

LDl

Requestor:

Date Corrections Received:

Date Assigned to
SMO Reviewer:

Date Review
Complete:

Date of Preliminary

Notification:
_HeF[9
Transmitted By: _( %iZ .f |

Comments:

Date of Final
Transmittal:

Reviewer:

Signature:

Person
Notified:

Transmitted
To: LOSE'K

Filed In -
Record Center: | % F




1al Lah

ANALYODIO HEQLULED I A’

CHAIN UFr LUDIUDY

I UL . .

AR/cogc-|  0..54 |

/

Dept. No.Mail Stop: 75 85 A1S !

Project/Task Manager: Cox v Lo
Projoct Noma: —rM}

Record Center Coda: E/(‘/i 33 ?/é"g/ﬂ" T
Logbook Ref No:

f"

Service Order No.: &~ 013

Date Samples Shipped: _

/4f't.|

/4, b

Carrier/Waybill No.:

Case No.:

Contract No.: 274 l

‘?f..:f,‘?’ot) r

Parameter & Method Requested

[.ah Contact: Feraan. /, Pa-um]utz SMO Autharizati
Lab Destination: A7 /A %8/ Bill to: Saudia National Laocatdries
SMO Contact/Phone: 4 1V l.yc_' >~ 26257 Supptier Services Department

Send Report to SMO Aafhy Be <live

P.0. Box 5800 MS 0154
Albuguerque, NM 87185-0154

Seec

Sample Disposal [ Return to Client [ pisposal by lab} ‘

;“(f it

Turnaround Time [JNormai [3Rush Required Report Date

" Date Eni orqci' M JdIW) ol
" Entsred

N‘EV

Location | .. aes oo . Reference LOV (available at SMO) .
ok |2 Container c ) g
Building ____ VA Room _AL4L g _g e oSsle |[§(F
- (2] [~ a T i
. ER Sample ID or o 2 Date/Time |Sample Preser- [E2E|E 2 \
Sample No. - Fraction Sample Locatign Detail 23 = Collectpd, | Matrix Type [Volume vative |5 3 g 55 Y]
R _ W oo-SS "\Hl 2 nE - B R
ol IR | Tle|T |evesE -6h-orf-o-55 | (s 6SE : bﬂc\s S |/ st sren| & 54X ___
- £5 |- ol ~
2| RAIBI | "10|3]cyes£4-6R-003-0 =50 O | £4 o e | | | | ] | |1 X
o = B Sk oo
ol A71lol - |ol3levesed-6h-ca-0-55 | D |e5& weol K v ) 1X1X]
- 0.
- 7 S O
RMMA Byes [Ino  Ref. No. Sample T"”” ;"'-E\‘:., : _.g,i';'. Special Instructions/QC Requirements |Abnormal = . .

LLEHE.

PPc.0o.c & Os354
’ C.o.c.5s % 0535% 7 Loechhee

1o Jee ses Conditions on

GG DIy s CGO.° T 08357 786 Aedars ’
Sample |Mame Signature Init { Company/Organization/Phone C-;"" 7";_053 s€ T f’”’"""’z""'ﬁ‘ ' ‘
Team : =3 ; . P qm Y rese /s kB
Members /(Nj/f"ﬂ" / A e —7fo’/-"7 AN /753 : Crnrj Brocwn i !
eyl
L 1 Relmqunshed bv .ﬂ.’ Org d- 7/753,/ Dat%//f[ Time (7 ?'45 4. Heimqmshed by Org. Date Time
1 Becewedb 7{ ;Eg Otg M50 Dateé/é /“, Time (\ ]Y‘J 4 Hecewed by _ Org. Date Time
flell i) //’/’_, Org’fﬂﬁ JIr/3 Datz; A / %Time [/ﬂm 5. Relmqunshed by _ ,Org.' Date Titne
2 Raceived by— s Org J,J(??/ Date {/‘ 4L'Tima Y 6 5. Received by Org. o .Dale_ Time
3. Relmqmahadb = “ Org S 3 Data /[_’ /(’6 Time 700 6 Heimqunshed by ' Org. Date Time
3 Received by . /" Org. 7 2 / Datw/;/ G, Tirne ,{, )7 o0 (] s. Recelved bv Org. Date Time
WHITE - To Accomipany Samples, BLUE- To Accom gana Samples, YEULOW- SMO Suspense Copy PINK- Field Copy
Laboratory Copy Return to -



()

" Phone:
Date Resuits Needed:
Suspect Isotopes:

Project Location: C“"!f"" _/;:{_ Aol
i P ¢rf{;§on'c

Other Information: <.o< 0535‘/

Organization: 7885 #s/%'%

2B~ 25

& /1[q¢

Pl -dcdh

‘K MATA Pus?

Sample

San. . National Laboratories = /. ( , Sample Analysis Requd Form
Radiation Protection Sample Diagnostics /ﬂ 9 fuapri—’ Page [ of |

To be completed by Customer ) Shaded areas are for RPSD use onl
Customer : : Hazards/Special Instructions: Vé]

Customer Sample | Date/Time equestednalysis
Sample ID Type | Collected | Volume
027%7/-03| Sp,/ @\S\'\b%\@ Soml | Gamma Spec
c298%%0] ) [*"an| | AS L
0279¢/-03] W Mgl V & A
e 5 — | owevte] — | f S |

Relinquished
Relinquished by

Relinquished by

Date

Relinquished * -

Date

Time Qdé Received b

Date _¢/2/5¢ Time /&5 Receiv

: Time /0o 5.
Time Received by ~ Date Time
Time “aceived by Date Time _
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Sandia Nationmal Laboratories
Radiation Protection Sample Diagnostics Program [881 Laboratory] *

6-06-96 11:54:07 AM

*

*

Ctdkdkkkhkdkdkkkkhkhkhkkkkdkdkdkdkhkdkdkhkdkkkbkhkhk kbbb hh kb kkkk kb khkdkdhkdkkkkdk bk dkkohx

- analyzed by:

Thdkkkdkkkkddkhk

lustomer

(oA

* %k *

2/7/4 ¢

Reviewed by > B Ej,bh’- (0/7/7(9 *

*

Tkkkkkkkkkkkkkkkhkdkkkkkkkkkkhhh ok dkdrddkkdkkh kb dkkkkk*
C.LOJEK/E.RANKIN (7585/SMO

lustomer Sample ID
sab Sample ID

j3ample Description

3ample Quantity

3ample Date/Time

lcquire Start Date/Time
Jetector Name
ilapsed Live/Real Time

“omments:

029891-03

60084601

MARINELLI SOLID SAMPLE

843.000 gram
9:45:00 AM
10:11:28 AM

6-05-96
6-06-96
LABO2

6000 /

6003 seconds

Lese /O)?_-OIL}'O'%

kkkkdkhkdkhkdkkkkdhkhkhkhkdkdkdkdkkdkkdkkkkkkdhdkdddhdbdbddbdbrhrhkbkrrdrrhbhkdrhbkhbbddbhrdhdkdkdddd

Nuclide
Name

Activity
(pCi/gram)

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Detected
8.08E-01
1.46E+00
5.09E-01
4.64E-01

5.15E-01
4.93E-01
5.52E-01
6.28E-01
5.14E-01
5.02E-01
5.96E-01
4.49E-01

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

3.13E-01
6.12E-01
1.03E-01
8.87E-02

2.40E-01
1.78E-01
1.77E~QL
2.12E-01
1.86E-01
1.34E-01
2.65E-01
9.69E-02

- o o o om=
e
-— - - - - - -

e T e

-— e e = o e =

MDA

(pCi/gram)

2.78E+00
4.39E-01
4.49E-01
3.6BE-02
3.44E-02

1.11E-01
1.24E-01
6.64E-02
4.05E-01
6.90E-02
3.31E-02
2.39E-01
4.97E-02

1.95E-01
2.23E+00
1.19E+00
2.79E-01
1.56E-01
3.20E-01
7.34E-01
1.12E+01

4.56E-01
3.62E+02
2.25E-01
4.92E-02
2.32E-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

- - o o= -

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.65E-01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.68E+01
Detected
Detected
Detected

Detected .

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

- Sample ID: : 60084601

2-sigma
Error

- e = = -

- e -

-— = e

- e e o =

- e - o-

- - e oo -

- - - -

- e - - -

- - - -

- o - -

MDA
(pCi/gram)

3.81E-02
4 .90E-02
2.09E-01
7.74E-01
6.92E-02
2.42E-02
4.48E-02
1.96E-01
2.98BE-02
2.58E-02
2.51E-02
3.01E-02
1.92E-01
3.95E-02
1.95E-02
2.02E-01
1.37E-01
1.14E-01
6.07E-02
9.07E-02
2.35E-02
2.45E-02
2.31E-02
1.79B-01
2.93E-02
2.71E-02
2.61E-01
3.45E-02
8.95E-02
1.57E-01
1.6BE-01
6.41E-02
2.24E-02
2.22E-01
4.15E-02
2.59E-02
6.81E-02
2.92E-02
1.29E-01
4 .51E-01
4.02E-01
1.61E-01
1.40E-01
2.20E-02
8.63E-02
4.69E-02



ckddkdkdkdhkhkdk kbbb hk kb kb bk kb ddrdrdrrddrdrdrbbdddrbdbddbrhdddh bbb hdrhrhddrdrdkhrdrdbbdddrdddrdx

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
6-06~96 1:38:53 PM *

thkkkhkkkkhkhkhkkkkdkkkkkbhk kb kkhhkkkbkkdkhkhkhkhhdbrhrdrddhkrhdhdhkhbdbrdhhkddhrrdbkhrddrhdkasd

' *
-nalyzed by: é/?/;( ; Reviewed by:s.°‘l3'5£a[\5‘- 9/7 /f(o *
rhdkdkkkkhkdkk ok k kb kP Ak ok hkhkdhdrhdkdkkhkdkdkkhhkkdhhkdkhkkkkhkkkdkhdhhdkrkkdkhkdkdhhkdkdrds

Justomer : C.LOJEK/E.RANKIN (7585/SMO
Justomer Sample ID : 029884-03 .
sab Sample ID : 60084602

MARINELLI SOLID SAMPLE L\\ bS Ch OSQ'
909.000 gram

6-04-96 10:20:00 AM

6-06-96 11:56:05 AM

LABO2
6000 /

3ample Description
jample Quantity

3ample Date/Time
A\cquire Start Date/Time
Jetector Name

ilapsed Live/Real Time

®e oo e 8B o8 se

6003 seconds

-
Zomments:
kkdkdkhkhdhkkhrdhdddbdbkhhrddbhbdddbdtddbdrdhrdrkddhrrhdhbddhdddhddhhkdddthbddddrdrddbbddbdddkdddddd

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 2.79E+00
TH-234 1.61E+00 8.33E-01 4.93E-01
RA-226 1.46E+00 4 .93E-01 3.89E-01
PBR-214 6.84E-01 1.76E-01 3.28E-02
BI-214 6.20E-01 1.07E-01 3.33E-02
TH-232 4.91E-01 2.30E-01 1.18E-01
-228 5.25E-01 1.43E-01 1.15E-01
228 5.06E-01 1.31E-01 6.27E-02
1H-228 3.59E-01 1.57E-01 3.67E-01
RA-224 5.61E-01 1.97E-01 6.02E-02
PB-212 5.36E-01 1.37E-01 3.10E-02
BI-212 6.93E-01 3.20E-01 2.51E-01
TL-208 4 .47E-01 8.585E-02 5.23E-02
U-235 6.65E-02 1.44E-02 7.85E-02
TH-231 Not Detected @ --------- 2.25E+00
PA-231 Not Detected @ --------- 1.15E+00
TH-227 Not Detected @ ---=------ 2.76E-01 —
RA-223 Not Detected @ --------- 1.66E-01 -
RN-219 S BEB-51 eI B 1 3.14E-01'¢/¢T0/"/“/J y
DB-211 Not Detected - --------- 7.16E-01 ¢/
TL-207 Not Detected @ --------- 1.06E+01
AM-241 Not Detected @ --------- 4 .41E-01
PU-239 Not Detected @ --------- 3.70E+02
NP-237 Not Detected @ --------- 2.04E-01
PA-233 Not Detected @ --------- 4.64E-02
TH-229 Not Detected  --------- 2.37E-01



[Summary Report] - Sample ID: : 60084602
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-110m"~ Not Detected  ------=-=- 2.52E-02
BA-133 Not Detected @ --------- 5.26E-02
BE-7 Not Detected @ ----==-=-- 1.89E-01
CD-109 Not Detected @ ------=--- 7.04E-01
CD-115 Not Detected @ --------- 9.1BE-02
CE-139 Not Detected @ -----=--- 2.48E-02
CE-141 Not Detected --------- 4 ,.50E-02
CE-144 Not Detected @ --------- 1.97E-01
CO-56 Not Detected @ --------- 1.83E-02
C0-57 Not Detected @ --------- 2.58E-02
CO-58 Not Detected @ --------- 2.52E-02
C0-60 Not Detected @ ----=--=--- 2.83E-02
CR-51 Not Detected @ --------- 1.92E-01
CS-134 "Not Detected @ --------- 4.17E-02
CS-137 4 .91E-03 8.81E-03 1.48E-02
EU-152 Not Detected @ ------=--- 1.87E-01
EU-154 Not Detected @ --=-- - 1.41E-01
EU-155 Not Detected @ --------- 1.14E-01
FE-59 Not Detected @ --------- 5.78E-02
GD-153 Not Detected @ ------=--- S.43E-02
HG-203 Not Detected @ --------- 2.40E-02
I-131 Not Detected @ --------- 2.67E-02
IR-192 Not Detected  ---=------ 2.22E-02
K-40 1.40E+01 2.05E+00 1.80E-01
MN-52 Not Detected @ --------- 2.82E-02
MN-54 8503702 5588583

'-99 Not Detected @ ---------
_.A-22 Not Detected @ --------- 3.17E-02
NA-24 Not Detected @ --------- 2.60E-01
NB-95 Not Detected @ ~-------- 1.20E-01
ND-147 Not Detected @ --------- 1.72E-01
NI-57 Not Detected @ --------- 4  35E-02
RU-103 Not Detected @ -----=---- 2.17E-02
RU-106 Not Detected @ ----=-==-=-- 2.27E-01
SB-122 Not Detected  -----=---- 5.29E-02
SB-124 Not Detected @ -----=---- 2.51E-02
SB-125 Not Detected @ --------- 6.60E-02
SR-85 Not Detected @ --------- 2.80E-02
TA-182 Not Detected @ -----=--- 1.24E-01
TA-183 Not Detected ---=------ 5.00E-01
TC-99m Not Detected — --------- 7.26E+00
TL-201 Not'Detected --------- 2.05E-01
XE-133 Not Detected @ --------- 1.98E-01
Y-88 Not Detected @ --------- 1.92E-02
ZN-65 Not Detected @ --------- 8.31E-02
ZR-95 Not Detected @ --------- 4 . 50E-02

1.42E-02 Mﬂfﬂﬁ""”( ‘?
3.26E-01 . 72/
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Sandia National Laboratories

-

6-06-96

*

Radiation Protection Sample Diagnostics Program [881 Laboratory] *
3:23:21 PM

*

Tddkdkdkk kb kb kb k bk kb kbbb kb ko k kbbb kb kb hk kb kb ko

/o fe e

shkkkkkkdkddkdkhddk

¢ analyzed by;‘?
~ustomer

Justomer Sample ID
.ab Sample ID

3ample Description

jample Quantity

jample Date/Time

icquire Start Date/Time
Jetector Name
ilapsed Live/Real Time

oe se

Reviewed by:S-B. Thugo~ “’/7/"'-’69 *
L2 2 R E R A A R A SR LR SRR A R AL AL AR E L A SR R A R XX R R LS X R PR L & 3
C.LOJEK/E.RANKIN (7585/SMO
0299501-03
60084603

MARINELLI SOLID SAMPLE
723.000 gram
6-05-96
6-06-96
LABO2
6000 /

10:50:00 AM
1:40:36 PM

6003 seconds

*

0|3
CWGE” b ot -0 %

comments :
2 R 2 A L S S R 2 A L R R S 2 R 3 3 L R L E R SR S R S A R A SR AR X 2 S22 2 R A 2 24 2222 S22 S XTI TR LT XX XL R 7
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 3.38E+00
TH-234 1.25E+00 4 .26E-01 5.558E-01
RA-226 1.89E+00 8.45E-01 5.29E-01
PB-214 7.79E-01 1.32E-01 4 ,32E-02
BI-214 7.11E-01 8.74E-01 4_.28E-02
T™H-232 8.87E-01 6.57E-01 1.36E-01
228 8.89E-01 3.97E-01 1.42E-01
228 8.32E-01 4 .40E-01 8.21E-02
TH-228 6.49E-01 2.22E-01 4.60E-01
RA-224 8.47E-01 3.86E-01 8.52E-02
PB-212 8.21E-01 2.59E-01 4.06E-02
BI-212 1.07E+00 6.05E-01 3.20E-01
TL-208 7.30E-01 2.92E-01 6.40E-02
U-235 Not Detected  --------- 2.36E-01
TH-231 Not Detected @ ~---=-==-- 2.76E+00
PA-231 Not Detected @ --------- 1.48E+00
TH-2§7 Not Detected @ --------- 3.67E-01 ,
RA-223 Not Detected @ --------- 1.90E-01 7
RN-219——— 523803 34 7E-03 31915 1 ATt ?1—/7/"
PBR-211 Not Detected =~ ------=--- 9.15E-01
TL-207 Not Detected W --------- 1.33E+01
AM-241 Not Detected @ -----=---- 5.51E-01
PU-239 Not Detected @ --------- 4 .50E+02
NP-237 Not Detected @ --------- 2.72E-01
PA-233 Not Detected --------- 5.88E-02
TH-229 Not Detected --=------- 2.89E-01



[Summary Report]

Nuclide
Name

ZN-65
ZR-95

- Sample ID: 60084603
Activity 2-sigma MDA
(pCi/gram) Error (pCi/gram)
Not Detected @ ------- - 4 .00E-02
Not Detected @ --------- 6.35E-02
Not Detected @ --------- 2.46E-01
Not Detected --------- S.35E-01
Not Detected --------- 9.36E-02
Not Detected @ --------- 3.01E-02
Not Detected  --------- 5.43E-02
Not Detected @ --------- 2.39E-01
Not Detected --------- 3.39E-02
Not Detected @ --------- 3.17E-02
Not Detected @ --=-=------ 3.16E-02
Not Detected  --------- 3.59E-02
Not Detected @ --------- 2.2BE-01
Not Detected @ --------- 5.17E-02
1.00E-01 3.99E-02 2.40E-02
Not Detected @ --------- 2.48E-01
Not Detected @ ----=-=-=--- 1.83E-01
Not Detected @ --------- 1.42E-01
Not Detected  --------- 6.95E-02
Not Detected @ --------- 1.15E-01
Not Detected @ --------- 2.99E-02
Not Detected @ --------- 3.00E-02
Not Detected  --------- 2.79E-02
1.77E+01 2.57E+00 2.21E-01
Not Detected --------- 3.61E-02
Not Detected - --------- 3.44E-02
Not Detected @ --------- 3.25E-01
Not Detected . ---=------ 4,.04E-02
Not Detected  --------- 1.15E-01
Not Detected @ --------- 2.11E-01
Not Detected @ --------- 2.03E-01
c-F2EB2— 5 0pE-62—— 4 30E- Ozﬁ?’e/U
Not Detected  -----=---- 2.74E-02
Not Detected @ --------- 2.70E-01
Not Detected ——mm—— - - 5.27E-02
Not Detected @ ------=--- 3.20E-02
Not Detected @ ---=------ 8.52E-02
Not Detected @ ----==---- 3.73E-02
Not Detected  --------- 1.50E-01
Not Detected @ --------- 5.51E-01
Not Detected --------- 6.37E-01
Not Detected @ -----c---- 2.07E-01
Not Detected @ --------- 1.78E-01
Not Detected @ --------- 2.76E-02
Not Detected  --------- 9.97E-02
Not Detected @ --------- 5.72E-02

7 7#/‘5
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* Sandia Radioactive Sample Diagnostics Program

6=7-1996 *

khkdkdhhkhkdkkhkhkhkhkhhhkhkhkhhkhhkhdrhkhhhhhkhhhdrdhhdhhhrhhthhddddtdhdhdbhdbhdddddhhhddk
SC Analysis Program - version 5.1

Batch Number : 60084602
Count Protocol ¢ 3

Client

Laboratory ID 881-2
Count Date 06-Jun-96

Protocol Name
Region of Interest
Count Time

20-600

88 60 09 99 %0 o0 o0 o0 B 8D 00

Background cpm 2.85 +-
Background tSIE 226.8
Background Eff 0.986
Systematic Error 8.90%
Sample Aliquot 0.100 g

Alpha MDA
Alpha CL

4.84E+00 pCi/g
2.32E+00 pCi/g

H3AB -- SWIPE/SOIL

60.0 minutes
0.44

CANYON TEST AREA SOIL

(C.LOJEK 7585) 60084602

Alpha Efficiency = 0.9937 - exp(-0.06849%tSIE~0.7874)

Flag Description:

>CL : Result > 2-sigma Error and Result > Critical Level.

<CL : Result < 2-sigma Error and Result < Critical Level.

7L : Result < 2-sigma Error and Result > Critical Level.

2L : Result > 2-sigma Error and Result < Critical Level.

RPSD Client Alpha Activity

S# 1ID ID cpm Error tSIE Eff pCi/g Error Flag
wﬁ”éDZ 002 29884-3 3.20E+00 4.62E-01 332 0.992 1.59E+00 4.22E+00 <CL
3 003 29901-3 2.32E+00 3.93E-01 292 0.991 -2.42E+00 3.98E+00 <CL



dekhkhkkhkhkhkkkhkhkdkkkhkhkkhhhkhdhkdhhkhkdkhhhdhkhhdhdddhhddhhdhkdhhthhhhhddhhdhkhkhhddd

* Sandia Radioactive Sample Diagnostics Program

6=7-1996 *

dkkhkkkkdkdkhkdkhhdkhhkhkhkhdkdkhkhkhhkhkhhhkhkddhhddhdkdbhkhdkhkdkdhdddhhkhkddhdhdkhhdhhhhhhdhk
,SC Analysis Program =- version 5.1

Batch Number

Count Protocol
Client

Laboratory ID
Count Date
Protocol Name
Region of Interest
Count Time

3

881-2

12-2000

Background cpm 37.00 +-
Background tSIE 226.8
Background Eff : 0.888
Systematic Error : 6.30%
Sample Aliquot : 0.100 g
Beta MDA = 1.88E+01 pCi/g
Beta CL = 9.28E+00 pCi/g

60084602

06=Jun-96
H3AB -- SWIPE/SOIL

CANYON TEST AREA SOIL

60.0 minutes

1.57

(C.LOJEK 7585) 60084602

Beta Efficiency = 0.8970 - exp(-0.03002*tSIE~0.9335)

Flag Description:

>CL : Result > 2-sigma Error
<CL : Result < 2-sigma Error
CL : Result < 2-sigma Error
@CL : Result > 2-sigma Error

RPSD Client

Critical Level.
Critical Level.
Critical Level.
Critical Level.

Beta Activity

S¢ 1ID ID cpm
2 002 29884-3 3.76E+01
3 003 29901-3 3.87E+01

and Result >
and Result <
and Result >
and Result <
Error tSIE
1.58E+00 332

1.61E+00 292

Eff pPCi/g Error Flag
0.896 3.02E+00 1.60E+01 <CL
0.895 B8.46E+00 1.65E+01 <CL
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SMO ANALYTICAL DATA ROUTING FORM

Project Name: M&_&Bﬁ' Case Number:_ 24/ -4/ DD

SNL Task Leader: [ /(I

SMO Project Coordinator: ﬁ&lf ON

Org/Mail Stop: ZSES[ //Y g_/:

ARCOC Lab

ORSS FHS

Sample Ship Date: é/ é'/{é

Lab ID

LODSY F

Date Results Received:
Preliminary: Final: Za / ( 2./ g {;
Corrections Requested From Laboratory: Requestor:
Date Corrections Received:
Date Assigned to
SMO Reviewer: Reviewer:
Date Review
Complete: Signature:
Date of Preliminary Person
Notification: Notified:
Date of Final { Transmitted
Transmittal: /_4 G { G~ To: { i3 £
Transmitted By: Q £ Filed In
30

Comments:

Record Center:_, %Q ;
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Dept. No./Mail Stop: T(E 2N Gy 6513'Samble§'éhlpﬁed"' e /:dé lé Sontractie: o0
PrajuctiTask Manager:* . oo« ¢ 'o 0 , T .. _CarrerAWaybill No:: _ MO CaseNo; AR/ 4 O
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Service Order No.: ¢ ~..¢. /7l Send Report to smo{.: 72y x_’.?nr.(yr. En Albuguesue, NM 87185-0154 5
Location | Tech Area of 27 i N Reference LOV (available at SMO) f:
ol |3 Container c ¢
Building 7 & Room 2124 ;E: £ 2 o Sale !
ER Sample ID or = ﬁ - Date/Ti Sampl P E 22 E“ \l)
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1. Relinquished by 7( Org. .1-,—/:75-52 ate 4_/5/ / Time o I g 4, Relinqulshed by Org. Datea
| 1. Received hv or Qr ”E DY Date ///.A, Tima 07{4 4 Recelved by o Drg. Date '
2. llulmqmahu hv, 5 ’/// /./” ‘!/1 Oru*fr 73./_3 Dauig/’ i’6 . Tima //df 6. Halmquishud hy Org. Date §
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- WHITE - To Accomplnv Samples, BLUE-

I ahnratnny Cnnw
anatl

i

To Accom
Return to

g&r‘r éamples, ‘ YELLOW-— SMO Suspense Copy

PINK- Field Copy

4




AR/COC-| &> = =

SE 2001-COD (@-94)

' Parameter & Method Requested
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7es7 A?'aProicctn’ask Manager; (i /e d"’j el Case No; 26 —~ /- &0
Reference LOV (available at SMO)

Project Name: Ci 1 p?”S
Location | .. aes o277

Container

Building 2o Room 227

. ER Sample ID or
Sample No. - Fraction Sample Location Detail

Preser-

Date/Time |Sample
vative

Collected Matrix

Sample
Method
Type

Type [Volume|

Beginning
Depth in Ft.
ER Site No.

Glalte
‘ | 7—0 5 /’ Snoml ‘7‘-_ "y
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Sandia National Laboratories
Radiation Protection Sample Diagnostics

)

Sample Analysis Request Form
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To be compleled by Cusfomer
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Sandia National Laboratories
Radiation Protection Sample Diagnostics Progrzam [881 Laboratory] *

6-06-96 5:36:54 PM

%

*

2222222333223 32 232232323222 222 i i ti i i 22ttt d it 222222 222222222 28 XY

4/7 ¢ ¢

© aualyzed-by:

“kkkkkkkkkkkk ke kk

‘ustomer

‘ustomer Sample” ID
:2ab Sample ID

:ample Description

,ample Quantity

.ample Date/Time :
cquire Start Date/Time :
)etector Name
'lapsed Live/Real Time

‘omments:

% %k % % & %k ke

ee oo ee

C.LOJEK/E.RANKIN (7585/SMO

029892-03
60084701

MARINELLI SOLID SAMPLE

591.000
6-05-96
€-06-96

LABQ2

6000 /

gram
©:10:00 AM
3:54:11 PM

6003 seconds

.Reviewed by:jrﬁnciqfﬂ-(alﬂi?h» .

khkddkkkdkdkhkkdkhkhhdbhdrdbhbdtdkkdbtddr b hhhkdtdrrddddrhdrdd

(Nbs5E -ap-olg- 0-%

dkhkkdkdkdkkkkdhhkdkhhkkkddkkkhhhddddbbdbdkbkddhddrddrhdddbbbdddddrhrdrdrhrrhdrdtdhdrddordrdtex

Nuclide
Name

Activity
(pCi/gram)

Not
Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Detected
Detected
1.92E+00
.73E-01
.67E-Q1

.46E-01
.18E-01
.57E-01
.70E-01
.91E-01
.18E-01
+59E-01
.09E-01

AI~JUDJ3I0 ~J O

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

- e e om o=

6.22E-01
1.72E-01
3.14E-01

6.78E-01
2.80E-01
1.99E-01
3.07E-01
2.55E-01
1.31E-01
4.90E-01
1.43E-01

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

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

MDA

(pCi/gram)

3.61E+00
8.48E-01
5.71E~D1
5.12E-02
4.64E-02

1.46E-01
1.29E-01
7.55E-02
5.03E-01
9.63E-02
4 .57E-02
3.06E-01
€.87E-02

2.56E-01
2.98E+00
1.65E+00

" 3.8B8E-01

2,15E-01
4.37E-01
1.04E+00
1.36E+01

5.90E-01
4 ,92E+02
4.23E-01
6.49E-02
3.14E-01



kdkkkhkkhdkrdrhrrdbhrkkdd bbb rrrdr bbbk bbbk kb dddddddrdrd

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
*

€6-06-96 7:21:30 PM
R T T T T T T T L T L L T L S

*
Analyzed by: 4/7 - .Reviewed by:SB.DLal‘h— w/'f/?u *
222222222 L 2 2 X4 kthkkbdkdhkthkkdrhhkdthdkdkdtttttbtdtdrthkrdrrhddrhkkdddrddkdddeddddtrd
ustomer : C.LOJEK/E.RANKIN (7585/SMO)
ustomer Sample ID : 029894-03
zb Sample ID : 60084702

ample Description MARINELLI SOLID SAMPLE

‘ CYL?E’C}@«OA—D

ample Quantity g 754.000 gram

ample Date/Time : 6-05-96 9:35:00 aM

cquire Start Date/Time : 6-06-96 5:3B:37 PM
atector Name : LABO2

lapsed Live/Real Time : 6000 / 6003 seconds
omments:

L R LA 222222 222 A XX XL XX T TS ST SLS LA AR A A2 XXX XSS LRSS S22 2R 22 2 2222 2
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ ---=--=---- 3.44E+00
TE-234 1.84E+00 €.87E-01 6.21E-01
RA-226 2.05E+00 8.44E-01 5.15E-01
PBE-214 9.24E-01 1.53E-01 4 .49E-02
5I-214 9.11E-01 1.66E-01 4 ,15E-02
T=-232 8.87E-01 4 ,32E-01 1.46E-01
. 128 8.70E-01 2.13E-01 1.32E-01
L _-228 9.85E-01 1.93E-01 8.18E-02
TE-228 9.55E-01 2.64E-01 4 . 75E-01
RA-224 9.17E-01 3.10E-01 5.80E-02
°2-212 8.83E-01 1.B3E-01 4 .08E-02
=I-212 S5.05E-01 3.95E-01 2.72E-01
TL-208 8.79E-01 1.68E-01 6.27E-02
U-235 Not Detected @ --------- 2.36E-01
TH-231 Not Detected --------- 2.75E+00
PA-231 Not Detected @ --------- 1.40E+00
TH-227 Not Detected @ -=----=--- 3.71E-01
RR-223 Not Detected @ =--«-==---- 1.95E-01
RN-219 Not Detected @ --------- 3.85E-01
PB-211 Not Detected @ ---c--=-- S-.01E-01
TL-207 Not Detected @ --------- 1.33E+01
AM-241 Not Detected @ --=------- 5.52E-01
PU-239 Not Detected @ --------- 4 _55E+02
NP-237 Not Detected @ ------=--- 2.99E-01
DA-233 Not Detected @ ---=-c---- 5.75E-02
TH-229 Not Detected  «-c------ 2.B85E-01
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratoryl *
6-06-96 9:06:16 PM *
A 2 ettt et 2tiid2 2222 il i il i d st i AR d i al 3223222222222 d R 22 R R X X
%*
aualyzed-by: ¢ 7/5"{ .Reviewed by:S-'B.Céah:s (0{7/9(4 *
sk g% % % kg gk de ek ke %k *k%kkk **************************i********?************
ustomer : C.LOJEK/E.RANKIN (7585/SMO)
ustomer Sample ID : 029896-03 :
ab Sample ID : 60084703
le Description : MARINELLI SOLID SAMPLE ik~ 5P
gnlgle Quantity 2 733.000 gram ey bS E- 6F
ample Date/Time : 6-05-96 9:35:00 aM
cquire Start Date/Time : 6-06-96 7:23:13 PM
stector Name : LABO2
lzpsed Live/Real Time : 6000 / 6003 seconds
omments:
I IR LRI L2222 42222222222 i 22 i 222 i 222322422 222232222233 22X 222222
Nuclide Activity 2-sigma MDA
Nzme (pCi/gram) Error (pCi/gram)
J-238 Not Detected  =--------- 1.99E+00
T=-234 1.96E+00 5.41E-01 6.07E-01
RA-226 2.39E+00 8.51E-01 6.04E-01
FE-214 5.33E-01 1.59E-01 4.61E-02
=I-214 8.62E-01 1.48E-01 4 ,52E-02
TH-232 9.25E-01 4_.37E-01 1.44E-01
: 28 7.85E-01 2.04E-01 1.29E-01
Ao 428 8.8%9E-01 - 3.32E-01 7.31E-02
TH-228 8.07E-01 ©.6BE-01 ’ 4 57E-01
RA-224 S.07E-01 2.87E-01 6.41E-02
cB-212 8.59E-01 1.44E-01 4.01E-02
3I-212 9.39E-01 3.47E-01 2.73E-01
TL,-202 7.09E-01 1.33E-01 5.95E-02
Jj-235 Not Detected @ =-===-=---- 2.45E-01
TE-231 Not Detected @ --------- 2.79E+00
2A-231 Not Detected @ --------- 1.46E+00
TE-227 Not Detected @ --------- " 3.71E-01
A-223 Not Detected @ -~-------- 1.97E-01
iN-218 Nct Detected @ --------- 4.01E-01
ZR-211 Not Detected  --------- 9..28E-01
TL-207 Not Detected @ =---=----- 1.31E+01
M-241 Not Detected  --------- 5.68E-01
2U-239 Not Detected  ----<---- 4.64E+02
E-237 Not Detected @ --------- 3.03E-01
RA-233 Not Detected  ---v-=--- 5.B6E-02

=B=229 Not Detected @ ---=-==-- 2.80E-01
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
6-06-96 10:51:14 PM *

kY kkwkdkdrdbhkrkb bk tdkrr bbbkt b dk ek kbbb kb b v bk w kb bk

{/7 5 ¢ .Reviewed by:S.B.E/La!‘n Lcl" /7(: .

kkkdkhkdkdkdkb kbt bbbk dkdrdkrrdrrrrdrdrhrdrdbrdrards

C.LOJEK/E.RANKIN (7585/SMO)
029897-03 :
(Y65 & T)-orT-0-5¢

- AnalyZed ‘by:

kb kkdkkk bk Ehdkkd
‘ustomer

Justomer Sample ID
ab Sample ID

80 0o 0o

60084704

jample Description
jample Quantity
jample Date/Time

MARINELLI SOLID SAMPLE
771.000 gram
6-05-96 10:20:00 AM

%6 oo 98 9w so eo

\cquire Start Date/Time 6-06-96 9:08:14 PM
Jetector Name LABO2
ilapsed Live/Real Time 6000 / 6004 seconds

Zomments:

r*******************************************f****************************

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 2.08E+01 6.02E+00 3.49E+00
TH-234 1.85E+01 3.83E+00 6.89E-01
RA-226 6.11E+00 1.0SE+00 5.92E-01
PB-214 9.12E-01 1.71E-01 4.6BE-02
BI-214 B8.0%E-01 7.18E-01 4  5EBE-02
TV -232 8.06E-01 3.88E-01 1.45E-01
F 2B 8.3BE-01 2.12E-01 1.28E-01
AL -228 8.11E-01 7.59E-01 7.82E-02
TH-228 9.59E-01 6.21E-01 4 .93E-01
RA-224 7.68E-01 2.27E-01 7.31E-02
PB-212 8.46E-01 1.42E-01 4 .28E-02
BI-212 9.18E-01 3.03E-01 2.69E-01
TL-208 7.83E-01 1.53E-01 6.23E-02
U-235 2.60E-01 1.80E-01 1.85E-01
TH-231 Not Detected @ ----=---- 3.77E+00
PA-221 Not Detected @ -----=---- 1.53E+00
TH-227 Not Detected @ ---====a- 3.70E-01
RA-223 Not Detected @ ----=----- 2.72E-01
RN-219 Not Detected =----e-==- 4 .25E-01
PE-211 Not Detected @ ---=------ 9..80E-01
TL-207 Not Detected ---=------ 1.27E+01
hM-241 Not Detected @ ----c---- 6.96E-01
PU-239 Not Detected @ =--=c---- 5.02E+02
NP-237 Not Detected @ --------- 3.50E-01
PAR-233 Not Detected @ ----c=--- 6.07E-02
TH-229 Not Detected @ --------- 3.65E-01
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
*

6-07-56 12:35:47 AM
*Y kkkdhkkkkddkdkhkkkkhhkkdh ok hkk ko kkhhkkkk kb hk kR kkk bk kkkkkhh kv kR kkk

¢/ 2/¢¢ .Reviewed by:S B . Charo L”r’ l‘?(c .

Analyzed‘by:/j;;;y
. kkkkhkkhkkhkkhkihkkdk kkkddkkddbhdbddhdbkbhkddrrrdddrdbdbbddd bbbt dddrdbrdbdtdrrddsx
ustomer : C.LOJEK/E.RANKIN (7585/SMO)
ustcmer Sample ID - 5 233399603
ab Sample ID : 4705 -
Al “5;»« o\% -0 —<
ample Description : MARINELLI SOLID SAMPLE
ample Quantity 3 €74.000 gram

6-05-96 11:05:00 AM
6-06-96 10:52:57 PM
LARO2
6000 / 6003 seconds

ample Date/Time
cquire Start Date/Time
etector Name

lapsed Live/Real Time

°e o8 &9 B0

omments:
kkkkkkkkkdkhkdkdkhkdkhkkkkkdthkkddkdkrhkdttdtdrhkddrdddrdddrddrdddddhhkhrhrhkrrrdrhhrdrertrtrhd
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-228 Not Detected @ --------- 3.72E+00
TE-Z24 1.44E+00 4 .93E-01 5.99%E-01
RA-22¢6 2.67E+00 8.95E-01 6.02E-01
PR-214 1.04E+0Q00 1.78E-01 4 .96E-02
BI-214 9.24E-01 3.01E-01 4 .98E-02
TV 222 §.15E-01 4.41E-01 1.58E-01
.28 1.06E+00 3.82E-01 1.58E-01
AL-228 1.05E+00 2.27E-01 _ 8.38E-02
TH-228 1.11E+00 2.98E-01 4.92E-01
RA-224 9.16E-01 3.01E-01 7.74E-02
PB-212 9.558E-01 1.67E-01 4 .25E-02
BI-212 1.21E+00 3.49E-01 2.70E-01
TL-208 8.83E-01 1.87E-01 6.67E-02
U-2358 Not Detected @ -----=---- 2.59E-01
TE-Z31 Not Detected @ ---=------ 3.00E+00
PA-231 Not Detected  ---=c-c-- 1.58E+00
TH-227 Neot Detected @ ---=------ 4 _04E-01
RA-223 Not Detected @ ----=----- 2.12E-01
RN-219 Not Detected @ --------- 4 ,29E-01
PE-211 Not Detected @ -=c------ S-.8C¢E-01
TL-207 Not Detected  --=--c---- 1.40E+01
AM-241 Not Detected @ -=----=--- 6.032E-01
PU-239 Not Detected @ ---=-c---- 4.89E+02
NB-237 Not Detected @ -=--=----- 2.81E-01
PA-233 Not Detected -cocecc--- 6.53E-02

TH-229 Not Detected @ --------- 3.13E-01
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Sandia National Laboratories *
Radiztion Protection Sample Diagnostics Program [881 Laboratory] *
6-07-96 2:20:17 AM *

-************************************************i************i*********i

: .. .2lyzed. byzg (/7 ¥y Reviewed by:D-B- Thaie (- I‘f&o *

‘kkkkhkkkkkkkkx % % % % % % %k ¥ % *t****************i**************************
‘ustomer : C.LOJEK/E.RANKIN (7585/SMO)
ustomer Sample ID : 029879-03
ab Sample ID : 60084706

(§u5 E K ~§e-00(-05
ample Description MARINELLI SOLID SAMPLE 9

ample Quantity

ample Date/Time
cquire Start Date/Time
etector Name

lapsed Live/Real Time

715.000 gram
6-04-96 9:25:00 AM
6-07-96 12:37:30 AM
LARO2
6000 / 6002 seconds

2e se 00 b0 90 e

‘omments:
P e R R 2222222222233 2 22 A 2 3 2 2222222 A 22X SR A2 2 2 A 2222222222 2 2222 22 2 XX 227
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 2.86E+00
TH-234 6.36E-01 3.60E-01 4 .46E-01
RA-226 1.76E+00 7.25E-01 . 5.19E-01
DE-214 7.44E-01 1.33E-01 3.68E-02
BI-214 6.22E-01 2.96E-01 3.67E-02
TH-232 4 .00E-01 2.10E-01 1.08E-01
F 128 4 .31E-01 1.75E-01 1.29E-01
L 128 4 .33E-01 1.10E-01 6.27E-02
TH-228 2.53E-01 1.51E-01 ; 4 ,17E-01
RA-224 4 65E-01 1.88E-01 7.18E-02
PB-212 3.88E-01 9.66E-02 . 3.65E-02
3I-212 4 4BE-01 2.33E-01 2.358E-01
TL-208 3.65E-01 8.61E-02 5.21E-02
U-235 e—65E—B2- 360552 2 .07E-01 A/«’»ﬁ”"""ﬁ7~'/ﬁ/“'
TH-231 Not Detected --------- 2 32E+00
PA-221 Not Detected  --------- 1.24E+00
TH-227 Not Detected ~---=------ 2.84E-01
RA-223 Not Detected  --------- 1.77E-01 7;//_;,/ 5/7/“
*N-21¢ e e 3 .45E- 01/"‘"f
PE-211 Not Detected  --------- 8.02E-01
TL-207 Not Detected @ --------- 1.12E+01
aM-241 Not Detected @ --=-==---- 4 59E-01
pU-2323 Not Detected @ --------- 3.74E+02
NP-237 Not Detected @ --------- 2.14E-01
PA-233 Not Detected @ -=c-=c--- 4 .97E-02

TH~229 Not Detected  =--=-«----- 2.40E-01
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Sandia National Laboratories *
Radiztion Protection Sample Diagnostics Program [881 Laboratory] *
6-07-96 4:04:54 AM *

*‘****************************************************************]****

; ' - Sha 7/9¢ *
Analyzed by: C/ 7/5'4 Reviewed by:S'B- re— L"/ *
*kkkdkdkkrkrkkkkdkx dhkkkdkkhkkkkkthrtrkhkhkkbdhkrttddhthkdrdrrddkrhrhbhkdddrhbdbdtdrtddrx

Sstomer : C.LOJEK/E.RANKIN (7585/SMO
Stomer Sample ID : 029880-03 .
b Sample ID : 60084707

(\“046/3( ’W[l* 0oR - 0.¢

mple Description : MARINELLI SOLID SAMPLE
mple Quantity 2 858.000 gram

mple Date/Time : 6-04-56 9:50:00 AM
‘quire Start Date/Time : 6-07-96 2:22:00 AM
tector Name : LABO2

apsed Live/Real Time : 6000 / 6003 seconds

mments:
“kdkkdkkkdkkkkkkkhkhkhkdbddkhkhkhkdkkdhhhhkbkkhkhkddrddrdrkrdkhddhdddhrhhdbdrdhrrdhbbtdtkdbhrdd

luclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
i-238 Not Detected @ ---==---- 2.70E+00
H-234 7.98E-01 3.41E-01 4 .24E-01
h-226 1.40E+00 2.38E+00 4 ,65E-01
BR-214 6.52E-01 1.20E-01 3.26E-02
iI-214 5.69E-01 4,.52E-01 3.34E-02
F o232 5.18E-01 2.55E-01 1.15E-01
Z8 6.80E-01 2.55E-01 1.11E-01
WL-228 6.41E-01 1.39E-01 6.28E-02
H-228 €.38E-01 1.99E-01 3.61E-01
A-224 6.19E-01 2.27E-01 6.12E-02
B-212 E.88E-01 5.95E-01 3.24E-02
I-212 7.80E-01 2.91E-01 2.17E-01
1,-208 5.42E-01 1.03E-01 4 . 50E-02
J-235 Not Detected @ ----=---- 1.92E-01
TH-231 Not Detected @ --------- 2.23E+00
A-231 Not Detected @ --------- 1.16E+00
TE-227 Not Detected @ -------c-- - 2.BBE-01
D-223 Not Detected  --------- 1.71E-01
N-2189 Not Detected @ ----=-=---- 3.06E-01
JR-211 Not Detected  ----=---- 7.24E-01
TL-207 Not Detected @ ---=-=---- 1.12E+01
iM-241 Not Detected  -===-==--- 4_.38E-01
2U-239 Not Detected @ ----=---- 3.58E+402
iB-237 Not Detected @ --=-==-=--- 1.91E-01
JA-233 Not Detected  ~===cua-- 4_.63E-02
[H-229 Not Detected @ ---c-wc--- 2.35E-01
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [BB81 Laboratory] *
6-07-96 5:49:23 AM *

dhkkkkkrdkddrhkdrkkdddkrhrrdkkkbdrdkrrbhbdkddtttdddhrddrdbbdbhrdrdrbrrrrrrtdhbrbrtdrtds

Reviewed by .S.B. Dher Q’/’//fke *

+. lyzed by:- */§

‘kdkdkdkhkktrkhkrhk ke Frrkk®k *********************************************
.stomer B : C.LOJEK/E.RANKIN (7585/SMD)

Stomer Sample ID : 029882-03

b Sample ID 60084708

E Rk - ap-003— 0-¢
mple Descrlptlon C}ibg 1
mple Quantity

mple Date/Time

MARINELLI SOLID SAMPLE
$93.000 gram
6-04-96 10:20:00 AM

& e8 08 e8 an

quire Start Date/Time 6-07-96  4:06:36 AM
:tector Name LABO2
apsed Live/Real Time 6000 / 6003 seconds

mments:
*hkkkkkkkkkkkhkkhkdkkhkhkdkkkkhkdbdbddbhdhdhbdbdhrhhdkdkdrhkdhddbdbhrdhbddkdddbhddrdbbkdddkhhrrds

iuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
-238 Not Detected  ===-==c--- 2.61E+00
H-234 1.13E+00 3.75E-01 4 .B2E-01
A-226 1.29E+00 4 _79E-01 4 .41E-01
B-214 6.58E-01 1.14E-01 3.44E-02
I-214 5.SBE-01 1.07E-01 3.17E-02
H-232 5.57E-01 2.67E-01 9.93E-02
T N28 6.47E-01 5.65E-01 1.06E-01
N 28 5.63E-01 1.92E-01 5.558E-02
E-228 5.21E-01 2.21E-01 3.49E-01
A-224 5.40E-01 1.67E-01 4.74E-02
B-212 5.63E-01 1.59E-01 3.09E-02
I-212 €.10E-01 2.55E-01 1.97E-01
L-208 4 ,B4E-01 9.66E-02 4 22E-02
-235 Not Detected  --------- 1.85E-01
H-231 Not Detected  ----=-==-- 2.20E+00
A-231 Not Detected @ ---=-c---- 1.08E+00
E-227 Not Detected @ --------- 2.67E-01
A-223 Not Detected  ------=--- 1.67E-01 a[
N-219 S 3R ST SEE—E5 2.89E-01 w7 daleed ¢t
B-211 Not Detected  ---==---- 6.61E-01
L-207 Not Detected @ -----=--- 1. 01E+01
M-241 Not Detected @ «---=---- 4 ,22E-01
U-239 Not Detected  --------- 3.44E+02
P-237 Not Detected @ --------- 2.36E-01
'’A-233 Not Detected  -ccccca-- 4 3BE-02
H-229 Not Detected @ --------- 2.22E-01



khkkkkdkhkddktbhkrdrrbrtrdtrhkhrdbrtbdrdtrdrrrdbrrtdhrddrdrddrrrbrrdddbdbddddordrrrdrrrtedtesx
Sandia National Laboratories *

Radiation Protection Sample Diagnostics Program [B81 Laborztory] *
6-07-96 7:33:57 AM *

Td Chkkkkhkdhktrrhk kb kb bk bbbk kb kb bkddrh kb kT bk hk

4/7 /5 ¢ .Reviewed by: S. 3. S-/la‘”"'"("/'J'/?Q: *

*
A2 T YR T T T PR T TR T T T LT T TR LT LY R
C.LOJEK/E.RANKIN (7585/SMO)
029885-03
60084709

Analyzed by:
tkkkkhkktkhkddbkrktr
ustomer
ustomer Sample ID
ab Sample ID

MARINELLI SOLID SAMPLE
871.000 gram
6-04-96 11:00:00 AM

ample Description
ample Quantity
ample Date/Time

oe 00 oo oo

cquire Start Date/Time 6-07-96 5:51:06 AM
etector Name : LARBO2
lapsed Live/Real Time : 6000 / 6003 seconds

‘omments:
*hkkkkkkdkkdkhkkkkkktdkkkhkkhhkkhhkkdhbkkhkkhkkkhkdkdhdkkhkbkdhhkhkkkhkkkkkhkhkkdkkdhkdehkdkkdhhtrsd

(_‘“gc’,ﬂ-’ C}P"’OOL{ND

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ «=c-c-c-c--- 2.87E+00
TH-234 1.12E+00 3.58E-01 4,.74E-01
RA-226 1.98E+00 1.06E+00 5.60E-01
PE-214 7.49E-01 1.24E-01 3.45E-02
BI-214 6.77E-01 1.45E-01 3.33E-02
Tt -232 6.21E-01 2.896E-01 1.13E-01
228 €.29E-01 1.77E-01 1.11E-01
A_-228 €.38E-01 1.5%E-01 6.71E-02
TH-228 £.82E-01 4 .06E-01 3.54E-01
RA-224 7.14E-01 2.42E-01 E.39E-02
PE-212 £.47E-01 1.18E-01 3.31E-02
BI-212 6.29E-01 2.12E-01 2.37E-01
TL-208 5.81E-01 3.%1E-01 4&_.75E-02
U-235 Not Detected @ e=ccc-c-- 2.05E-01
TH-231 NEE DeLedted = messweaeas 2.34E+00
PA-231 Not Detected @ ----=----- 1.23E+00
TH-227 Not Detected @ --------- 2.99E-01
RA-223 Not Detected @ ----===-- 1.81E-01
RN-218 Not Detected @ ---=-=---- 3.26E-01
PR-211 Not Detected @ -----=---- 7-.61E-01
TL-207 Not Detected @ -ecccc---- 1.09E+01
AM-241 Not Detected @ --------- 4 .5BE-01
PU-239 Not Detected ---ce---- 3.B1E+02
NP-237 Not Detected @ -----c---- 2.34E-01
PA-233 Not Detected @ --------- 4,.79E-02
TH-229 Not Detected @ -----w--- 2.43E-01
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¢ Sandia National Laboratories *
* Radiztion Protection Sample Diagnostics Program [881 Laboratory] *
3 6-07-96 9:18:41 AM *

r************************i*******************************************t***

‘ : &
* . alyzed.by:< Reviewed by:S-'ﬁ-%uW‘ UI'—I"?&: %

' 7/%é
= % % % % % %k % % ¥ % %k % % % %k * % *****444/ dkkhhkkkhkkrddkbkdkdkbkhbhrrdbdbdrrrdkdbrrrdrdhddxrdsd

Justomer C.LOJEK/E.RANKIN (7585/SM0)

IustomerlSample : ggggz;iSB :

3 S e ID :

R o\\gqé,ﬂrrﬁbv——w;fofﬁ
jample Description : MARINELLI SOLID SAMPLE

jample Quantity : 1046.000 gram

;ample Date/Time : 6-04-96 11:20:00 AM

iwcquire Start Date/Time : 6-07-96  7:35:55 AM

Jetector Name : LABO2

lapsed Live/Real Time : 6000 / 6003 seconds

b
lomments:
ckdkkkhkdkkkkhkdkdkkkdkdddkdkdddkddkddkdrdkdddkhkhkdd kbbb dhddhdddddrddrthdhhdrdkddrrrd

Nuclide Activity 2-sigma MDA

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

U-238 Not Detected @ --------- 2.50E+00

TH-234 €.84E-01 2.77E-01 4.11E-01

RA-226 1.55E+00 4 . 56E-01 4 . 42E-01

PR-214 6.87E-01 1.82E-01 3.13E-02

RI-214 6.30E-01 1.17E-01 3.16E-02

TE-232 5.27E-01 2.5BE-01 1.04E-01

F 228 5.30E-01 1.50E-01 1.05E-01

£ 228 5.98E-01 1.51E-01 5.93E-02

TE-228 5.72E-01 4 28E-01 3.49E-01

RA-224 4 .8%E-01 1.66E-01 5.38E-02

PE-212 5.47E-01 S.58E-02 3.07E-02

BI-212 €.29E-01 2.73E-01 2.26E-01

TL-208 4 ,59E-01 8.97E-02 4 . 56E-02

U-235 Not Detected @ -==cc-cc--- 1.77E-01

TH-231 Not Detected @ ---=----- 2.07E+00

PA-231 Not Detected @ --------- 1.06E+00

TH-227 Not Detected @ --------- 2.55E-01 4;fﬁ
RA-223 Not Detected  =--------- 1.61E-01 s
BN-219 = GAE—5% g OE—G 2.80E-01Mf‘p€f & Y7/4¢
2B-211 Not Detected @ --------- 6.42E-01

TL-207 Not Detected @ --=------ 1.02E+01

AM-241 Not Detected @ ----=-=---- 3.98E-01

PU-239 Not Detected ----==---- 3.38E+02

NP-237 Not Detected @ --------- 1.98E-01

DA-233 Not Detected @ ----=---- 4 25E-02

TH-229 Not Detected -===-=---- 2.14E-01



ddkdedededrdrhkkkkkhkddkddk
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< Analysis Program

Batch Number
Count Protocol
Client
Laboratory ID
Count Date
Protocol Name
Region of Interest
Count Time
Background cpm
Background tSIE
Background Eff
Systematic Error
Sample Aliquot

9 00 8O 00 00 09 ¢¢ 00 99 e¢ P ov ew

Alpha MDA

= 4.75E+0
Alpha CL =

2.27E+0
Alpha Efficiency = 0

Flag Description:

dedrkkkkkhkhdkdrdkhhkddkkkkkkdkddhhdbdhkkhhhdhhhkdhkhkhkdhhhhkkkix

Sample Diagnostics Program 6-11-1996 *
kkkkkkkkhkhkkhkhkhkdkdhdhhkkhhhhhdhhhkdkhbbhbhdbddrdddhhhhddhhx

- version 5.1

60084706
i
CANYONS TEST AREA SOIL
881-2
10-Jun-96
H3AB -- SWIPE/SOIL
20-600
60.0 minutes
2.75 += 0.43
241.8
0.988
8.90%
0.100 g

(C.LOJEK 7585) 60084706

0 pCi/g
0 pCi/g

.9937 - exp(-0.06849%tSIE~0.7874)

>CL : Result > 2=-sigma Error and Result > Critical Level.
<CL : Result < 2-sigma Error and Result < Critical Level.
~ : Result < 2-sigma Error and Result > Critical Level.
.-L : Result > 2-sigma Error and Result < Critical Level.
RPSD Client Alpha Activity
S# 1ID ID cpm Error tSIE Eff pCi/g Error Flag
*VE D06 29879-3 2.87E+00 4.37E-01 300 0.991 5.32E-01 3.98BE+00 <CL
.03 007 29880-3 3.37E+00 4.74E-01 322 0.992 2.80E+00 4.34E+00 @CL
L-c%4 008 29882-3 2.85E+00 4.36E-01 309 0.992 4.54E-01 3.96E+00 <CL
4-o¥5 008 29885-3 3.12E+00 4.56E-01 296 0.991 1.67E+00 4.17E+00 <CL
6 010 29887-3 3.30E+00 4.69E-01 317 0.992 2.50E+00 4.30E+00 @cCL
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ANNEX 5-E
Data Validation Results
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INTERNATIONAL 5301 Central Avenue, N.E—Suite 700
TECHNOLOGY xd
CORPORATION e

Foox: 505-262-8855

September 23, 1996
Project No. 301455.324.01.000

Sandia National Laboratories
Att.: Mr. Lon Dawson
Department 7582

P.O. Box 5800, M/S 1147
Albuquerque, NM 87185-1147

Data Validation for Operable Unit 1333,
Environmental Restoration Site 65 BK Analysis Reports

Dear Mr. Dawson:

Data validation levels 1 and 2 (DV1 and DV2) were performed on one laboratory analytical data
package containing sample analysis results, summary quality control data, and raw laboratory data for

2il and water samples collected at Environmental Restoration (ER) Site 65 BK. Data validation was

srformed in accordance with the SNL/NM Sample Management Office procedure, “Verification and
Validation of Chemical and Radiochemical Data, TOP 94-03.” These samples were collected at ER
Site 65 BK and recorded on ARCOC 05191. The analyses were performed at Lockheed Analytical
Services laboratory and released in report numbered L7206. Any typographical or transcription errors
that were identified were either hand corrected, initialed and dated, or gorrected analytical reports were
requested and obtained from the laboratory. Data validation findings are discussed below.

Lockheed Analytical Report 1.7206 (ARCOC 05191)

Soil and aqueous equipment blank samples were analyzed for Resource Conservation and Recovery Act
(RCRA) regulated metals plus beryllium and radionuclide isotopes of thorium, uranium, and strontium.
None of the samples recorded on the ARCOC were designated for a matrix spike and matrix spike
duplicate. Sample 029858 was designated as a duplicate sample and appears to be the field duplicate of
sample 029856.

RCRA Metals plus Beryllium
Resource Conservation and Recovery Act (RCRA) toxic characteristic metals list, plus beryllium, were

analyzed and reported on a total metal, as received (wet weight) basis. Silver concentrations were
qualified with “U” for undetected in the equipment rinsate blank sample (029863) and soil sample
029854 because of silver contamination in the laboratory method blank. Cadmium reported in soil

AL/9-96/WP/ADM:DAWSON.WPD

IT Corporation 1s a wholly owned subsidiary of International Technology Corporation



INTERNATIONAL TECHNOLOGY CORPORATION

Mr. Lon Dawson 2 September 23, 1996

samples 029854, 029855, 029858, and 029859 were also qualified with “U” for undetected again because
of laboratory method blank contamination with cadmium.

Except as noted above, inductively-coupled plasma emission spectroscopy (ICP and Trace-ICP) and
atomic absorption cold-vapor analyses met quality control limits for accuracy, precision, and blank
contamination evidenced by results reported for laboratory control sample, laboratory control sample
duplicate, and the laboratory method blank. The matrix spike and matrix spike duplicate analyses

reported by the laboratory in report L7206 for batch quality control showed acceptable results but was
not from ARCOC 05191.

Radiochemistry

Analytical results for isotopic thorium, uranium, and strontium appear consistent with previous reported
data from the site. Laboratory control sample and control sample duplicate results were acceptable.
There was low-level method blank contamination with isotopes of uranium and strontium in method
blanks applicable to the aqueous and soil samples. The laboratory appropriately flagged sample results
with “B” indicating associated blank contamination. During review, several of the blank-contamination-
flagged analysis results were further qualified with “U” for undetected when the sample analysis value
was less than 5-times the activity found in the method blank.

Reviewer comments and assigned qualifiers (if any) relevant to specific samples are found on the data
validation forms. Unless noted otherwise, all analysis results are acceptable as reported. Please review
the validation documentation and contact either myself or Pam Puissant, Dept. 7513, with any questions.
Review comments have been provided to the SMO for inclusion and filing with the laboratory report
original

If you have any questions or require additional information please contact me at 262-8920.

Respectfully submitted,

IT CORPORATION

/ ]// a//fé JZ)V//?V)

Mark Lyon
Project Chemist

ML:dIr
Enclosures

AL/9-96/WP/ADM:DAWSON WPD

IT Corporation Is & wholly owned subsichary of International Technology Corporation
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Rev. 1
Attachment A -
- November 1995

DOCUMENTATION COMPLETENESS CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 1 - DV1) W/ /’ f‘ ?—;
Devar) Jeict veviC CG L 0”') s
Project Leader Czrol+ Laje - L on Dgusar) Project Name OV \33% | ER St LQ LS % K PIY’QC\§ CaseNo. SLR ([ 40D
ARicocNe. DS 191 Analytical Lab  oC gl Arelyhice [ Sus. spGNo. ~ 7206

"::
In the lables below, mark any informalion that is’missing or incorrect and give an explanalion.

i

1.0 Analysis Request and Chain of Custody Racord

Line | Complete? ' Resolved?
No. ltem Yes | No If no, explain Yes No
1.1 | Allitems on COC complele - data entry clerk initialed and dated Vv

1.2 | Container type(s) correct for analyses requested 4

1.3 | Sample volume adequate for # and types of analyses requesied v

1.4 | Preservative correct for analyses requested v’

1.5 | Custody records continuous and complete v’

1.6 | Lab sample number(s) provided v ow lab los~) 0 doceuodnfion

1.7__| Condition upon receipt information provided v Tuo 5a %LEMMM‘M‘J b o5 sk pts

1.8 | Tritium Screen data provided (Rad labs) AT M

2.0 Analyttcal Laboratory Report

Line Complete? Resolved?
No. item Yes | No If no, explain Yes No

2.1 | Data reviewed, signature v’

2.2 | Dale samples received v’

2.3 | Method reference number(s) complete and correct v

2.4 | Quality control data provided (MB, LCS, LCD, Detection Limit) v X

2.5 | Matrix spike/matrix spike duplicale dala provided(if requesled) e Nat-ren s fod = RTRIS 7o bo bpb AMSMSD

2.6 | Narrative provided e "

2.7 | TAT mel v |onqual mpat ~Ludis late —matuls re-regat Yuks (4

2.8 | Hold times met v v

2.9 | All requested result data provided [V

Based on the review, this data package is complete [Z/Yes [] o

If no, pravide :  correction request lracking # and date correction request was submitted:

Reviewed by: yY) cule ZJM Dale: i*l?'?é Closed by: Date:
Ly



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Project Name _OV 1333 R sile 65 5 & (‘au-wnj Teot Arms Page 1 of 5
Case Number 362!, OO

Sample Numbers _02F563 ~1-3 029552 -3 029§53~/~3 0298ry~/,"2 p29885-/,-3

02595% 1,3 D27%57+, 3, 029557 ~,73, 029 ye0 ~/, =3 D29x6s°0 -03, 02?&6e—~ op
eLg sr&—a/ -

AR/COC No. 05( 2/ Analyfical laboratory (acé heecl AS SDG No._ & 7206
AR/COC No. Analytical laboratory SDG No.
AR/COC No. Analytical laboratory SDG No.
AR/COC No. Analytical laboratory SDG No.

1.0 EVALUATION

= ————————————
ltem Yes No If no, Sample |D No./Fraction(s) and Analysis
; 1 _| P (s) y
1) Sample volume, container, and
preservation correct? l/
.
2) Holding times met for all
samples? /

——

3) Reporting units appropriate for the
matrix and meet project-specific /
requirements?
m%

4) Quantitation limit met for all
samples? '/

5) Accuracy
a) Laboratory control sample /
accuracy reported and met for
all samples?

b) Surrogate data reported and -
met for all organic samples /

analyzed by a gas chroma- ANT A ) /(
tography technique? /

Reviewed by: v \ua e b!—.n)*-)
Date: 9-20-9L

AL/2-94/SNL:SOP3044B.R1.



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 2 of 5
Item Yes | No -I! no, Sample ID No./Fraction(s) and Analysis
c) Matrix spike recovery data
T = Vi5{ms
reparted and met for all ’ < L 50 M—'b(‘ﬁ—

samples for which it was v A.D,; m‘ﬁits WS 1OM| o fhun SLfm

requested? ) M 20
6) Praecision

a) Laboratory control sample /
precision reported and met for
all samples?

b) Matrix spike duplicate RPD
data reported and met for all /
samples for which it was
requested?

Jet (SQ abons

7) Blank data Extioabd “E! valws [y etel wetme(blook

a) Mathod or reagent blank data
' reported and met for all v for senls éw‘w-’ Pasthia valus abow mpA
samples?

w0 Rudivclion wethocl Dlusk —see rommeatt

b) Sampling blank (e.g., field, Extuvakd “T" valws fi bawion § 50w o
trip, and equipment) data / % = .
reported and met? e%“’ H'"JL_ Possibe \N;‘*A yetef tv r{"m‘

| blef see _sdo ¢ om ks,

8) Narrative included, correct, and
complete? /

T —————

2.0 COMMENTS: All items marked "No" above must be explained in this section. For each item, give
SNL/NM ID No. and the analysis, if appropriate, of all samples affected by the finding.

o ® ethnd Llavk o wee .00 L 3 & .002 D L siluee,
exhmateck Yx* el - U qoalify amoacded conpenbuhows
o e wt bleslk S 02956 Estumated VT yoloe almig O J
chvenianm (_oié)_;;uy\c\ Silowv- (0.51) atf w;,{ké_ w mc-\:z.;\l: lewl . May
Reviewed by: _Wlanfe Copen “
Date: _§-2%6

AL/2-94/SNL:SOP3044B.R1



DATA QUALITY INDICATOR CHECKLIST

(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)
Page 3 of 5

2,0 COMMENTS CONTINUATION SHEET

Mﬂmﬂ-:é_-ﬁ s/ Seon 20 presel&x. 1, ?gdla}hf&q wa Fod Slenks:
watwry  Sedo (0.365) V238/y (or4q) 0-220 (0:050 prill achuiher gl

wert e lews \aLwﬁa ;‘cc:f_a;hno it and all effected Sawple pasu B ane

A 18" Play o rpnt, Soile Se-90 CO-szl\’ y -233/4 (.0-05'“\+
and v-235(0012) B wetned blawk all wew \ess Hhan 1&\-M‘\M-§1‘_¥5 accephyce
il L gl - L VRid S vpe €
\-n-.‘\' cnt c.lggs cn.-ul-ecj s.cﬁq;_\.__géu‘\'smq‘axkt : v 165
o the repact

%b). gy Gf{.;\?medt' })hauk Sqm?lc 0 29 963 Cs‘l'\ma.*rﬂ stlzlhl{‘ Vo lue oé 0.026
W\?l(— 3 q..ral.‘u\q"& @) woncefect becuuse & B o3y an SR wu mmebuad blask

]

SR galur M 00820 mofr . Lab cantyrivabin & sus pedrel.
N v T

T ‘Q\Lcm'wé Sgmples ave T\MILQPCLQ monelafeet v 5o\ seugles becawe o
method blak Sapes covhumochiv = 02FFSH -0t (€4, A\ 029855 (cd, )

DLT9¥SH ch')’ 029859 (Cc(]J Sevenad  vodyp thew pese iz sax Q,,@Q:(QLJJ

ks wnch ke bl L ) : 029 %63 -03
027552

\J -2 33/ (o:os\) v (0.9 ecift Seqo (0. 7)\ %%W U3y~

Lo 05‘3) 029953 y-235 (o.0ve) 02955y vass (1035) , 029655 ¢ azs (0.037)
029856 s,——?a(v 22) b’-zss(ao/aoﬁ 021952 u-qs.s-@ml 02858 Se-fo(o75)

029558 U235 (0 ozfs\ 0 29%b0F uf)a:ru v»uh 'o?—‘?o’b?_ v -a3s{o. Dy2)

Reviewad by: W\o«J\ L‘-‘uﬂ-\

Date: _9-20 -¥L

AL/2-94/SNL:SOP30448. R1



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 4 of 5

3.0 SUMMARY: Summarize the findings in the table below. List only samples/fractions for which
deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any
other qualifiers in the comments column.

E—————
Sample/ ,
Fraction No. Analysis Qualifiers Comments
Va lve less +hoa) 5 ez Valve v lab
026 §63-0( |Silver~Hg v miethed blswk , lap tomdamivadiirn Svincafes)
02985¢ -o/ cochmom ~Cd Vv { f J
029§549-0/ |sdver- Hq U I / : ; /
p29§ss -2/ Cad'>niim -Col v } /
029858~ 0/ |cootmisin ¢ v j /
029857 61 |cacl/rwan (o v “LL J( 4
02986393 | v-233/4 v | ]
02 776303 |g-2 37 4 [
$25463-03 | Sr-2o U V \1(
Attach ion sheet for addiional samples
QUALIFIERS:
J = Estimated quantity (provide reasan) Q = Quantitation limit does not meet criteria
B = Contaminatiorn.jrv blank (indicate which blank) A = Laboratory accuracy does not maest criteria
P a Laboratory preeision does not meet criteria U = Analyte is undetected (indicate which analyte and
R = Reporting units inappropriate reason for qualification)
N = There is presumptive evidence of the presence NJ = There is presumptive evidence of the presence of the
of the material material at an estimated quantity.

UJ = The material was analyzed for but was not
detacted. The associated value is an estimate
and may be inaccurate or imprecise.

Reviewed by: m cJJ\ Vﬁz{ﬂ"
Date: 4-20-44%

AL/2-94/SNL:SOP30448 R1



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET

—

Page S5of 5

Sample/
Fraction No.

Analysis I Qualifiers [

Comments

o2 FESE-e— R3S t _
029 §52-03 V-235 U mafﬁs 7"1:AJI S Frnes m«!:;f:z m“,l,%
0 2785303 | y-235 J | l
02%854-0% | v U |
"oz?rss*-o_g -5 J /
"02‘?9’5‘6—93 Sr-40 y [
| ozayse-=2 | v-azs v |
loz9vs?-03 | y-a3s V f
02995702 |g Se-q0 . ’
029 §5¥-03 V-a3s” v f 7
029 §bo-03 | \y-23¢ v, /
029¥62-03| Vs J \ 1z
o130 o3| geay | 3 |EAITEACAS. P ORI T
|;'=“_—__—=__=r N —
Reviewed by: M&_ R
Date:  3-20-9( Date:

*Task/Project Leader must approve data package.

AL/2-94/SNL:SOP3044B.R1
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DOCUMENTATION COMPLETENESS CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 1 - DV1)

Project Leader Carole L%'d;!beo;w&mm‘m Project Name D)V 1222, b % Sile 2 BRU A

ARICOC No. D5 2373

Analytical Lab Lock beed Analydicel B

In the lables below, mark any informalion thal is missing or incorrect and give an explanalion.

1.0 Analysis Request and Chain of Custody Record

TOP Yy ...
Rev, |
Attachment A
Novémber 1995

YD 1595

CaseNo. 3b2 ). 400

soaNo, L F/F8

Line Complele? Resolved?
No. ltem Yes | No If no, explain Yes | No
1.1 | Allitems on COC complele - dala entry clerk inilialed and daled v

1.2 | Conlainer typa(s) correct for analyses requested Vv’

1.3 | Sample volume adequate for # and types of analysas requesied v,

1.4 | Preservalive correcl for analyses requested v

1.5 | Cuslody records continuous and complele v, ;

16 | Lab sample number(s) provided v with lab gebvowledesmens T docepes T

1.7 | Candition upon receipt information provided g " . w7 "

1.8 | Tritium Screen data provided (Rad labs) — AT /1]&2 (tce ble

2.0 Analylical Laboratory Report

Line Complete? Resolved?
No. ilem Yes | No If no, explain  Yes | No

2.1 | Dala reviewed, signature v .

2.2 | Date samples received v

2.3 | Method reference number(s) complele and correct v,

2.4 | Quality control dala provided (MB, LCS, LCD, Detection Limit) v, :

2.5 | Malrix spike/malrix spike duplicale dala provided(if requested) Y Nst reqposted 90 BRCOC , b bakls bﬁ[m,g@@fgl

2.6 | Narralive provided v . |

2.7 | TAT met V| Ryt toegoedd Jate . byt lese flens (Odlys over”

2.8 | Hold times mel o ' i .

2.9 |-All requesied result dala provided v et s, dede ve-formattecl Evepprted 7/29/4¢

Based on the review, this dala package is complele [Z]/Yes [] No

If no, provide : correction request tracking #

Reviewed by: yW\. L, nlJ Date: 7-9-
.

and dale correclion requesl was submitled.

Closed by:

Dale:




DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Project Name _OV 1322 R S he bS EKPF Page 1 of 5
Case Number __ Rb2!(.¢f0D

Sample Numbers D27 %64 — 02 4 &7 JLc[u:‘-c;*

ARICOC No. 05227  Anaiytical laboratory_Lock bend BS spane - 71 F A

AR/COC No. Analytical laboratory SDG No.
AR/COC No. Analytical laboratory SDG No.
AR/COC Na. Analytical laboratory SDG No.

1.0 EVALUATION

| it no, Samplo ID No./Fraction(s) and Analysis

1) Sample volume,ner, and

preservation carect? ‘/

) Holding times met for all

samples?

Reporting un appropriate for t

matrix and meet project-specific

requirements?

Quantitation limit met for all

samples?

Accuracy

a) Laboratory control sample /
accuracy reported and met for

all samples?

b) Surrogate data reported and i
met for all organic samples /

analyzed by a gas chroma- / 0T A‘P,ﬂ/rrﬂ bz
tography technique?

Reviewed by: M@J "
Date: _4 4-96

AL/2-04/SNL:SOP30448 R1

st 17



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 3 of 5

2.0 COMMENTS CONTINUATION SHEET

(2 aN Sl radische bleks for  Th-228 aud Sr 39/50 Shewd

‘ .
AC'ﬁ'uf'A/ antetir Thed Sen ol rpf('fé'L MDA Fssoric bl  sa o le
77 7 . '

dralyses as Plegseo wy gualefos, ﬂ_:rrﬁ,w blowk _shavects poshio pesclh
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T DATA GQUALITY INDICATOR CHECKLIST
Bie &3 (DATA VERIFICATION/VALIDATION LEVEL 2—DV?2)

Page 50of 5
SAMPLE FINDINGS SUMMARY CONTINUATION SHEET
= ==
Sample/
Fraction No. Analysis Qualifiers Comments
———————————————
7

iy

/[
/

L

Reviewed by: MGJC L.( g Approved by:*

Date: cl’l 0~ %o Date:

“Task/Project Leader must approve data packabo.

AL/2-94/SNL:SOP30448.R1’




TOP 94-03

Reav. 0
Attachmant C
Page 35 of 115
July 1984
'INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
; Page 1 of 16

SITE OR PROJECT Qu[232 _£R Site bS BkA CASENO. Bb221.40O

ANALYTICAL LABORATORY LA L3139 SAMPLE IDS 027764 — 0 29335 - 929577

LABORATORY REPORT # L3129 Souls L D29836 cwndhe

TASK LEADER (arde Loje k| Deaon) 5 IO

NO. OF SAMPLES

DATA ASSESSMENT SUMMARY .
ICP = AA MERCURY  CYANIDE

1. HOLDING TIMES = : L~

2. CALIBRATIONS L— e

3. BLANKS : L e

4 ICS -

5. LCS -

6.  DUPLICATE ANALYSIS g vl

7. MATRIX SPIKE v v

8. MSA ",

9.  SERIAL DILUTION : g Tl

10. SAMPLE VERIFICATION v v

11. OTHER QC i v

12. OVERALL ASSESSMENT / -~

v/ (check mark) — Acceptable
Other — Qualified: J - Estimate
UJ - Undetected, estimated
R - Unusable (analyte may or may not be present)

ACTION TEMS: _ Qoadihs gy’ 0" 0 edimim weuthin R 0295769 -de b putrod
}",t’dbk (W’\’Zl—-"r!l‘-m A T 'g;{u.r\_ !P)’u ’ﬁ lfiﬁ (tv((ﬁa( , v OU';

AREAS OF CONCERN:

REVIEWED BY: /1. 44 ar/
= {
DATE REVIEWED: 9 -/11-90

AL2-4/WP/SNL:SOP3044C .R1



TOP 94-03

Rav. 0
Attachment C
Page 37 of 115
July 1994
INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
Page 3 of 16

1.0 HOLDING TIMES

List holding time criteria used to evaluate samples, indicating which samples exceed the holding time. Holding
time begins with validated nme ot sample collection.

=S ——————

Holding Days Holding Action
Time L Time was
Parameter Criteria Sample ID Exceeded )
Roermb 48 | b was ] P
Ko 28 day _/
/ el et ho/dﬁ( Fines
= v
2]
- /
//
2 =
4
pd
Were the correct preservatives used? Yes B’ No (J
List below samples that were incorrectly preserved.
Sample No. Type of Samples Deficiency ~ Action
.// -
Reviewed By: _ Wanl U o Date:  F-r4=%%
L

AL/2-94/WP/SNL:SOP2044C R1




TOP 94-03

Rev. 0
Attachmant C
Page 39 of 115
July 1594
INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3) '
Page 5 of 16
Were the correlation coefficients far the calibration curves for AA, Hg, CN, and other spectrophotometric
methods 20.995?7 (Check calculations performed for calibration curves.) Yes No (J
If no, list: //
r g
Date Analyte | Coefficient AEtion Samples Affected
blzc/g G He, p= 0.596952 Adto— .
————————

Check for transcription and calculation errors involving calibration summary forms and raw data. Briefly
summarize errors and associated actions when data quality might have been affected.

3.0 BLANK ANALYSIS

3.1 Initial and Continuing Calibration Blanks

Have Initial ancllzcyﬂinuing Calibration Blanks (ICB/CCB) been analyzed at the irequehcy required in the EPA
No

method? Yes

O

If no, summarize problems and resolutions in the narrative report.

List analytes detected in ICB and CCBs below:

NOTE: For soil samples, convert blank values to mg/kg using digestion weights and volumes.

" Reviewed By: _Ma%m

AL/2-94/WP/SNL:SOP3044C R1

"~

Date: 7-72-56

Required
Analysis Date | ICB/CCB No. Analyte Conc Detection Limits Action Level Samples Affected
0130)96  [#3 333 [lodmm  [0260] 095 \ | 1D mlko | 029565 D1
Silwer 24" 2o \ ‘-q’
24 998 | & dmriom 05¢ | 7.1
silr~ |tomght] 20 | %0
{ hapotrion il ?%.O:M 3.3 i
: Sclbmim DGl VTV 0%

QAJAE—



TOP $4.03

Rev. 0

Attachment C
. Page410of 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)

3.3 Field/Rinse/Equipment Blanks

Page 7 of 16

Was a field/equipment blank analyzed as required by the EPA method or QAPjP? Yes E/ No (J _

List below analytes detected in the field blanks. NOTE: For soil samples, calculate blank values using

digestion weights

Aﬂ\ (SI\W'A 0.0022 mt.IL-

and volumes.

se-ple D29870-0/

(d(mﬂmm\ D. 0012 M(L»

VoY

;c\no'g\a.lé fo-w.,,(as W,U wnt 440.»&.

N

Collection

Date Blank ID Analyte

Flequ:red

oy il sergpleS _—

Action Level

Samples
Affected

e

4.0 ICP INT‘E{FERENCE CHECK SAMPLE ANALYSIS

Was an ICP interference check sample (ICS) analyze]i__;yl( beginning and end of a run or at least twice every

8 hours? (Not required for Ca, Mg, K, and Na) Yes

ot »oc{a;,J o wedod (ot

~

Samples affected:

No [J

. Are the values of the ICS for solution AB within 80-120%R? Yes ID/ Nno (J

If no, is the concentration of Al, Ca, Fe, or Mg lower than in ICS? Yes [J  No []

Reviewed By:

ok P

Date:

G-12-6

AL/2-94/WP/SNL:SOP3044C R1



TOP 94-03

Rev. 0
Atachment C
Page 43 of 115
July 1994
INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
Page 9 of 16
List below any LCS recoveries not within limits.
Preparation T :
Date Analyte Samples Affected

- —

/.
6.0 LABORATORY DUPLICATE ANALYSIS

Were laboratory duplicates analyzed at required frequency? Yes B n O
N .
Samples affected: LesYLlep o MMSD o) e Th, § )-54. "\Lr:/ (
]

720 S’f\ut%f‘ (/glg/zc:aé, LezS AVA A ﬁcsaf:'eﬂ

Was laboratory duplicate analysis performed on field or equipment blanks? Yes []  No =

Samples affected:

No[D/

Is any value for sample duplicate pair <PQL and the other value >10

Samples affected:

Reviewed By: m /~u£ L\_{ﬁ Date: 4 -f}-@b

AL/2-94/WP/SNL:SOP3044C.R1



TOP 84.03
Rev. D
Attachment C
Page 45 of 115
July 1894

INORGANIC DATA ASSESSMENT SUMMARY FORM -
(Data Verification/Validation Level 3—DV3)
Page 11 of 16

Samples affected: Do Pon /ﬂ-.._w 'QC(CD h?@?GG'O( zod
029572 -0 ‘b oy discniphhe  GR -0P2-0-S__
A< Ba, Ee. Pb st exceed o EP.D msc:l:l St le heﬁ—accmuc, s
e povr auu:( Aled [teisio V) —ro j.Ja-&(ers Gs:csud

List below the analytes 1hat do not meet RPD or PQL criteria. Use the same criteria as those used for
laboratory duplicate analysis or criteria specified in EPA method or sampling plan.

Collection ' Samples
Sample ID | Matrix Date RPD | Control Limit Actior/ Affected

_ el
—

L

il

)/

e L

Check for transcriptiorvcalculation errors. Briefly summarize errors and associated actions when data quality
might have been affects. /

7
—
: 7

B.0 MATRIX SPIKE ANALYSIS

NOTE: This matrix spike is a predigestion/predistaliation spike. -

Was a matrix spike prepared and analyzed at the required frequency? Yes No [

Reviewed By: MIML Lt.-am Date: 4"/2'f&
?

AL2-94/WP/SNL:SOP3044C R1



i TOP 8403
Rev. 0
Attachment C
Page 47 ol 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
Page 13 of 16

NOTE: If preparation blank spikes are analyzed, evaluate recoveries. These recoveries can indicate whether
excursions in matrix spike recovery are caused by sample matrix effects dr poor digestion efficiencies and/or
problems with matrix spike solution. For example, if matrix spike recoyéry for selenium is 0% and preparation
blank spike recovery for selenium is 92%, this may indicate sample patrix etfects.

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS

Were duplicate injections present for each sample, including/required QC analyses (not required if MSA is
done)? Yes O w~N DO

Samples affected:

Were postdigestion spikes analyzed for s les, including QC samples? Yes O w~n0O

Were postdigesiiori spikes analyzed a¥the required concentration? Yes O No [

Samples atfected:

/

Y

Was a dilution analyzed for samples with postdigestion spike recovery <40%? Yes O w0

Samples affected:

Are MSA falculations outside the linear range of the calibration curve? Yes O No [

Reviewed By: fVl Q,,l,-\ Date: 4 ~1L- 9 G

AL/2-94/WP/SNL:SOP3044C R



TOP 94-03
Rev. 0
Attachment C
Page 49 of 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
. ' Page 15 of 16
11.0 SAMPLE RESULT VERIFICATION

11.1 Verification of Instrumental Parameters

Are instrument detection limits present and verified on a quarterly basis? Yes IZ/ No [J
Are IDLs present for each analyte and each instrument used? Yes 2 N

Is the IDL greater than the required detection limits for any analyte? Yes O N @/
(If IDL > required detection limits, flag values less than 5xIDL.)

Samples affected:

Are ICP Interelement Correction Factors established and verified annually? Yes @/ No [

Are ICP Linear Ranges established and verified quarterly? Yes El/ No OJ

If no for any of the abave, review prolglems and resolutions in narrative report.

11.2 Reporting Requirements

Were sample results reported down to the PQL? Yes Z/ No [

If no, indicate necessary corrections.

P

Were sample results that were analyzed by ICP for Se, Tl, As, gr Pb at least 5xIDL? Yes O no E/

Tmee 16P rd fnall ¢lbwesty
Were sampleav;igms. volumes, and dilutions taken into account when reporting sample results and detection

" limits? Yes No [J W W,L{pd' M-m(ﬁumﬂ ’ WNL M,,/a(-*

Reviewed By: )Maw/ Date: é’/& - i 6

AL/2-94/ WP/SNL:SOP3044C.R1



ANALYTICAL RADIOCHEMISTRY DATA VALIDATION
CHECKLIST

Project Name

ER__0V 1333

Site Name ' & S RKA

Laboratory Name/Job No./Batch No.

Aeckheed #S, ¢7/ZB

Chain of Custody No. 0 522 %

Analysis Method Z52-Th, LT5e- Sp-§0

Parameter List: ——

REVIEW ITEM

YES

NO

NA

COMMENTS

A. HOLDING TIMES

1. Preparation and analysis halding times
met?

v’

2. Short-half life parameters analyzed for and
checked?

B. CALIBRATION VERIFICATION

1. Detectors numbered and documented?

AN

2. Frequency: Daily v , weekly .
maonthly ?

ar

Calibraton fov alph spec sod St hom Wintoshy
Prepatec] Svorees £ QAR fum hels Cal. olock aa.-/,,.

3. Acceptance criteria: Met?

C. LABORATORY CONTROL SAMPLES

1. Standard: Independent, certified reference
material?

'. Frequency: Each batch?

3. % Recobery 80-120% or ?

MY AR

F5-125% @ L Se -4

METHOD BLANK

1. Frequency: Each batch?

2. Matrix: Matrix specific?

3. Preparation: Entire procedure?

4. Blanks show contamination?

NAYAIA

See v le

E. MATRIX SPIKE

1. Frequency: Each batch?

2. Matrix: Matrix specific?

el /q_;?f
[

3. Preparation: Entire procedure?

4. % Recovery: 75-125% or ?

ATAYAN

F. ANALYTICAL YIELDS/OTHER

1. Tracer. Correct type, recovery met?

2. Ingrowth and/or decay: Correct factors
applied?

3. Solids density: Planchette loading
+ <5 mg/em?®?

N

o SR-65

DUPLICATE

1. Type: Lab or field?

Lab Coufm ( Dup/cr‘qﬂlﬁ ncré(d’DuD!(cc{?_

Frequency: Each batch?

[ [ ’ ]

3. Matrix: Matrix specific?

J J /

4. Preparation: Entire procedure?

NAA

 d Y NN

AL/09-95/WP/LITCO:T3859

B-1

f
310723.005.01.000 09/16/96 8:21am



METALS ANALYSIS DATA VALIDATION

CHECKLIST (CONTINUED)
Project Name & pu 1332 SiteName (s Bk A
Laboratory NamelJob No./Batch No. Lock heecl AS L 717 B 4 Chain of Custody No. © 5§32 7+
Analysis Method Foo ~73 , Pso-V , S »~ 50 Parameter List: —
REVIEW ITEM ~ |ves| no | na COMMENTS

H. ANALYTE DETECTION ]

1. Detection limit sample/batch specific? v = b spccble DA ¥ Lo

2. Errors evaluated? / ;

3. False positives/negatives suspected? l/ 56‘(’ LDole

Reviewed by: M\ o _(ﬁa‘M . Z7C Q/[;,/‘l &

AL/09-95/WP/LITCO:T3859 B-2 310723.005.01.000 09/16/96 8:21am



ANALYTICAL RADIOCHEMISTRY DATA VALIDATION

CONTINUING COMMENT SHEET

Project Name ER ou |332 " SiteName (S B LA
Laboratory Name/Job No. Lockheed S LZ/3R : Chain of Custody ' © $22 F
REVIEW ITEM REFERENCE ’ COMMENT

-4

Dedectps & & s _nat ﬁm‘hmf o) cal. cheele

(9“3["!_‘5 PSRV ﬁ‘ﬁ""' %GJL 17‘ ul‘// br' "!',.Jfb(f-cf (ﬂu

3 A q/ohq;g'gec\ Moe ot B re—cel e P

4ﬂ A SV D) 4; ﬁ 75‘ gc” rmgac'f = MG (VSN‘ 'l4""

’lS-u-‘»‘"t\ ared 150~ 'Qw D25 E-03 -0t 4‘”&/@.;{-»‘“

e B

Sed wetwe\ blavk aleuw o MpA Lo Th-228

VJ-2323/d aund* P-2FB., Labnidoau -plua,nk A"
blark aud M%L e

=3

Th -238B pesol+t & sgpaey /D X -neq-/o( Hew

0 Text o Soumepples &N ﬂ_i?b?-o? Bwr cluis s

wot (wdicete Qny Jr:p&{er - Tl Covals o~ There 45

5__a heh Ftrans ﬂ'-’t‘vu[ théM cdmu—‘t.m Err'a..rJ

T lal  re-chek This sescifa

" Reviewed by:

AL/09-95/WP/LITCO:T3859

B-3 310723.005.01.000 09/16/96 8:21am



Regional Office

INTERI%ATIONAL 5301 Centrcl Avenue N.E—Suite 700
Albugquerque. New Mexico 87108-1513
CORPORATION 505-262-8800

Fax: 505-262-8855

September 18, 1996

Project No. 301455.324.01.000

Sandia National Laboratories

Attn: Mr. Lon Dawson

Department 7582

P.O. Box 5800, M/S 1147
Albuquerque, New Mexico 87185-1147

ata Validation for e Unit 133
Environmental Restoration Site 65 E Analysis Reports

Dear Mr. Dawson:

Data validation levels 1 and 2 (DV1 and DV2) were performed on one laboratory analytical data package
containing sample analysis results, summary quality control data, and raw laboratory data for soil and
water samples collected at Environmental Restoration (ER) Site 65 E. Data validation was performed in
accordance with the Sandia National Laboratories/New Mexico Sample Management Office procedure,
“Verification and Validation of Chemical and Radiochemical Data, TOP 94-03.” These samples were
collected at ER Site 65 E and recorded on analysis request and chain of custody (ARCOC) 05237. The
analyses were performed at Lockheed Analytical Services laboratory and released in report numbered
L7242. Any typographical or transcription errors that were identified were either hand corrected, initialed
and dated, or corrected analytical reports were requested and obtained from the laboratory. Data
validation findings are discussed below.

Lockheed Analvtical Report 1.7242 (ARCOC 05237)

Soil and aqueous equipment blank samples were analyzed for Resource Conservation and Recovery Act
(RCRA) regulated metals plus beryllium and explosives residues by Method 8330. Soil samples were
designated as field duplicate samples on the ARCOC. Parent samples of the soil duplicate samples are
not indicated on the ARCOC.

RCRA Metals plus Bervllium

RCRA toxic characteristic metals list plus beryllium were analyzed and reported on a total metal,
as-received (wet weight) basis. Mercury was not detected in the soil samples, however the qualifiers
“UJ” indicating an estimated reporting limit are assigned because of low bias reported for mercury in the
laboratory control sample and laboratory-batch matrix spike and poor precision in the laboratory-batch
matrix spike duplicate.

An estimated value for silver in the equipment rinsate blank sample was qualified with “U” for undetected

-ecause of contamination in the laboratory-batch method blank. Low-level contamination in the

AL/9-96/WP/SNL:L-Daw2.wpd

IT Corporation 1s @ wholly owned subsidiary of International Technology Cerporation



INTERNATIONAL TECHNOLOGY CORPORATION

Mr. Lon Dawson 2 September 18, 1996

laboratory method blanks for other metals d1d not qualify posmve results in the associated soil or
equipment blank samples.

Except as noted above, inductively coupled plasma emission spectroscopy (ICP and Trace-ICP) and
atomic absorption cold-vapor analyses met quality control limits for accuracy, precision, and blank
contamination evidenced by results reported for laboratory control sample, laboratory control sample
duplicate, matrix spike, matrix spike duplicate, and laboratory method blank.

Explosives by Method 8330

Results for explosives residue analyses in soil and water are acceptable. All quality control measures met
acceptance criteria or had no effect on the resulting data.

Reviewer comments and assigned qualifiers (if any) relevant to specific samples are found on the data
validation forms. Unless noted otherwise, all analysis results are acceptable as reported. Please review
the validation documentation and contact either myself or Pam Puissant, Dept. 7513, with any questions.
Review comments have been provided to the SMO for inclusion and filing with the laboratory report
original.

If you have any questions or require additional information please contact me at 262-8920.
Respectfully submitted,
IT CORPORATION

”Nfrk Lyon
Project Chemist

ML:ca
Enclosures

ALM-96/WP/SNL:L-Daw2.wpd

IT Corporation 1s a wholly owned subsidicry of International Technology Corporation



SMO ANALYTICAL DATA ROUTING FORM
Project Name: C“-\-QD\LSTESI— ARER  Case Number;. S 2/ 40D

SNL Task Leader: C.ZLg[a:s Org/Mail Stop: WSKS‘/II‘[P
SMO Project Coordinator:_L_C(OfN Sample Ship Date: (s [F( l_-“ﬂ;
ARCOC Lab LabID

O=_F  _[4S L7294

Date Results Received:

Preliminary: Fnal__ 29 14 8
Corrections Requested From Laboratory: _ Regquestor:
Date Corrections Received:

Date Assigned to J

SMO Reviewer: \2. Reviewer:___[ 4 ON

Date Review ‘

Complete: - 9-17-4p Signature: f ‘Qi a;(//\-
Mol

Date of Preliminary Person

Notification: Notified:

Date of Final Transmitted
Transmittal: q-(+4Y To:_ Lol Taisnal

Transmitted By: ]!lﬂé ;qm Filed In
Record Center:
Comments: |2|[ \ ﬁ“d Qll k CMP(téA q’f H9




Project Leader Cacole Lo J‘e\(.j Low Da wsad
AR/COC No.

DOCUMENTATION COMPLETENESS CHECKLIST
(DATA VERIFICATIONNVALIDATION LEVEL 1 - DV1)

Thyon JEICINOVIC

p8aA3T

Project Name Cauyps Test Wres ERSike b5~

TO »1-01
Rev. |
Attachment A
November 1995

YD1

Case No. 362 1.400

Analytical Lab Lockheed Aalodial SUs.

SDGNo. _ 32 Y72

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

1.0 Analysis Requesi and Chain of Custody Record

Line Complete? Resolved?
No. liem Yes | No If no, explain Yes | No
1.1 | Allitems on COC complele - data entry clerk initialed and daled v’

1.2 | Container type(s) correct for analyses requested v

1.3 | Sample volume adequate for # and types of analyses requested | ,”

1.4 | Preservative correct for analyses requested [

1.5 | Cuslody records continuous and complete P

1.6 | Lab sample number(s) provided v, on kb 'pq . , veded

1.7 | Condition upon receip! information provided v g~ | MH “ZM

1.8 | Tritium Screen data provided (Rad labs) Lo T App ZIS ABLE

2.0 Analylical Laboralory Report

Line Complete? Resolved?
No. ltem Yes | No If no, explain Yes No

2.1 Data reviewed, signature v

2.2 | Dale samples received v

2.3 | Method reference number(s) complete and correct v

2.4 | Quality control data provided (MB, LCS, LCD, Deteclion Limll)_ v

2.5 | Malrix spike/matrix spike duplicate data provided(if requested) v’ Mot resosted but mpotedd Qs some batith Qo

26 | Narrative provided v \ L

2.7 | TAT met V| Kpat approx. 2 ks 1ok past 30 chys

2.8 | Hold limes met v - ' ’

2.9 | All requesled resull data provided v

Based on the review, this dala package is complele Bé []no

If no, provide :

Reviewed by: {ﬂQu.L ‘M“@}

correclion request tracking #

and date correclion request was submitled:

Date: G- 175G Closed by:

Dale:




DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Project Name 9 s T K *¥ - Page 1 of 5
Case Number __ 262/ . 00

Sample Numbers 029926 94 oS 9 29 72709, 05" n25 50 005", 0255230, 05~

AR/COC No?5237 _ Analytical laboratory 4oc £hee/ AS SDG No_A 7242

AR/COC No. Analytical laboratory SDG No.
AR/COC No. Analytical laboratory ' SDG No.
AR/COC No. Analytical laboratory SDG No.

== N
No I If no, Sample ID No./Fraction(s) and Analysis .
= ———— ————— ————————

1) Sample volume, container, and
preservation comect? /

matrix and meet project-specific
requirements?

.\.( ﬁv b‘('h‘.g
Labo | :
= accurr:;;ryn;nr:: :na::lmr,nl:! for |/ _1_83H low bcu&rﬂ 4

all samples?
b) Surrogate data reported and HaLe - 2 all o

met for all organic samples
analyzed by-agas—chromma- l/
Jography teCHnIqUe ?

fique

Reviewed by: KZZ&::@: %;g

Date: _G-17-%(

AL/2-94/SNL:SOP30448.R1



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 2 of 5§
Item Yes | No It no. Sample 1D No./Fraction(s) and Analysis
¢) Matrix spike recovery data " ey o
reported and maet for all 'E—‘LMLM—
samples for which it was -/ low s smsjusp B areum v 2299/4 -otf
requested? . sotls

Precision
a) Labaratory control sample
precision reported and met for |/

I all samples?
b) Matrix spike duplicate RPD P-&a sou g ! el - &C (u“ 1.1"
data reported and met for all ' g
samples for which it was v’ 120 78 usols emeds

requested?

“uu&

7) Blank data S :‘I"\&L“" est Poc. i f codmicay
a) Method or reagent blank data / . PR
reported and mat for all giluer'w wekw 0 Soil 'T" palve beroam |
ampha Gncl QO.S-L“'\—P_ va lue lfd
b) Sampling blank (e.g., field, F\f' - . - }
trip, and equipment) data

reported and met?

2.0 COMMENTS: All items marked "No” above must be explained in this section. For each item, give
~  SNL/NM.D No. the analysis, ll appropnate of all samples affected by the finding.

5 m 0 Seuly will b&_&“l‘f F lswy LES MS

re ree d _pPoov mS LS eA>
a\ Silor ‘o a Llanke it B n 4o blank 0259 260
(Zb) Mveevic B Sono bt & o ey o

Reviewed by:

4-135¢

AL/2-94/SNL:SOP30448.R1



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 3 of 5

2.0 COMMENTS CONTINUATION SHEET

Reviewed by: Vﬂk/ L(/'IV‘
Date: -7 ’/ ’? '[/- G

AL/2-94/SNL:SOP30448.R1



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 4 of 5

3.0 SUMMARY: Summarize the findings in the table below. List anly samples/ractions for which
deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any
other qualitiers in the comments column.

Sample/ .
Fraction No. Analysis Qualifiers Comments

"~ AS, ACD, M3D

DZO -0 ¢ Lony : wcs m% gl recisio =
027 923-04 H-»Mu; UT I |t ooy bime] shold be bl

102 9926 04 ;g -5 e U ' Sa~ple value is less 7‘::& T ~frmieS

H /

QUALIFIERS:

J = Estimated quantity (provide reason) Q = Quantitation limit does not meet criteria

B = Contamination in blank (indicate which blank) A = Laboratary accuracy does not meet criteria

P = Laboratory preeisian does not maet criteria U = Analyte is undetected (indicate which analyte and

R = Reporting units inappropriate reason for qualification)

N = There is presumptive evidence of the presence NJ = There is presumptive evidence of the presance of the
of the material material at an estimated quantity.

UJ = The material was analyzed for but was not
detected. The associated value is an estimate
angd may be inaccurate or imprecise.

Reviewed by: M "”( /{ A

Date: f '/7'?&

AL/2-94/SNL:SOP3044B.R1



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)
Page Sot 5

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET

Sample/
Fraction No.

Analysis Qualifiers Comments

Reviewed by: Approved by:*

Date: 6]. # , ’q(’ Date:

*Task/Project Leader must approve data package.

AL/2-94/SNL:SOP30448.R1



Regional Office

INTERNATIONAL 5301 Central Avenue, N.E—Sute 700
TECHNOLOGY Albuquerque, New Mexico 87108-1513
CORPORATION 505-262-8800

Foox: 505-262-8855

September 18, 1996
Project No. 301455.324.01.000

Sandia National Laboratories

Attn: Mr. Lon Dawson

Department 7582

P.O. Box 5800, M/S 1147
Albuquerque, New Mexico 87185-1147

Validation for O e Unit 133
Environmental Restoration Site 65 E Analysis Reports

Dear Mr. Dawson:

Data validation levels 1 and 2 (DV1 and DV2) were performed on one laboratory analytical data package
containing sample analysis results and summary quality control data for soil and water samples collected
at Environmental Restoration (ER) Site 65 E. Data validation was performed in accordance with the
Sandia National Laboratories/New Mexico Sample Management Office procedure, “Verification and
Validation of Chemical and Radiochemical Data, TOP 94-03.” These samples were collected at ER Site
65 E and recorded on analysis request and chain of custody (ARCOC) 05358. The analyses were
performed at Lockheed Analytical Services laboratory and released in report numbered L7186. Any
typographical or transcription errors that were identified were either hand corrected, initialed and dated,
or corrected analytical reports were requested and obtained from the laboratory. Data validation findings
are discussed below. '

Lockheed Analytical Report L7186 (ARCOC 05358)

Soil and aqueous equipment blank samples were analyzed for Resource Conservation and Recovery Act
(RCRA) regulated metals plus beryllium and explosives residues by Method 8330. Soil samples were
designated as field duplicate samples on the ARCOC. Parent samples of the soil duplicate samples are
not indicated on the ARCOC.

RCKA Metals plus Beryllium

RCRA toxic characteristic metals list plus beryllium were analyzed and reported on a total metal
as-received (wet weight) basis. Estimated laboratory “J” flagged values for cadmium in two soil samples
were qualified during the review as “U” or undetected because of laboratory method blank contamination.
Similarly, an estimated value for silver in one of the equipment blank samples was qualified in the review
as “U” for undetected.

1ductively coupled plasma emission spectroscopy (ICP and Trace-ICP) and atomic absorption cold-

sapor analyses generally met quality control limits for accuracy, precision, and blank contamination as

AL/9-96/WP/SNL:L-Dawson

IT Corporation is @ wholly owned subsidiary of International Technology Corporation



INTERNATIONAL TECHNOLOGY CORPORATION

Mr. Lon Dawson 2 September 18, 1996

evidenced by results reported for laboratory control sample, laboratory control sample duplicate, matrix
spike, matrix spike duplicate, and laboratory method blank.

Explosives by Method 8330

Analysis of the aqueous equipment blank samples for explosives residues was rejected as unusable during
the data review. Initial extraction and analysis of the samples was reported by the laboratory to be
contaminated with nontarget compounds that interfered with quantitation, surrogate recoveries, and
quality control. Reextraction and analysis of the aqueous samples was performed outside of the
extraction holding time and showed unacceptable control sample recoveries and precision. Matrix spike
and matrix spike duplicate were not performed in the aqueous matrix because of limited sample volume.

Soil sample results for explosives residues are acceptable. All quality control measures met acceptance
criteria or had no effect on the resulting data.

Reviewer comments and assigned qualifiers (if any) relevant to specific samples are found on the data
validation forms. Unless noted otherwise all analysis results are acceptable as reported. Please review
the validation documentation and contact either myself or Pam Puissant, Dept. 7513, with any questions.
Review comments have been provided to the SMO for inclusion and filing with the laboratory report

original.
If you have any questions or require additional information please contact me at 262-8920.

Respectfully submitted,
IT CORPORATION

/}NZrk Lyon
Project Chemist

ML:ca
Enclosures

ALM9-96/WP/SNL:L-Dawson

IT Corporanon is ¢ wholly owned subsicicry ¢f International Technology Corporation



SMO ANALYTICAL DATA ROUTING FORM

Project Name: M Case Number: &?/ 400
SNL Task Leader: (. . £DTEK Org/Mail Stop:_TSE § / Yy

SMO Project Coordinator:____/ ¢DIN

Sample Ship Date: (a[ﬂ ié

ARCOC Lab Lab ID
bs3sy 4SS L% /8L
Date Results Received:
Preliminary: Fnal:__ 724 _/44
Corrections Requested From Laboratory: Requestor:
Date Corrections Received:
Date Assigﬁed to Z /
SMO Reviewer: ? 29 Qé Reviewer: £ FOrY
Date Review
Complete: G-le-9¢ Signature: /1. &, o)
Date of Preliminary Person
Notification: Notified:
Date of Final | Transmitted
Transmittal: q-17+-49¢ To:_ [ o~y Dawwsosd
Transmitted By: _M\ . v o0 Filed In

Record Center:

Comments:

DigZ M‘Uf‘c.w( 62"1-7'"‘2(2



TOP93-03
Rev. 1

! . Attachment A
November 1995

DOCUMENTATION COMPLETENESS CHECKLIST
_ (DATA VERIFICATIONIVALIDATION LEVEL 1 - DV1) W Vb~
Do vord TJerce~sorne
Project Leader Cgo/e gz:éz low Do sor) ProjectName pU 1333 g;—,nycws Tes+ /’N& Sek bSE CaseNa. &3¢ 2). §00
ARICOCNo. 0S5 35 Analytical Lab Lot.k Itegcf 41@6{;.,@/ Sus. SDGNo. A F/& &

In the (ablss below, mark any informalion thal is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record

Line Complele? Resolved?
No. llem Yes | No If no, explain Yes | No
1.1_ | Allitems on COC complele - dala entry clerk initialed and dated I A log hoolc .0 ppllec Ria [% g P ~
1.2 | Container type(s) correct for analyses requested W ]

1.3 | Sample volume adequale for # and types of analyses requested |

1.4 | Preservalive correct for analyses requested v’

1.5 | Cuslody records continuous and complete v .

1.6 | Lab sample number(s) provided v’ U tab log ju_sheg Y A

1.7 | Condition upon receipl information provided v _ o

1.8 | Trilium Screen dala provided (Rad labs) T AEQULE D

2.0 Analytical Laboratory Report

Line ' Complele? g Resolved?
No. ltem Yes | No If no, explain Yes | No

2.1 _| Dala reviewed, signalure v

2.2 | Dale samples received v,

2.3 | Method reference number(s) complele and correct v

2.4 | Quality control data provided (MB, LCS, LCD, Delection Limit) v

2.5 | Malrix spike/malrix spike duplicale data provided(if requesled) = Ut coposdecl bk bolein ASIMCD  pann Lol

26 | Narrative provided v “ L)

2.7 | TAT met v | Beontrected late jﬂw 3wke v

2.8 | Hold limes met V. | Sine re~extm. bty 1| V|

2.9 | Allrequested result dala provided l/ )
Based on the review, this data package is complete [] es [0

If no, provide :  correclion requesl lracking # and dale correclion request was submitled:

Reviewed by: mML 1404/‘ Date: i’[(o ﬁQ Closed by: Date:
l



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Project Name DV 1333 Canyaars ST Arec

Page 1 of 5

Case Number 3b2/.400

Sample Numbers _02 29p2 =405 3

AR/COC No. 25358
AR/COC No.
AR/COC No.
AR/COC No.

Analytical laboratory
Analytical |aboratory
Analytical laboratory

Analytical laboratory Aockbend A4 S

22755 04,05, 029587 ~OY, o5 027334 0% e

SDG No. £ 7/8¢

SDG No.

SDG No.

SDG No.

1.0 EVALUATION

1) Samplo volumo comamor, and
' preservation cormect?

samples?

3) ] H u apprapriate for !ho
matrix and meet project-specific

} 2) Hoiding times met far al
L
|
|
1

requirements?

4) Quanmation limit met for all
samples?

u 5) Accuracy
a) Laboratory control sample

all samples?

accuracy reported and met for

Yos

-

If no, Samph ID No.lFractron(s) and Analvsns

fo-codout Yoo fov "4"-\\'5 s ot

| 02990205 0ud 22999505 gisde Wald

o 02790305 and ozr&r?-os'- suc\ Bate Lo

Batela, 3F0S LeSleep -Quwuds {ap *udy.m.

g 39230 o n-ﬂv\u‘uﬁns d g bove

met for all organic samples
analyzed by-a-ges-chmomma-
togrephy-technique™ e

b) Surrogate data reported and

029703-05 4 ﬂdos:mr "14@1!!;_7

ﬁeviawedby: @\.‘*1"')

Date: 4-(}-4@

AL/2-94/SNL:SOP3044B.R1
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DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION.LEVEL 2—DV2)

Item

Yes

Page 2 of 5

It no, Sample ID No./Fraction(s) and Analysis

c) Matrix spike recovery data
reported and met for all
samples for which it was
requested? )

6) Pracision

a) Laboratary control sample
precision reported and met for
all samples?

ms Fyoleaniwos B Soul nw 02095, <05

i et by Ao 3-Bivedlpeve |

35S fahh LD 4 Expleaves iy Aﬁ_gp_u

oo RPD L ‘|'5-9h;'¥-hhnn_ udal-enm

3823 ) Bakhico n-m-?'! 37908 dl Ia‘b’uvﬂv_

b) Matrix spike duplicate RPD
data reported and met for all
samples for which it was

requestad?

7) Biank data
, @) Method or reagent blank data
reported and mat for all
samples?

Ms D F"'“Ql“m: 3 Set/ wa &5 “
bus -Q? Yot halvenn

ﬁ+|"\\‘\_:‘ "I valve Yoy

a.-dlm:um-uc.( gl o smeln

&' bt ‘qﬂou& gro—ed )g ﬂh' C‘\ID‘M‘U\II’ g‘t“

b) Sampling blank (e.g., field,
trip, and equipment) data
reported and met?

[ 8) Narrative included, correct, and
complete?

.“"‘ a3 .u

J" \'l-l Q" l‘aL\-f 1.\! P%mn &Q¥
blavk 5244 03-00y

2.0 COMMENTS: All items marked "No" above must be explained in this section. For each item, give
SNL/NM ID No. and the analysis, if appropriate, of all samples affected by the finding.

See _Jext Ra5<

Reviewed by: Mo..ic Ly g

Date: 4-(746

AL/2-94/SNL.SOP3044B.R1



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 3 of 5

2.0 COMMENTS CONTINUATION SHEET

sa)(5 bY{la) Anal,< explEes e ey P
027703 ~0S asd 029887 -05 g\l erdmeded v i holdiie, e
anch qm\vzlc( W \-‘Du‘\f—‘\ JQC\ 33295 s géec‘w-cn as g__\l_sﬁblf.

LA.L’ NPO‘L"‘Ery a1’ eu'\'n Eﬁﬁ c&m‘gnw 17| m-ﬂq i ﬂ%ﬁﬂ!
IV\*MAM(LJ, wita qb& 'I\'{'u“\ou. ﬂaw lth s,mﬁﬁ % )

029903 -c0S. e @%_u Les »Qy' M compoieeS . Fave Y covmpourds
pridt ol (0 KD, Z Compoumds o A RPD 0 (O Re-exdmchow

—zrd e mrEtTIe we suiside \'\a\A\'ﬁF énlﬂ- anch w-am.\._.t;}; S'\dr.o"u(

Qwa,gwj;?ﬂs)u» W LD fr 4 o cam.m.: os, See
-ev-'fvb.c('lr-.. ane'\ses batrh 36230 Qc-:.ug}_n.!;g: also N‘\—L‘Ltcjx

as twnvuseable |

@QB_EMQE_@‘WWB‘S i SBule pn D29 ¥96 05

Showed  2-0ibn hlveve. % mevwne ity Wih biss abae covbol L'k
Becavae Secl Semolly pve M‘L&f—{' G }-ﬁ:ﬁhlu-ug ang MS(MSD biar
i hich s ol mf1,,¢g'cﬂf__-@p_@g_z‘.ld¢6_

i C?G\@\,w le«__( gc.,dlu}ua\ andk SL“.M (o q{,mﬂ -,l:»-"tc.tk vnP‘Hlac{
blere , q..h(l-{a a§> ponefafect 40 fow lew( s¢lues ' e;.--gwdi‘
lo_hf.u(a nz29gmnz2—eo/. Cabemom \.SM Tw So:(&'aiﬂ‘,

Reviewed by: WAouk 5(0-3 '

Date: 9796

AL/2-34/SNL:SOP30448.R1



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 4 of 5

3.0 SUMMARY: Summarize the findings in the table below. List only samplesAractions for which
deficiencies have been noted. Use the qualifiers given at the end of the table it possible. Explain any
other qualifiers in the comments column.

Sample/
Fraction No.
029903 -o05”
" p29 §87-°5 \L v \S/
!
lo2avasou | cd U |
loz 7g%eay| N \ o i |
i Mmethod blave ConC: CReerdS sawpl H
Frozq 703-04 | Ao I s |
\
Aftach congauatan sheet for addtonal sarmples
QUALIFIERS: )
J = Estimated guantity (provide reason) Q = Quantitation limit does not meet criteria
B = Contamination in blank (indicate which blank) A = Laboratory accuracy does not meet criteria
P = Laboratory preeision does not mest criteria U = Analyte is undetected (indicate which analyte and
R = Reporting units inappropriate reason for qualification)
N = There is presumptive evidence of the prasence NJ = Thaere is presumptive evidence of the presence of the
of the material material at an estimated quantity.

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

Reviewed by: W, u‘la“}

Date: 947 44

AL/2-34/SNL:SOP30448.R1

\
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DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)
. ' Page 5 of §

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET

/.
/
| 7
ll /
|| /
L A
| 7~
/
" i
/
H 4
| 'F £
Vv
‘ /
/
./
g A
Reviewsdby:  YV/| oA ‘vz - Approved by:*
Date: 7 ~ {H G Date:

*Task/Project Leader must approve data package.

AL/2-84/SNL:SOP30448 R1



Tor
ftev.

Attachiment A
November 1995

¢ DOCUMENTATION COMPLETENESS CHECKLIST
' (DATA VERIFICATION/VALIDATION LEVEL 1 - DV1) v /A1
Project Leader SL\ar«'S sa Projecl Name LS E HAE Sawpzliag CaseNo:. 7214 .282
ARICOCNo. S/0bk0O2Z Analylical Lab ERCL SDG No. MA

In the lables below, mark any informalion thal is missing or incorrect and give an explanalion.

1.0 Analysis Requesl and Chain of Cusiody Record

Line Complele? Resolved?
No. ltem Yes | No If no, explain Yes | No
1.1 | Al items on COC complels - dala enlry clerk inilialed and daled | JJA Not applecable

1.2 | Conlainer type(s) correcl lor analyses requesied — o

1.3 | Sample volume adequate for # and types of analyses requesied | -

1.4 | Preservalive correct for analyses requesied —

1.5 | Cuslody records conlinuous and complete —

1.6 | Lab sample number(s) provided .

1.7 | Condition upon receipt information provided —

1.8 | Tiitium Screen dala provided (Rad labs) —
2.0 Analylical Laboralory Report

Line Complele? Resolved?
No. ltem Yes | No il no, explain Yes | No
2.1 | Dala reviewed, signature —_
2.2 | Dale samples received —
2.3 | Method reference number(s) complele and correct -
2.4 | Qualily conlrol dala provided (MB, LCS, LCD, Deleclion Limit) | teD act avalyred wirHa subm:Hed Sawmples
2.5 | Malrix spike/malrix spike duplicale data provided(if requesied) — Nobe: Aot reg weslad
2.8 | Narralive provided _— -
2.7 | TAT mel WA Neb_applreable o
2.8 | Hold imes mel — '
2.9 | Al requested resull dala provided e— .
Based on lhe review, lhis dala package is complete [ Jres [] ne

il no, provide : cameclion requesl lracking #

Raviewed by:

4’4—% 4 /ZL Dale: 6/’0/98

and dale correclion reques| was submilled:

Closed by:

. Date




DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Project Name bSE HE Sﬁ-ﬂ«-ﬁ’"ﬂ? Page 1 ot 5

Case Number T2t4.282

Sample Numbers __ CY4SE - ¢R -0t —0-55 throwh CYHTE-GR —013 -0.5-5 (<3 :4...;18) .
AR/COC No. S/0602  Analytical laboratory ____ E R ¢L SDG No. A

AR/COC No. Analytical laboratory SDG No.

AR/COC No. Anaiytical laboratory SDG No.

AR/COC No. Anaiytical laboratory SDG No.

1.0 EVALUATION

1) Sampie voluma, comainer, and

preservation cormrect? H

2) Hoiding imas met for all
samples?

-
3) Reponing unns appropnate for the H
matrix and meet project-specilic
requirements? il !q
¢

4) Quanttaton kme maet for all
samples? e

5) Accuracy
a) Laboratory comtrol sample
accuracy reported and met for wh
ali sampies?

il b) Surrogate dma reponed and
met for all erganic samples e
analyzed by a gas chroma-

tography technique? iﬂ

Reviewed by: !/%4’ Zﬁa

Date: glro(2g

LeS aat &-\d'(lt{(" !!,,'M SuLMa'qu
Sawnfle t ®

AL/2-94/SNL:SOP30448.R1



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 20t 5

tem Yes | No if no. Sampie ID No./Fraction(s) and Analysis

f. [NMREAT-RONOR FROEVATY iee HE -019, HE-020, HE-02! L HE-0Z2 “
reporied and met for all

samples for which it was e (PETN)  MC% R act caleolaled. @“

requesied?

W, " teS duplieale aot analyzed wobh
) Laboratory comrol sample ———

all samplas?

b) Mawnx spike oupicate RPD HE 09 MHE -020, HE —g2( , HE-022 4

data reporied and met for all
samplas tor which #t was CPET'U) Ms0 % 2 awd KPO

requested? !:QL Cn(cq.(o..to.c{_ @

7) Biank data
a) Method or reagent blank data
samples? :

b) Sampling blank (e.g.. field, ot qﬁ&(rca“@
trip, and equipment) data

d—

reported and met? ~A

z.o_comsm: All kems marked "No" above must be explained in this section. For each item, give
SNL/NM ID No. and the analysis, i appropriate, of all sampies affected by the finding.

O Ma fn‘”mlv'-w (a.u(ve/ S_a.ﬂp(e [I_ls) ofr Les dwp(l’cﬁ[‘@ was
_ QM(YTCJ wHL _Su.b—-u'('/t(l S-a«._,gfes. 'q““ﬂlgr 5./0?) A el ﬂrfcc‘.h‘ou(RPD)
was bacee g He resulhs oF He MS /MSO palr.
Reviewed by: Mt/ A '
Date: 5/"/96




DATA QUALITY INDICATOR CHECKLIST
. (DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 30of 5

2.0 COMMENTS CONTINUATION SHEET

@ Ferceut recovery C%R) rowld el be cafewlabed {for PETWN

in He MS and MID  Saewples ELM b o [ack of a

Secuu.t-'l Sowree OF PETWN. TLu-eFuﬁe Qcm:—a..cx and pretisron

cowld net be calculaked

;Y

-~

J

Reviewed by: 4—;% ! /2.[,

Date: 6/ (94

AL/2-84/SNL:SOP3044B Rt



DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 4 ot 5

3.0 SUMMARY: Summarize the findings in the table below. List only samples/ractions tor which
deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any

other qualifiers in the comments column.

—

Ansch snoot ey

QUALIFIERS: g

J = Estimated quantity (provide reason) Q « Quantitation imit does not meet criteria

B « Comammation in biank (indicate which blank) A = Laboratory accuracy does not meet criteria

P = Laboratory preeision does not meet criteria U = Analyte is undetecied (indicate which analyte and

R « Reporting units inappropriate reason for qualification)

N = .There i1s presumptive evidence of the presence N.J = There is presumptive evidence of the presence of the
of the matenal material at an estimated quantity.

UJ = The material was anaiyzed for but was not
detecied. The associmied value is an estmate
and may be maccurate or imprecse.

v LY AR

Date: ¢/ / P8

AL2-84/SNL:SOP3044B R



paye ST oF S
SAMPLE FINDINGS SUMMARY

Site: 6SE HE éﬂ-ﬂ:ﬂ{h"?

AR COC: s/6602 Dara Classification: Dv-2
—mplcw; D\' :
Fraction No. Analysis Qualifiess Commaznats i
Al fulboecs "/f‘{ uT, A3 @3\ TaswfFlectent ?ua(-"‘y Com frol |
M[; 3 T8 ~ti~S" P2 dole tu defermae [dbomf-v»y i
QfCwuracy,

| Pl

]

e

mwm——zl e

Y,

—

—

=

Sample No.Fraction No. - This value is located on the Chain of Custody in the ER Sampiz Id fiz!d.

Analysis - Use valid test methods provided below or if the rasult applies to an individual azalvte within a test method.
use the CAS number from the anaixtical dara shee:.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. I other gualifiers
not on the list are nesded. 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 appropriats. ne2ds madification
because of an unusual circumstance. or addirional clarificarion is warranted.

Test Methods - Anions_CE. EPA6010. EPA6020. EPA"470 1. EPASO13B. EPASOS1. EPAS260. EPAS260-M3.
EPASZ70. HACH_ALK. HACH_ NOZ. HACH_NO3. MEKC_HE. PCBRISC

Reviewed by 4‘#’4 "ij Date: (/iel o8




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

Bl Analyte present in trip blank.

B2 Analyte present in equipment blank.

B3 Analyte present in continuing calibration blank.

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

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

n 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 meet acceptance criteria.

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

P2 Insufficient quality control data to determine laboratory precision.

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

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 tesult is less

than ten times 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.

ul 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 list.
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ANNEX 5-F
Risk Screening Assessment



RISK SCREENING ASSESSMENT FOR SWMU 65E 09/02/98

Il
I

\"A

VI.

VII.

Vil

TABLE OF CONTENTS
Site Description and HiSIOrY ... cre e e s er e e e e e e naan s 1
Comparison of Results to Data Quality ObJECtVES .......cccooovviiiricrciieccre st 2
Determination of Nature, Rate, and Extent of Contamination ............ccccveiiciercieceseenceee 5
1.1 INTFOAUCTION e et e s s s s be e s e s s s b s ranar e s nesan s 5
.2 Nature of Contamination............cireeeeer i e e e s ar e s 6
n.3 Rate of Contaminant Migration ... 6
.4 Extent of Contamination ...........c.coociviiiininiioii e e e e e s 6
Comparison of COCs to Background Screening Levels ........cccvvceeccecieccinnren e 7
(=Y G- Ly o I I =T 1= oo e S 10
Human Health Risk Screening Assessment ..........coo i e e 12
ViA [y (o Te (02 o] o RO oSO 12
Vi2 Step 1. SHE Data ..o e e e e s 12
VE3 Step 2. Pathway 1dentification ..o i scisisieseeees e vsssmvsssassssae s 12
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SWMU 65E: RISK SCREENING ASSESSMENT

L Site Description and History

SWMU 65E is a subunit of SWMU 65, identified as the Lurance Canyon Explosives Test Site
(LCETS), located on U.S. Air Force (USAF) land withdrawn from Bureau of Land Management
(BLM} and permitted to the U.S. Department of Energy (DOE) (SNL/NM July 1994a). This site
is situated on the canyon-floor alluvium in the upper reaches of the Lurance Canyon drainage.
The Lurance Canyon drainage is surrounded by moderately steep sloping canyon walls, and
the immediate topographic relief around the site is over 500 ft. A 25- to 50-ft-wide road is cut
on the hill slopes as a firebreak and encircles the site. The canyon floor at the site is isolated
by the canyon walls except for the western drainage into the Arroyo del Coyote. Coyote
Springs Road follows this drainage and is the main access into the Lurance Canyon.

SWMU 65 was used from the late-1960s to the early 1990s for general explosives tests. The
location of SWMU 65 is coincident with SWMU 94, Lurance Canyon Burn Site (LCBS), which is
actively used for testing fire survivability of transportation equipment, storage equipment,
simulated weapons, and satellite components. SWMU 94 activities began in the mid-1970s and
continue to the present.

Based upon the location of detonations and the types of tests conducted at SWMU 65, the site
has been divided into five subunits: SWMU 65A, Small Debris Mound; SWMU 65B, Primary
Detonation Area; SWMU 65C, Secondary Detonation Area; SWMU 65D, Near Field Dispersion
Area; and SWMU 65E, Far Field Dispersion Area. The SWMU 65 subunits are each addressed
in separate risk screening assessments. SWMUs 65A, 65B, 65C, and 65D will be addressed in
future NFA submittals.

SWMU 65E lies on approximately 77 acres of land at a mean elevation of 6,365 ft above sea
level (SNL/NM April 1995). SWMU 65E represents the furthest extent (far-field) fragmentation
area associated with the open detonation test at LCETS. The fragmentation area boundary
was confirmed by the surface gamma radiation survey performed by RUST Geotech Inc. in
December 1994 (RUST Geotech Inc. December 1994) and subsequent surveys performed in
1996 (SNL/NM September 1997a). No documented tests were conducted in this area, but the
area is considered a dispersion area for general explosives testing activities in ER Sites 65B
and 65C. The Lurance Canyon arroyo, which flows through the boundaries of SWMU 65E, may
have also received materials from surface runoff and air dispersion.

Historical published information regarding the hydrogeology of Lurance Canyon has been
summarized in the “RCRA [Resource Conservation Recovery Act] Facility Investigation (RFI)
Work Plan for the OU 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 collected from the
alluvial piezometers support the absence of alluvial groundwater. Hydrologic data has been
based upon the Burn Site Well, CYN-MW1D, 12AUPO01 (piezometer), and CYN-MW2S
(piezometer).
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In summary, the groundwater beneath the LCETS occurs at depths of at least 222 feet bgs
under semicenfined to confined conditions in fractured metamorphic rock. There has been no
record to date of shallow groundwater occurring in the alluvium overlying the bedrock.

Historical aerial photographs indicate that construction of LCETS had begun by October 1967;
by 1971 the test site was in full operation, and several structures were visible (SNL/NM August
1994). A fire break road was constructed around the site between 1967 and mid-1971 to
protect the surrounding area from accidental fires caused by detonation of explosives or burn
testing (SNI/NM August 1994).

Interviews with past SNL/NM personnel have also been used to reconstruct historical
operations at SWMU 65. SWMU 65 was established between 1967 (Larsen and Palmieri
August 1994a) and 1969 (Palmieri December 1994a) as an explosives test area designed with
a 10,000-foot dispersion radius to provide an adequate buffer for open detonations of up to
10,000 Ib of high explosives (HE) (Gaither et al. May 1993, Author {unk] Date [unk], Larsen and
Palmieri August 1994a, Larsen and Palmieri August 1994b). The majority of the open
detonation explosives tests were conducted between 1967 and 1975. All open defonation
explosives tests were concluded by the early 1980s (Larsen and Palmieri August 1994b). The
frequency of testing at SWMU 65 between 1968 and 1980 has been estimated at 20 tests per
year (Gaither et al. May 1993, Author [unk] Date [unk]). Based upon information provided in the
interviews, open detonation explosives tests were conducted within the primary (SWMU 65B)
and secondary (SWMU 65C) detonation areas.

In addition to open detonation explosives tests, fuel-fire burn tests of test units containing
explosives were conducted at SWMU 65 using excavated pits from 1969 to 1979 (Littrell
February 1969, Jercinovic et al. November 1994). Portable pans and engineered burn
structures completely replaced burn pit tests by 1979 (Jercinovic et al. November 1994). From
the mid-1970s, a variety of nonpetroleum-fuel-fire burn tests were conducted. These tests
included slow-heat detonations (1983 to 1986) (Luna June 1983, Luna October 1985, Moore
and Luna February 1982), Torch-Activated Burn System (TABS) tests (1975 to 1977) (Kurowski
January 1979, Jercinovic et al. November 1994, Larsen August 1994), rocket propellant burn
tests (1984 to 1993) (Palmieri December 1994b, Hickox and Abitz December 1994), liquid
oxygen torch tests (1984 to 1985) (Hickox and Abitz December 1994), and wood crib fire tests
(1988 to 1989) (Hickox and Abitz December 1994). Small explosive tests were also conducted
in the former CON-CON Unit in 1982 (SNL/NM August 1986, Church March 1982).

A radiological Voluntary Corrective Measure (VCM) was completed in October 1996 at the site

to remove all point socurce and area source gamma radiation anomalies (SNL/NM September
1997).

il. Comparison of Results to Data Quality Objectives

The confirmatory sampling conducted at SWMU 65E was designed to collect adequate samples
to:

e Determine whether hazardous waste or hazardous constituents have been released
at the site
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¢ Characterize the nature and extent of any releases
» Provide sufficient quality of analytical data to support screening risk assessments.

Table 1 summarizes the samptle location design for SWMU 65E. SWMU 65E is designated the
field dispersion area and the primary source of COCs at SWMU 65E was general explosive
tests and burn tests conducted on weapons and HE-containing devices at SWMU 65B and
65C. Following detonations, atmospheric fallout of test material shrapnel potentially released
COCs to surface and near-surface soils at SWMU 65E. Based upon the surficial nature of the
contaminant release mechanism at the site and the lack of industrial disturbance or
development, no COCs are anticipated in the subsurface. Sampling activities were initialty
conducted in June 1996. However, because the on-site HE analysis of samples specified in the
OU 1333 work plan (SNL/NM September 1995) was not executed on the samples, the site was
resampled for HE compounds in March 1998.

The number and location of the samples collected was based upon historical information and
the findings of previous investigations and remedial activities conducted at the site. Historical
information was used to determine the potential impacts to surface and near-surface soils from
test activities. Since the explosives tests did not result in any direction-specific release of
potential COCs, SWMU 65E was gridded into approximately 100, 185- by 185-foot cells, and
ten random sample locations were selected (SNL/NM September 1995). Six judgmental
sample focations were selected on the six highest pre-VCM gamma radiation point or source
area anomalies. ldentification of a small debris mound in June 1996, resulted in additional
sample locations (not specified in OU 1333 work plan) to investigate the mound contents and
any potential release associated with the mound. Five sample locations were also selected
within the Lurance Canyon main arroyo channel located in the LCETS Far-Field Dispersion
Area. However, results from the Lurance Canyon arroyo sediment investigation have been
excluded from the SWMU 65E assessment and will be addressed in subsequent SNL/NM site-
wide surface water characterization activities (NMED May 1997 and NMED DOE OB February
1998).

Table 2 summarizes the analytical methods and data-quality requirements necessary (1) to
adequately characterize hazardous waste or hazardous constituents associated with the
materials used in tests conducted at Lurance Canyon Explosive Test Site and (2) to support risk
screening assessments.

A total of 20 locations were sampled at SWMU 65E and analyzed by Sandia National
Laboratories/New Mexico (SNL/NM) on-site laboratories. Approximately 15 percent of the
samples collected were analyzed in replicate on site. In addition, all replicate samples were
split for verification analysis of metals and HE compounds off site. The method detection limits
(MDLs) for all on-site analyses of total metals exceeded the background concentration limits for
arsenic, cadmium, mercury, selenium, and silver. However, the MDL for on-site analysis of
mercury is very close to the background concentration limit. The on-site analysis MDL for
mercury is 0.06 milligrams (mg)/kilogram (kg) as compared to the background concentration
limit of 0.055 mg/kg. The off-site laboratories provided a lower MDL for metals analyses, with
only a single exception. The MDL used by Lockheed Analytical Services for the analysis of
mercury ranged from 0.095 to 0.10 mg/kg.

All gamma spectroscopy data were reviewed by SNL/NM Department 7713 (Radiation

Protection Sample Diagnostic [RPSD] Laboratory) according to “Laboratory Data Review
Guidelines,” Procedure No. RPSD-02-11, Issue No. 02 (SNL/NM July 1996). On-site and
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Table 1
Summary of Sampling Performed to Meet Data Quality Objectives
Number
SWMU 65E of
Sampling Potential COC | Sampling Sample
Components Source Locations Density Sampling Location Rationale
Random Grid | Test material 10 Ten random sample | To assess the nature and extent of
shrapnel locations selected test material shrapnel dispersed
deposited onto from 100, 185- by over the site by collecting surface
surface and 185-foot grid cells. (0 to 6 inches) and near-surface (6
near-surface to 12 inches) samples from each
soil as a result random grid location.
of atmospheric
fallout following
detonation of
test devices
Judgmental Test material 8 Six judgmental To confirm remediation of gamma
shrapnel sample locaticns radiation point source and area
deposited onto selected from six source anomalies by callecting
surface and highest pre-VCM surface (0 to 6 inches) and near-
near-surface gamma radiation surface (6 10 12 inches) samples
scil as a result point source orarea | from each judgmental location.
of atmospheric source anomalies.
fallout foliowing
detonation of
test devices
Debris Mound | Debris mound 4 Two sample locations | To investigate the mound contents
origin and on the mound and any potential release from the
contents surface; two sample mound.
unknown locations underlying
the mound.
Lurance Test material 5 Five judgmental To assess the nature and extent of
Canyon shrapnel sample locations test material shrapnel dispersed
Arroyo deposited onto spaced approximately | over the site and investigaie the
surface and 500 feet apart potential for surface-water
near-surface starting at the transport of COCs,
arroyo confluence of the
sediments as a southern tributary and
result of ending just
atmospheric downstream frem the
fallout SWMU 65E
following boundary.
detonation of
test devices
COC = Constituent of concern.
SWMU = Solid waste management unit.
VCM = Voluntary corrective measure.
AL/5-98/WP/SNL:RS4400-5.DCC 4
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Table 2
Summary of Data Quality Requirements

09/02/98

Radiation Protection

ER Chemistry Sample Diagnostics
Data Laboratory Laboratory Lockheed Analytical
Analytical Quality | Department 6133 Department 7713 Services
Requirement Level SNL/NM SNL/NM Las Vegas, Nevada
RCRA metals plus Level 3 | 45 samples Not applicable 4 samples (off-site
beryllium split duplicates)
EPA Method 3 (internal
6010/7000° duplicates
HE compounds Level 3 | 45 samples Not applicable 4 samples (off-site
EPA Method 8330° split samples)
(or equivalent) 4 (internal
duplicates)
Gamma Level 2 | Not Applicable 21 samples Not applicable
Spectroscopy
3 (internal duplicates)
Gross Alpha/Gross Level 2 | Not Applicable 10 samples Not Applicable
Beta

EPA Method 900.0°

(arroyo sediment
samples only)

1 (internal duplicate)

*EPA November 1986.
EPA
ER
HE
RCRA

= U.8. Environmental Protection Agency.
= Environmental restoration.

= High explosive.
= Resource Conservation Recovery Act.

SNL/NM = Sandia National Laboratories/New Mexico.

off-site laboratory results were reviewed and verified/validated according to “Data
Verification/Validation Level 2-—DV-2” in Attachment B or “Data Verification/Validation Level
3-DV3” in Attachment C of the Technical Operating Procedure 94-03, Rev. 0 (SNL/NM July
1994). The reviews performed confirmed that the data are acceptable for use in the No Further
Action (NFA) proposal for SWMU 65E. The data quality objectives (DQOs) for SWMU 65E

have been met.

{1l Determination of Nature, Rate, and Extent of Contamination

1.1

Introduétion

The determination of the nature, rate, and extent of contamination at SWMU 65E was based
upon an initial conceptual model validated with confirmatory sampling at the site. The initial
conceptual model was developed from historical background information including site
inspections, personal interviews, historical photographs, and numerous field surveys. The
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DQOs contained in the work plan for QU 1333 (SNL/NM September 1995), identified the
sample locations, sample density, sample depth, and analytical requirements. The sample
data collected were subsequently used to develop the final conceptual model for SWMU 65E,
which is presented in Section 5.5 of the associated NFA proposal. However, the Lurance
Canyon main arroyo channel has been excluded from the conceptual model for SWMU 65E
and will be addressed in subsequent SNL/NM site-wide surface water characterization activities
(SNL/NM in progress). The quality of the data specifically used to determine the nature, rate,

and extent of contamination are described below (NMED May 1997 and NMED DOE OB
February 1998).

.2 Nature of Contamination

The nature of contamination at SWMU 65E was determined by analytical testing of soil media
and the potential for degradation of relevant COCs (Section V). The analytical requirements
included RCRA metals plus beryllium to characterize non-radiological inorganic constituents
potentially released at the site. HE analyses were performed to characterize any potentially
unreacted explosives materials that may have been released during the explosives and burn
tests; however, no HE compounds were detected in the confirmatory samples collected at
SWMU 65E. Gamma spectroscopy analyses were also performed to characterize any depleted
uranium potentially released at the site. These analytes and methods are appropriate to
characterize the COCs and potential degradation products associated with historical activities
conducted at the Lurance Canyon Explosive Test Site.

(.3 Rate of Contaminant Migration

The Lurance Canyon Explosive Test Site is inactive; and therefore, all primary sources of COCs
(explosive tests and burn tests) have been eliminated. As a result, only secondary sources of
COCs remain at SWMU 65E in the form of adsorbed metals and radionuclides in the surface
and near-surface soil. The rate of COC migration from surficial soil is, therefore, dependent
predominantly upon site meteorological and surface hydrologic processes as described in
Section V. Data available from the Site-Wide Hydrogeologic Characterization Project
(published annually); numerous SNL/NM air, surface water, and radiological monitoring
programs; biological surveys; and other governmental atmospheric monitoring at the KAFB
(i.e., National Oceanographic and Atmospheric Administration [NOAA]) are adequate to
characterize the rate of COCs migraticn at SWMU 65E.

.4 Extent of Contamination

Surface and near-surface soil samples were collected from random locations across the
approximate 77 acres comprising SWMU 65E. In addition, surface and near-surface samples
were collected from the six highest pre-VCM gamma radiation point and area source anomalies
to confirm post-remediation gamma activity. Soil samples were also collected from a single
debris mound discovered at the site in June 1996. These sample locations are deemed
appropriate to determine the lateral extent of COC migration.
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The density of random grid sample locations was dependent on the size of SWMU 65E
(approximately 77 acres), uniformity of the COC release mechanism (fallout from detonations
during explosives and burn tests); and lack of physical surface disturbance to the site from
historical activities. The density of judgmental sample locations was based upon the number of
point and area source radiological anomalies greater than or equal to 1,000 counts per minute
or 1,000,000 disintegrations per minute before remediation was conducted. The density of
samples cotlected from the debris mound was based upon the mound size. The number of
samples collected was deemed sufficient to establish the presence of residual COCs in surface
and near-surface soils from fallout of test material shrapnel.

Because of the relatively low solubility of most metals and radionuclides, limited precipitation,
and high evapotranspiration, the vertical rate of contamination migration is expected to be
extremely low. Therefore, random grid and judgmental samples were collected from the ground
surface to a depth of approximately 12 inches below the ground surface. Similarly, samples
were collected from the natural soil immediately beneath the debris mound contents
(approximately 1.5 to 2 feet below the mound surface. There is no historical information that
any subsurface disturbance, testing, or disposal ever occurred at the site, which could mix
surface soils beneath the 12-inch depth. Therefore, the 12-inch maximum sample depth is
representative of the media potentially impacted and sufficient to determine the vertical extent
of COC migration.

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

Iv. Comparison of COCs to Background Screening Levels

Site history and characterization activities are used to identify potential COCs. The
identification of COCs and the sampling to determine the concentration levels of those COCs
across the site are described in the SWMU 65E NFA proposal. Generally, COCs evaluated in
this risk assessment include all detected organics and radiological contaminants and alll
inorganic COCs that were analyzed for. [f the detection limit of an organic compound was too
high (could possibly cause an adverse effect to human health or the environment), the
compound was retained. Nondetect organics that were not included in this assessment were
determined to have sufficiently low detection limits to ensure protection of human health and the
environment. In order to provide conservatism in this risk assessment, the calculation uses
only the maximum concentration value of each COC determined for the entire site. The
SNL/NM maximum background concentration (Dinwiddie September 1997, Zamorski December
1997) was selected to provide the background screen in Tables 3 and 4. Human health
nonradiological COCs were also compared to SNL/NM proposed Subpart S action levels

(Table 3) (IT July 1994).

Nonradiological inorganics that are essential nutrients such as iron, magnesium, calcium,
potassium, and sodium are not included in this risk assessment (EPA 1989). Both radiological
and nonradiological COCs are evaluated. The nonradiclogical COCs evaluated in this risk
assessment include only inorganics since all high explosive compounds were nondetect.

Table 3 lists nonradiological COCs for Human Health and Ecological Risk Assessment at
SWMU 65E. Radiological COCs are listed in Table 4. All tables show the associated SNL/NM
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Table 3
Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 65E with Comparison to the
Associated SNL/NM Background Screening Value, BCF, Log K_, and Subpart S Screening Value

Is Maximum COC

Concentration Less Is Individual
SNL/NM Than or Equal to the Log K, COC less
Maximum | Background | Applicable SNL/NM (for IsCOCa | subpartS | than 1/10 of
Concentration | Concentration Background BCF (maximum | organic | Bioaccumuiator?’( | gereening | the Action
COC Name {mg/kg) (mg/kg)® Screening Value? aquatic) cocs) [BCF>40,log K, >4)}|  vaiue’ Level?
Arsenic 13° 9.8 No 44" NA Yes 0.5 No
Barium 150 246 Yes 170" NA Yes 6000 Yes
Beryllium 1.1 0.75 No 19° NA No 0.2 No
Cadmium 1.1° 0.64 No 64° NA Yes 80 Yes
Chromium, total® 25 18.8 No 16° NA No 400 Yes
Lead 208 18.9 No 49° NA Yes -- --
Mercury 0.05° 0.055 Yes 5500° NA Yes 20 Yes
Selenium 80 J 3.0 No 800" NA Yes 400 No
Silver 0.9° <0.5 No 0.5° NA No 400 Yes

*From Zamorski (December 1997) Canyons Areas.
®From NMED (March 1998).

°IT (July 1994).

*Parameter nondetect, concentration assumed to be one-half of detection limit.

fBCF and/or Log K, from Yanicak (March 1997).
BCF from Neumann {1976).
*Assumed to be chromium VI for Subpart S screening procedure.
"BCF from Callahan et. al. (1979).

B = analyte was detected in the associated blank.
BCF = Bioconcentration factor.

COC = Constituent of concern.

J = Estimated concentration.

K.. = Octanol-water partition coefficient.

mg/kg = Milligram(s) per kilogram.

Log = Logarithm (base 10).

NA = Not applicable.

SNL/NM = Sandia National Laboratories/New Mexico.

SWMU = Solid waste management unit.

-- = Information not available.
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Table 4

Radiological COCs for Human Health and Ecological Risk Assessment at SWMU 65E with Comparison to the Associated
SNL/NM Background Screening Value, BCF, and Log K,

Is Maximum COC
Concentration
Less Than or Equal
to the Applicable
Maximum SNL/NM IsCOCa
Concentration SNL/NM Background Background® BCF (maximum Bioaccumulator?
COC Name (pCi/g) Concentration (pCiIg)a Screening Value? aquatic) (BCF>40, log K_>4)

Cs-137 1.03 0.52 No 3000° Yes®
Th-232 0.99 1.03 Yes 3000° Yes”
U-234° 2.6 2.31 No 900" Yes’
U-235 0.26 0.16 No 900° Yes’
U-238 20.8 2.31 No 900° Yes’

*From Dinwiddie September 1997, Upper Canyon.
°BCF from Yanicak (1997).

°From Baker and Soldat (1992).
“U-234 value was calculated using the U-238 concentration and assuming that the U-238 to U-234 ratio was equal to that detected during waste

characterization of depleted uranium-contaminated soils generated during the radiclogical voluntary corrective measures project, where
U-234=U-238/8 (Miller June 1998).

BCF = Bioconcentration factor.

COC = Constituent of concern.

Kow = QOctanol-water partition coefficient,
Log = Logarithm (base 10).

pCi/lg = Picocurie(s) per gram.
SNL/NM = Sandia National Laboratories/New Mexico.

SWMU = Solid waste management unit,
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maximum background concentration values (Dinwiddie September 1997, Zamorski December
1997). Discussion of Tables 3 and 4 is provided in Section V1.4 and Sections VII.2 and VIL.3.

V. Fate and Transport

The primary release of COCs at SWMU 65E was to surface soil. Wind, water, and biota are
natural mechanisms of COC transport from the primary release point. Both wind and surface
water runoff can transport surface soil particles from the site, potentially carrying COCs with
them. However, because the site is situated within the Lurance Canyon in the Manzanita
Mountains and is within woodland vegetation, it is protected from strong winds at the ground
surface. Therefore, wind is probably not a significant transport mechanism for surface soils.

Water at SWMU 65E is received as precipitation (rain or occasionally snow), which will either
infiltrate or form runoff. Infiltration at the site is enhanced by the coarse texture of the canyon
soils (Tesajo-Millett stony sandy loam and rock outcrop [USDA June 1877]), but the slopes at
this site will produce runoff during intense rainfall events and during extended rainfail periods
when soils are near saturation from previous rainfall. Surface runoff is to an ephemeral
drainage, which is a tributary to the Arroyo del Coyote in the lower part of the canyon. Runoff
may carry soil particles with adsorbed COCs. The distance of transport will depend upon the
size of the particle and the velocity of the water. Because of the reiatively steep slopes on and
near the site and the tendency for precipitation to be received as intense downpours during the
summer months, the transport of surface soil particles by runoff may be significant.

Water that infiltrates into the soil will continue to percolate through the soil until field capacity is
reached. COCs desorbed from the soil particles into the soil solution may be leached farther
into the subsurface soil with this percolation. None of the inorganic COCs at this site has a high
potential for leaching in soil. Based upon observations made during the instailation of a
piezometer near the center of SWMU 65E (12AUP01), the alluvium above the bedrock is

58 feet in thickness. Moist soil was observed in the first 5 feet of alluvium, and the remaining
53 feet {to bedrock) were dry. The Burn Site Well along the east side of the site did not
encounter groundwater until 222 feet bgs. The groundwater level subsequently rose to a depth
of 68 feet bgs indicating semiconfined to confined groundwater conditions. Therefore,
infiltration from the surface does not appear to be sufficient to contact groundwater in the area
of the Lurance Canyon Burn Site, and it is highly unlikely that percolation will result in the
leaching of COCs to groundwater.

Plant roots can take up COCs that are in the soil solution. These COCs may be transported to
the aboveground tissues with the xylem stream and may then be consumed by herbivores or
returned to the soil as litter. Aboveground litter is capable of transport by wind until consumed
by decomposer organisms in the soil. Constituents in plant tissues that are consumed by
herbivores may pass through the gut and be returned to the soil (at the site or transported from
the site in the herbivore) in feces or may be absorbed and held in tissues, metabolized, or later
excreted. The herbivore may be eaten by a primary carnivore or scavenger and the
constituents stiil held in the consumed tissues will repeat the sequence of absorption,
metabolization, excretion, and consumption by higher predators, scavengers, and
decomposers. The potential for transport of the constituents within the food chain is dependent
upon the mobility of the species that comprise the food chain and the potential for the
constituent to be transterred across the links in the food chain. Although much of the central
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part of the Lurance Canyon Explosive Test Site (SWMU 65B and 65C) has been highly
disturbed by testing activity and remedial actions, intact natural vegetation occurs throughout
SWMU 65E. Therefore, food chain uptake is a potential transport mechanism at SWMU 65E.

Degradation of COCs at SWMU 65E may result from biotic or abiotic processes. Inorganic
COCs at this site are elemental in form and are, therefore, not considered to be degradable.
Radiological COCs, however, undergo decay to stable isotopes or radioactive daughter
elements. Other transformations of inorganics may include changes in valence
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of
selenite or selenate from soil to seleno-amino acids in plants). Degradation processes for HE
may include photolysis, hydrolysis, and biotransformation. Photolysis requires light and,
therefore, takes place in the air, at the ground surface, or in surface water. Hydrolysis includes
chemical transformations in water, and may occur in the soil solution. Biotransformation is the
result of metabolic breakdown of the compound by plants, animals, and microorganisms.

Table 5 summarizes the fate and transport processes that may occur at SWMU 65E. COCs at
this site include inorganics (metals and radionuclides) and HE in soil. Because the site is
situated within the Lurance Canyon and is, therefore, sheltered by surrounding slopes and
woodland vegetation, significant transport of COCs by wind is unlikely. Transport by surface
water runoff, however, may be of greater significance because of the slopes found on the site.
Subsurface migration of COCs caused by leaching is not significant and is highly unlikely to
contact groundwater. For inorganic COCs, the potential for degradation and/or transformation
is very low. For HE, the potential for degradation and/or biotransformation of HE is of greater
significance, however, ho HE compounds have been detected at SWMU 65E above the method
detection limits ranging from 0.055 to 0.42 mg/kg. Decay of radiclogical COCs is insignificant
due to their long half-lives.

Table 5
Summary of Fate and Transport at SWMU 65E
Transport and Fate Mechanism Existence at Site Significance
Wind Yes l.ow
Surface runoff Yes Moderate to high
| Migration to groundwater No Nohe
Food chain uptake Yes Low
Transformation/degradation - Yes Low (inorganics and radionuclides)

SWMU = Solid waste management unit.
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VI. Human Health Risk Screening Assessment

VIA Introduction

Human health risk screening assessment of this site includes a number of steps that culminate
in a quantitative evaluation of the potential adverse human health effects caused by
constituents located at the site. The steps to be discussed include the following:

Step 1. Site data are described that provide information on the potential COCs, as well as the relevant
physical characteristics and properties of the site.

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

Step 3.  The potential intake of these COCs by the representative population is calculated using a tiered
approach. The first component of the tiered approach includes two screening procedures. One
screening procedure compares the maximum concentration of the COC to an SNL/NM
maximum background screening value. COCs that are not eliminated during the first screening
procedure are subjected to a second screening procedure that compares the maximum
concentration of the COC to the SNL/NM proposed Subpart S action level.

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

Step 5. Potential toxicity effects (specified as a Hazard Index [Hi]) and excess cancer risks are
calculated for nonradiological COCs and background. For radiological COCs, the incremental
total effective dose equivalent (TEDE) and incremental estimated cancer risk are calculated by
subtracting applicable background concentrations directly from maximum on-site contaminant
values. This background subtraction only occurs when a radiological COC occurs as
contamination and exists as a natural background radionuclide.

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

Step 7. Uncertainties in the previous steps are discussed.

Vi.2 Step 1. Site Data

Section | provides the description and history for SWMU 65E. Section Il presents a comparison

of results to DQOs. Section Ill describes the determination of the nature, rate, and extent of
contamination.

V1.3 Step 2. Pathway ldentification

SWMU 65E has been designated a future land-use scenario of recreational (DOE et al. October
1995) (see Appendix 1 for default exposure pathways and parameters). Because of the
location and the characteristics of the potential contaminants, the primary pathway for human
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiclogical and
radiological COCs is included because of the potential to inhale dust. Soil ingestion is included
for the radiological COCs as well. No contamination at depth was determined, and therefore,
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no water pathways to the groundwater are considered. Depth to groundwater at SWMU 65E is
approximately 222 feet bgs. Because of the lack of surface water or other significant
mechanisms for dermal contact, the dermal exposure pathway is considered not to be
significant. No intake routes through plant, meat, or milk ingestion are considered appropriate
for the recreational land-use scenario. However, plant uptake is considered for the residential
land-use scenatrio.

Pathway ldentification

Nonradiological Constituents Radiological Constituents
Soil ingestion Sall ingestion
Inhalation {dust) Inhalation {dust)
Plant uptake (residential only) Piant upiake {residential only)
Direct gamma

Vi4 Step 3. COC Screening Procedures

This section discusses Step 3. This step includes two screening procedures. The first
screening procedure is a comparison of the maximum COC concentration to the background
screening level. The second screening procedure compares maximum COC concentrations to
SNL/NM proposed Subpart S action leveis. This second procedure is applied only to COCs
that are not eliminated during the first screening procedure.

V041 Background Screening Procedure

Vi4.1.1 Methodology

Maximum concentrations of COCs are compared to the SNL/NM maximum screening level for
this area (Dinwiddie September 1997, Zamorski December 1997). SNL/NM has been verbally
informed that all the metals background values from the Canyons Study, with the exception of
selenium will be approved (NMED May 1998). Samples have been collected to resclve the
selenium issue. The SNL/NM maximum background concentration is selected to provide the
background screen in Table 3 and is used to calculate risk attributable to background in

Table 9. Only the COCs that are above their respective SNL/NM maximum background
screening level or COCs that do not have a quantifiable background screening level are
considered in further risk assessment analyses.

For radiological COCs that exceed the SNL/NM background screening levels, background
values are subtracted from the individual maximum radionuclide concentrations. Those that do
not exceed these background levels are carried no further in the risk assessment. . This
approach is consistent with DOE Order 5400.5, “Radiation Protection of the Public and the
Environment” (DOE 1993). Radiological COCs that did not have a background value and were
detected above the analytical minimum detectable activity were carried through the risk
assessment at their maximum levels. The resultant radiological COCs remaining after this step
are referred to as background-adjusted radiological COCs.
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Vi4.1.2 Results

Tables 3 and 4 present SWMU 65E data that were compared to the SNL/NM maximum
background values (Zamorski December 1997) for human health risk assessment. For the

nonradiclogical COCs, seven constituents have maximum measured values greater than their
respective background screening level.

The maximum concentration value for lead is 20 B mg/kg. The EPA intentionally provides no
human health toxicological data on lead, and therefore, no risk parameter values can be
calculated. However, EPA Region 6 guidance for the screening value for lead for an industrial
land-use scenario is 2,000 mg/kg (EPA 1996a); for a residential land-use scenario, the EPA
screening guidance value is 400 mg/kg (EPA July 1994). The maximum concentration value for
lead at this site is less than both screening values, and therefore, lead is eliminated from further
consideration in the human health risk assessment.

For the radiological COCs, four constituents had maximum measured activities slightly greater
than their respective background (Cs-137, U-234, U-235, and U-238).

Vi4.2 Subpart S Screening Procedure

Vi4.2.1 Methodoiogy

The maximum concentrations of nonradiological COCs not eliminated during the background
screening process were compared with action levels (IT July 1994) calculated using methods
and equations promulgated in the proposed RCRA Subpart S (EPA July 1990) and Risk
Assessment Guidance for Superfund (RAGS) (EPA 1989). Accordingiy, all calculations were
based upon the assumption that receptor doses from both toxic and potentially carcinogenic
compounds result most significantly from ingestion of contaminated soil. Because the samples
were all taken from the surface or near-surface, this assumption is considered valid. If there
were ten or fewer COCs, and each had a maximum concentration less than 1/10 of the action
level, then the site would be judged to pose no significant health hazard to humans. If there
were more than ten COCs, the Subpart S screening procedure was not performed.

Vi4.2.2 Restilts

Table 3 shows the COCs and the associated proposed Subpart S action level. The table
compares the maximum concentration values to 1/10 of the proposed Subpart S action level.
This methodology was guidance given to SNL/NM from the EPA Region 6 (EPA 1996b). Three
COCs exceed 1/10 of the proposed Subpart S action level. Because of these COCs, the site

fails the Subpart S screening criteria and a hazard quotient (HQ) and excess cancer risk value
must be calculated for all the COCs.

Radiological COCs do not have predetermined action levels analogous to proposed Subpatrt S
levels, and therefore, this step in the screening process is not performed for radiotogical COCs.
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VL5 Step 4. Identification of Toxicological Parameters

Tables 6 {nonradiological) and 7 (radiological) show the COCs retained in the risk assessment
and the values for the available toxicological information. The toxicological values used for
nonradiological COCs in Table 6 are from the Integrated Risk Information System (IRIS) (EPA
1998), and the EPA Region 9 (EPA 1996¢c) and EPA Region 3 (EPA 1997a) electronic
databases. Dose conversion factors (DCF) used in determining the excess TEDE values for
radiological COCs for the individual pathways were the default values provided in the RESRAD
computer code (Yu et al. 1993a) as developed in the following documents:

+ DCFs for ingestion and inhalation are taken from Federal Guidance Repoit No. 11,
“Limiting Vaiues of Radionuclide Intake and Air Concentration and Dose Conversion
Factors for Inhalation, Submersion, and Ingestion” (EPA 1988).

* DCFs for surface contamination (contamination on the surface of the site) were
taken from DOE/EH-0070, “External Dose-Rate Conversion Factors for Calculation
of Dose to the Public” (DOE 1988).

¢ DCFs for volume contamination (exposure to contamination deeper than the
immediate surface of the site) were calculated using the methods discussed in
“Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil”
(Health Physics 28:193-205 [Kocher 1983]), and ANL/EAIS-8, “Data Collection
Handbook to Support Modeling the Impacts of Radioactive Material in Soil”
(Yu et al. 1993b).

VI.6 Step 5. Exposure Assessment and Risk Characterization

Section VI.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2
provides the risk characterization, including the Hl value and the excess cancer risk, for both
the potential nonradiological COCs and associated background for recreational and residential
land uses. The incremental TEDE and incrementa! estimated cancer risk are provided for the
background-adjusted radiological COCs for both recreational and residential land uses.

Vi.6.1 Exposure Assessment

Appendix 1 shows the equations and parameter input values used in calculating intake values
and subsequent HI and excess cancer risk values for the individual exposure pathways. The
appendix shows parameters for both recreational and residential land-use scenarios. The
equations for nonradiological COCs are based upon RAGS (EPA 1989). Parameters are based
upon information from RAGS (EPA 1989) and other EPA guidance documents and reflect the
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For
radiological COCs, the coded equations provided in RESRAD computer code are used to
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further
discussion of this process is provided in the Manual for Implementing Residual Radioactive
Material Guidelines Using RESRAD, Version 5.0 (Yu et al. 1993b).
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Table 6
Toxicological Parameter Values for SWMU 65E Nonradiological COCs
RfD, RfDjnn | SFo SFinh

coc (mg/kg- : (mg/kg- (mglk,ci_l- (mglk?- Cancebr

Name day) Confidence’ day) Confidence” day) day) Class
Arsenic 3E-4° M - - 1.5E40° | 1.5E+1° A
Beryllium 2E-3° LtoM 5.7E-6° M -- 8.4E+0° B1
Cadmium 5E-4° H 5.7E-5° - - 6.3E+0° B1
Chromium 1E+0° L 5.7E-7° -- - - -
1l
Chromium 5E-3° L - - - 4.2E+1° A
Vi
Selenium 5E-3° H - -- - - D
Silver 5E-3° L - - - - D

*Confidence associated with IRIS (EPA 1998) database values (L = low, M = medium, H = high).

EPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA
1998):
A—Human carcinogen.
B1—Probabie human carcinogen. Limited human data are available.
D—Not classifiable as to human carcinogenicity.
*Toxicological parameter values from IRIS electronic database (EPA 1998a).
dToxicoiogical parameter values from EPA Region 9 {EFA 1996¢).
*Toxicological parameter values from EPA Region 3 electronic database (EPA 1997a).
coC = Constituent of concern.

EPA = U.S. Environmental Protection Agency.
HEAST = Health Effects Assessment Summary Tables.
RIS = Integrated Risk Information System.
mg/kg-day = Milligram(s) per kilogram day.

(mg/kg-day)'1 = Per milligram per kilogram day.

RiD, = Oral chronic reference dose.

RiD,,. = Inhalation chronic reference dose.

SF, = Oral slope factor.

SF,. = Inhalaticn slope factor.

SWMU = Solid waste management unit.

- = Information not available.
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Table 7
Radiological Toxicological Parameter Values for SWMU 65E COCs Obtained from
' RESRAD Risk Coefficients’
COC Name (1/pCi) {1/pCi) _{g/pCi-yr) Cancer Class’
Cs-137 3.20E-11 1.90E-11 2.10E-06 A
U-234 4.40E-11 1.40E-08 2.10E-11 A
U-235 4.70E-11 1.30E-08 2.70E-07 A
U-238 6.20E-11 1.20E-08 6.60E-08 A

*From Yu et al. (1993a).

EPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A - human carcinogen.
cocC = Constituent of concern.

EPA = U.S. Environmental Protection Agency.
g/pCi-yr = Gram{s) per picocurie-year.

SF, = Qral (ingestion) siope factor.

SF,, = Inhalation slope factor.

SF,, = External volume exposure slope factor.
1/pCi = Qne per picocurie.

SWMU = Solid waste management unit.

Although the designated land-use scenario is recreational for this site, risk and TEDE values for
a residential land-use scenario are also presented. These residential risk and TEDE values are
presented oniy to provide perspective of potential risk to human health under the more
restrictive land-use scenario.

Vi.e.2 Risk Characterization

Table 8 shows that for the SWMU 85E nonradiological COCs, the Hl value is 0.00, and the
excess cancer risk is 8E-7 for the designated recreational land-use scenario. The numbers
presented included exposure from soil ingestion and dust inhalation for the nonradiological
COCs. Table 9 shows that assuming the maximum background concentrations of the
SWMU 65E associated background constituents, the Hl is 0.00, and the excess cancer risk is
6E-7 for the designated recreational land-use scenario.

For the radioactive COCs, contribution from the direct gamma exposure pathway is included.
For the recreational and-use scenario, a TEDE was calculated for a recreational person. This
resulted in an incremental TEDE of 0.10 millirem per year (mrem/yr). In accordance with EPA
guidance found in OSWER Directive No. 9200.4-18 (EPA August 1997c), an incremental TEDE
of 15 mrem/yr is used for the probable land-use scenario (recreational in this case); the
calculated dose value for SWMU 65E for the recreational land use is well below this guideline.
The estimated excess cancer risk is 1.4E-6.

For the residential land-use scenario nonradiological COCs, the HI value increases to 30, and
the excess cancer risk is 1E-4 (Table 8). The numbers presented included exposure from soil
ingestion, dust inhalation, and plant uptake. Although EPA (1991) generally recommends that
inhalation not be included in a residential land-use scenario, this pathway is included because
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Table 8
Risk Assessment Values for SWMU 65E Nonradiological COCs

Recreational Land-Use Residential Land-Use
Maximum Scenario® Scenario”
Concentration Cancer Cancer
COC Name (mgilc(g) Hi Risk HI Risk
Arsenic 13 0.00 8E-7 0.74 1E-4
Beryllium 1.1 0.00 3E-11 0.00 8E-10
Cadmium 1.1° 0.00 2E-11 0.90 6E-10
Chromium, total” 25 0.00 4E-9 0.02 9E-8
Selenium 80.J 0.00 -- 28.14 --
Silver 0.9° 0.00 -- 0.04 -
TOTAL 0.00 8E-7 30 1E-4

*From EPA (1989).

Parameter reported as nondetect, concentration assumed to be 0.5 of the detection limit.
°Chromium, total assumed to be chromium VI (most conservative).

CcOGC = Constituent of concern.

EPA = U.S. Environmental Protection Agency.
HI = Hazard index.

mg/kg = Milligram(s) per kilogram.

SWMU = Solid waste management unit.

J = Estimated concentration.

- = Information not available.

Table 9
Risk Assessment Values for SWMU 65E Nonradiological Background Constituents
Recreational Land- Use Residential Land- Use
Background Scenario’ Scenario
Concentration® Hazard Cancer Risk Hazard Cancer
COC Name {mg/kg) Index Index Risk
Arsenic 9.8 0.00 6E-7 0.56 1E-4
Beryllium 0.75 0.00 2E-11 0.00 6E-10
Cadmium 0.64 0.00 1E-11 0.52 4E-10
Chromium, total” 18.8 0.00 - 0.01 -
Selenium 3 0.00 - 1.06 --
Silver <0.5 -- -- -- --
TOTAL 0.00 6E-7 2 1E-4

*From Zamorski (December 1997), Canyons Areas.

°EPA {1989).

‘Chromium, total assumed to be chromium Il

COC = Constituents of concern.
EPA = U.S. Environmental Protection Agency.
mg/kg = Milligram(s} per kilogram.
SWMU = Solid waste management unit.
-- = Information not available.
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of the potentiai for scil in Albuguerque, New Mexico, to be eroded and, subsequently, for dust
to be present in predominantly residential areas. Because of the nature of the local soil,
other exposure pathways are not considered (see Appendix 1). Table 9 shows that for

the SWMU 65E associated background constituents, the Hl is 2, and the excess cancer risk
is 1E-4.

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

2.3 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM February
1998) for a complete loss of institutional controls (residential land use in this case); the
calculated dose valtue for SWMU 65E for the residential land-use is well below this guideline.
Consequently, SWMU 65E is eligible for unrestricted radiological release as the residential
land-use scenario resulted in an incremental TEDE to the on-site receptor of less than

75 mrem/yr. The estimated excess cancer tisk is 2.9E-5. The excess cancer risk from the
nonradiological COCs and the radiological COCs is not additive, as noted in RAGS (EPA 1989).

VL7 Step 6. Comparison of Risk Values to Numerical Guidelines.

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

For the recreational land-use scenario nonradiological COCs, the HI calculated is 0.00 (much
less than the numerical guideline of 1 suggested in RAGS [EPA 1989]). The excess cancer risk
is estimated at 8E-7. 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 1998). The excess cancer risk is driven by arsenic
which is a Class A carcinogen. Thus, the total excess cancer risk for this site is below the
suggested acceptable risk value of 1E-6. This risk assessment also determined risks
considering background concentrations of the potential nonradiclogical COCs for both the
recreational and residential land-use scenarios. For nonradiological COCs, assuming the
recreational land-use scenario, the Hl is 0.00. The excess cancer risk is estimated at 6E-7.
Incremental risk is determined from subtracting risk associated with background from potential
COC risk. These numbers are not rounded before the difference is determined and, therefore,
may appear to be inconsistent with numbers presented in tables and within the text, There is
no incremental Hl. The incremental cancer risk is 2E-7 for the recreational land-use scenario.
These incremental risk calculations indicate acceptable risk to human health from
nonradiological COCs considering a recreational land-use scenario.

For radiological COCs of the recreational land-use scenario, the incremental TEDE is
0.10 mrem/yr, which is significantly less than the EPA’s numerical guideline of 15 mrem/yr. The
incremental estimated excess cancer risk is 1.4E-6.

For the residential land-use scenario nonradiological COCs, the calculated HI is 30 which is
above the numerical guidance. The excess cancer risk is estimated at 1E-4. The excess
cancer risk is driven by arsenic, cadmium, selenium, and silver, some of which are Class A or B
carcinogens. Therefore, the total excess cancer risk for this site is above the suggested
acceptable risk value of 1E-6. The HI for associated background for the residential land-use
scenario is 2. The excess cancer risk is estimated at 1E-4. The incremental Hl is 27.69, and
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the incremental cancer risk is 9E-8 for the residential land-use scenarioc. The incremental Hl

indicates potentially significant contribution to human health risk from the COCs considering a
residential land-use scenario.

The incremental TEDE for a residential land-use scenario from the radiological COCs is
2.3 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr suggested in

SNL/NM RESRAD Input Parameter Assumptions and Justification (SNL/NM February 1998).
The estimated excess cancer risk is 2.9E-5.

VI.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at SWMU 65E was based
upen an initial conceptual model validated with confirmatory sampling cenducted at the site.
The confirmatory sampling was implemented in accordance with the RFI work plan for OU 1333
(SNL/NM September 1995). The DQOs contained in the RFI Work Plan are appropriate for use
in screening risk assessments. The data collected, based upon sample location, density, and
depth, are representative of the site. The analytical requirements and resulis satisfy the DQOs.
Data quality were validated in accordance with SNL/NM procedures (SNL/NM July 1994 and
SNL/NM July 1996). Therefore, there is no uncertainty associated with the data quality used to
perform the screening risk assessment at SWMU 65E.

Because of the location, history of the site, and future land-use {DOE et al. October 1995),
there is low uncertainty in the land-use scenario and the potentially affected populations that
were considered in making the risk assessment analysis. Because the COCs are found in
surface and near-surface soils and because of the location and physical characteristics of the
site, there is little uncertainty in the exposure pathways relevant to the analysis.

An RME approach was used to calculate the risk assessment values. This means that
parameter values used in the calculations are conservative and that calculated intakes are

probably overestimates. Maximum measured values of the concentrations of the COCs are
used to provide conservative resuits.

Table 6 shows the uncertainties (confidence) in nonradiotogical toxicological parameter values.
There is a mixture of estimated values and values from IRIS (EPA 1998), and EPA Region 9
(EPA 1996c¢) and EPA Region 3 (EPA 1997a) electronic databases. Where values are not
provided, information is not available from the Health Effects Assessment Summary Tables
(HEAST) (EPA 1997¢), IRIS (EPA 1998), or the EPA regions (EPA 1996c and 1997a).
Because of the conservative nature of the RME approach, the uncertainties in toxicological
values are not expected to be sufficiently high to change the conclusion from the risk
assessment analysis.

Risk assessment values for nonradiological COCs are within the human health acceptable
range for the recreational land-use scenario compared to established numerical guidance.

For radiclogical COCs, the conclusion of the risk assessment is that potential effects on human
health, for both industrial and residential land-use scenarios are within guidelines and are a

small fraction of the estimated 360 mrem/yr received by the average U.S. population (NCRP
1987).
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The overall uncertainty in all of the steps in the risk assessment process is considered not
significant with respect to the conclusion reached.

V.9 Summary

SWMU 65E has identified COCs consisting of some inorganic and radiological compounds.
Because of the location of the site, the designated recreational land-use scenario, and the
nature of contamination, potential exposure pathways identified for this site included soil
ingestion and dust inhalation for chemical constituents and soil ingestion, dust inhalation, and
direct gamma exposure for radiological COCs. Plant uptake was included as an exposure
pathway for the residential land-use scenario.

Using conservative assumptions and employing an RME approach to risk assessment,
calculations for nonradiological COCs show that for the recreational land-use scenario the HI of
0.00 is significantly less than the accepted numerical guidance from the EPA. The total excess
cancer risk of 8E-7 is below the acceptable risk value provided by the NMED for a recreational
land use (NMED March 1998). There is no incremental HI and the incremental cancer risk is
2E-7 for the recreational land-use scenario. Risk calculations indicate acceptable risk to human
health for a recreational land-use scenario.

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are
much less than EPA guidance values; the estimated TEDE is 0.10 mrem/yr for the recreational
land-use scenario. This value is much less than the numerical guidance of 15 mrem/yr in

EPA guidance (EPA August 1997b). The corresponding incremental estimated cancer risk
value is 1.4E-6 for the recreational land-use scenario. Furthermore, the incremental TEDE for
the residential land-use scenario that results from a complete loss of institutional control is only
2.3 mrem/year with an associated risk of 2.8E-5. The guideline for this scenario is 75 mrem/yr
(SNL/NM February 1998). Therefore, SWMU 65E is eligible for unrestricted radiological
release.

The uncertainties associated with the calcutations are considered small relative to the
conservativeness of risk assessment analysis. It is, therefore, concluded that this site does not
have potential to affect human health under a recreational land-use scenario.

VIL Ecologicavl Risk Screening Assessment

Vii.1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPEC) in soils at SWMU 65E. A compcenent of the NMED Risk-Based
Decision Tree is to conduct an ecological screening assessment that corresponds with that
presented in the EPA’s Risk Assessment Guidance for Superfund (EPA 1991). The current
methodology is tiered and contains an initial scoping assessment followed by a more detailed
screening assessment. Initial components of NMED's decision tree (a discussion of DQOs, a
data assessment, and evaluations of bioaccumulation and fate-and-transport potential) are
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addressed in this report. Following the completion of the scoping assessment, a determination
is made as to whether a more detailed examination of potential ecological risk is necessary. If
deemed necessary, the scoping assessment proceeds to a screening assessment whereby a
more gquantitative estimate of ecological risk is conducted. Although this assessment
incorporates conservatisms in the estimation of ecological risks, ecological relevance and
professional judgment are also used as recommended by the EPA {1998b) to ensure that

predicted exposures of selected ecological receptors reflect those reasonably expected to occur
at the site.

Vi.2 Scoping Assessment

The scoping assessment focuses primarily on the tikelihood of exposure of biota at or adjacent
to the site to be exposed to constituents associated with site activities. Included in this section
are an evaluation of existing data and a comparison of maximum detected concentrations to
background concentrations, examination of bioaccumulation potential, and fate and transport
potential. A Scoping Risk Management Decision will involve a summary of the scoping results

and a determination as to whether further examination of potential ecological impacts is
necessary.

V.21 Data Assessment

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

Arsenic
Beryllium
Chromium (total)
Lead

Selenium
Cs-137

U-235

U-234

U-238.

-In addition, cadmium and silver were reported as not detected with detection limits exceeding
background concentrations. No organic analytes were detected in soil.

Vil.2.2 Bioaccumulation

Among the COPECs listed in Section VII.2.1, the following were considered to have
bicaccumulation potential in aguatic environments (Section |V, Tables 3 and 4):

Arsenic
Cadmium
Lead
Selenium
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Cs-137
U-235
U-234
U-238,

It should be noted, however, that as directed by the NMED (NMED 1998), bicaccumulation for
inorganics is assessed exclusively based upon maximum reported bioconcentration factors
(BCF) for aquatic species. Because only aquatic BCFs are used to evaluate the
bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely to be
overpredicted.

Vil.2.3 Fate and Transport Potential

The potential for the COPECs to move from the source of contamination to other media or biota
is discussed in Section V. As noted in Table 5 (Section V), surface-water runoff is expected to
be of moderate to high significance, while wind dispersion, food chain uptake, transformation,
and degradation are expected to be of low significance for the COPECs at this site. Migration
to groundwater is not anticipated.

Vil.2.4 Scoping Risk Management Decision

Based upon information gathered through the scoping assessment, it was concluded that
complete ecological pathways may be associated with this SWMU and that COPECs also exist
at the site. As a consequence, a screening assessment was deemed necessary to predict the
potential level of ecological risk associated with the site.

VIL3 Screening Assessment

As concluded in Section VII.2.4, complete ecological pathways and COPECs are associated
with this SWMU, The screening assessment performed for the site involves a quantitative
estimate of current ecological risks using exposure models in association with exposure
parameters and toxicity information obtained from the literature. The estimation of potential
ecological risks is conservative to ensure ecological risks are not underpredicted.

Components within the screening assessment include:

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

+ Exposure Estimation—provides a quantitative estimate of potential exposure.

» Ecological Effects Evaluation—presents benchmarks used to gauge the toxicity of
COPECs to specific receptors.

» Risk Characterization—characterizes the ecological risk associated with exposure
of the receptors to environmental media at the site.
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¢ Uncertainty Assessment—discusses uncertainties associated with the estimation of
exposure and risk.

¢ Risk Interpretation—evaluates ecological risk in terms of HQs and ecological
significance.

s Screening Assessment Scientific/Management Decision Point—presents the
decision to risk managers based upon the results of the Screening Assessment.

VII.3.1 Problem Formulation

Problem Formulation is the initial stage of the screening assessment that provides the
introduction to the risk evaluation process. Components that are addressed in this section
include a discussion of ecological pathways and the ecological setting, identification of
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs,
and ecological endpoints (other components commonly addressed in a screening assessment)
are presented in the “Predictive Ecological Risk Assessment Methodology for SNL/NM ER
[Environmental Restoration] Program” (IT July 1998) and are not duplicated here.

ViL3.1.1 Ecological Pathways and Setting

SWMU 65E is located in the upper part of the Lurance Canyon in the Manzanita Mountains.
The site covers approximately 77 acres. The central part of the former Lurance Canyon
Explosive Test Site (SWMUs 65B and 65C) is largely disturbed; however, SWMU 65E contains
relatively undisturbed natural habitat which includes pifon-juniper woodland and riparian
woodland vegetation. A biological and sensitive species survey of the Burn Site and
surrounding areas was conducted in 1991, with no threatened, endangered, or sensitive
species found (Biggs 1991a and 1991bj).

Complete ecological pathways may exist at this site through the exposure of plants and wildiife
to COPECs in surface and subsurface soil. Direct uptake of COPECs from soil was assumed
to be the major route of exposure for plants, with exposure of plants tc wind-blown sail
assumed to be minor. Exposure modeling for the wildlife receptors was limited to the food and
soil ingestion pathways. Because of the lack of perennial surface water at this site, exposure to
COPECSs through the ingestion of surface water was considered insignificant. Inhalation and
dermal contact were also considered insignificant pathways with respect to ingestion (Sample
and Suter 1994). Groundwater is not expected to be affected by COPECs at this site.

ViL3.1.2 COPECs

SWMU 65E represents the far field dispersion area for the Lurance Canyon Explosive Test Site
(SWMU 65). The site was used from the late 1960's to the early 1990’s for general explosives
tests, burn pit tests, slow heat tests, cone tests {at the CON-CON Unit), and the Torch
Activated Burn System (TABS) tests. Open detonation explosives tests at this site were
conducted at the primary and secondary detonation areas (SWMUs 65 B and 65C) and were

AL/7-98/WP/SNL:RS4400-5.00C 24 301462.185.08 09/02/98 3:33 PM



RISK SCREENING ASSESSMENT FOR SWMU 65E 09/02/98

completed by the early 1980’s. SWMU 65E encompasses the dispersion area for these tests.
Potential COPECs from these tests include metals, and radionuclides.

In order to provide conservatism in this ecological risk assessment, the assessment is based
upon the maximum soil concentrations of the COPECs as measured in soil samples within the
first 5 feet of soil. Both nonradiological and radiological COPECs are evaluated. The
nonradiological COCs consist of inorganic analytes (i.e., metals). No organic analytes were
detected in these soil samples. Inorganic analytes and radionuclides were screened against
background concentrations, and those that exceeded the approved SNL/NM background
screening levels (Dinwiddie September 1997, Zamorski December 1997) for the area were
considered to be COPECs. Maximum COPEC concentrations are reported in Tables 3 and 4.
Chemicals that are essential nutrients such as iron, magnesium, calcium, potassium, and
sodium were not included in this risk assessment as set forth by the EPA (1989).

ViL.3.1.3 Ecological Receptors

As described in detail in IT (July 1998), a nonspecific perennial plant was selected as the
receptor to represent plant species at the site. Vascular plants are the principal primary
producers at the site and are key to the diversity and productivity of the wildlife community
associate with the site. A deer mouse (Peromyscus maniculatus) and burrowing owl (Speotyio
cunicularia) were used to represent wildlife use. Because of its opportunistic food habits, the
deer mouse was used to represent a mammalian herbivore, omnivore, and insectivore.
Although not expected to occur in the woodland habitat of SWMU 65E, the burrowing owl was
selected as the top predator. [t is present in the grassland habitat at SNL/NM and is designated
a species of management concern by the U.S. Fish and Wildlife Service in Region 2, which
includes the state of New Mexico (USFWS September 1995). The burrowing owl is a small
raptor and will, therefore, conservatively represent risk to other raptors potentially occurring in
the woodland habitat, such as the western screech owl (Otus kennicotfii).

Vil.3.2 Exposure Estimation

Direct uptake of COPECs from the soil was considered the only significant route of exposure for
terrestrial plants. Exposure modeling for the wildlife receptors was limited to food and soil
ingestion pathways. Inhalation and dermal contact were considered insignificant pathways with
respect to ingestion (Sample and Suter 1994). Drinking water was also considered an
insignificant pathway because of the lack of perennial surface water at this site. The deer
mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet as
plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil
invertebrates) and as an insectivore (100 percent of its diet as sail invertebrates). The
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of
the total dietary intake. Tabie 10 presents the species-specific factors used in modeling
exposures in the wildlife receptors. Justification for use of the factors presented in this table is
described in the ecological risk assessment methodology document (IT July 1998).
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Table 10
Exposure Factors for Ecological Receptors at SWMU 65E
Food Intake
Trophic Body Weight Rate Home Range

Receptor Species Class/Qrder Level (kg)’ (kglday)b Dietary Composition® (acres)
Deer Mouse Mammalia/ Herbivore 2.39E-2° 3.72E-3 Plants: 100% 2.7E-1°
(Peromyscus Rodentia (+ Soil at 2% of intake)
maniculatus)
Deer Mouse Mammalia/ Omnivore 2.39E-2° 3.72E-3 Plants: 50% 2. 7E-1°
{Peromyscus Rodentia Invertebrates: 50%
maniculatus) {+ Soil at 2% of intake)
Deer Mouse Mammalia/ Insectivore 2 39E-2° 3.72E-3 Invertebrates: 100% 2.7E-1°
(Peromyscus Rodentia (+ Soil at 2% of intake)
maniculatus)
Burrowing owi Aves/ Carnivare 1.55E-1' 1.73E-2 Rodents: 100% 3.5E+1°
(Speotyto cunicularia) Strigiformes (+ Soil at 2% of intake)

°Body weights are in kilograms wet weight.

°Food intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kilograms dry weight per day.

‘Dietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake.
“From Silva and Downing (1995).
°EPA (1993), based upon the average home range measured in semiarid shrubland in Idaho.

"From Dunning (1993).

From Haug et al, (1993).

EPA = U.S. Environmental Protection Agency.
kg = Kilogram(s).
kg/day = Kilogram(s) per day.

SwWMU

= Solid waste management unit.
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Although home range is also included in this table, exposures for this risk assessment were
modeled using an area use factor of 1, implying that all food items and soil ingested are from
the site being investigated. For both the deer mouse and burrowing owl, the estimated home
ranges are less than the size of the site. The maximum measured COPEC concentrations from
surface soil samples were used to conservatively estimate potential exposures and risks to
planis and wildlife at this site.

For the radiological dose rate calculations, the deer mouse was modeled as an herbivore

(100 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on
small mammals (100 percent of its diet as deer mice). Both were modeled with soil ingestion
comprising 2 percent of the total dietary intake, Receptors are exposed to radiation both
internally and externally from Cs-137, U-235, U-234, U-238. Internal and external dose rates to
the deer mouse and burrowing owl are approximated using modified dose rate models from the
Hanford Site Risk Assessment Methodology (DOE 1995) as presented in the ecological risk
assessment methodology document for the SNL/NM ER Program (IT July 1998). Radionuclide-
dependent data for the dose rate calculations were obtained from Baker and Soldat (1992).

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

Tabie 11 presents the transfer factors used in modeling the concentrations of COPECs through
the food chain. Table 12 presents maximum concentrations in soil and derived concentrations
in tissues of the various food-chain elements that are used to model dietary exposures for each
of the wildlife receptors.

VII.3.3 Ecological Effects Evaluation

Benchmark toxicity values for the plant and wildlife receptors are presented in Table 13. For
plants, the benchmark soil concentrations are based upon the lowest-observed-adverse-effect
level. For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect
level (NOAEL) for chronic oral exposure in a taxonomically simifar test species. Insufficient
toxicity information was found to estimate the NOAELs for some COPECs for the burrowing
owl.
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Table 11
Transfer Factors Used in Exposure Models for
Constituents of Potential Ecological Concern at SWMU 65E

09/02/98

Constituent of Potential Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle
Ecological Concern Transfer Factor Transfer Factor Transfer Factor
Inorganic
Arsenic 4.0E-2" 1.0E+0° 2.0E-3°
Beryllium 1.0E-2° 1.0E+0° 1.0E-3"
Cadmium 5.5E-1° 6.0E-1° 5.5E-4°
Chromium (total) 4.0E-2" 1,3E-1° 3.0E-2°
Lead 9.0E-2° 4.0E-2° 8.0E-4°
Selenium 5.0E-1° 1.0E+0° 1.0E-1°
Silver 1.0E+0° 2.5E-1° 5.0E-3"
*From Baes et al. (1984).
®Defauit value.
°From Stafford et al. (1991).
NCRP (January 1989).
°From Ma (1982).
SWMU = Solid waste management unit.
Table 12
Media Concentrations’ for Constituents of
Potential Ecological Concern at SWMU 65E
Constituent of Potential Soil Plant Soil Deer Mouse
Ecological Concern {maximum) Ft'JIiageb Invertebrate” Tissues’
| Inorganic
Arsenic 1.3E+0" 5.2E-1 1.3E+1 4.4E-2
Beryllium 1.1E+0 1.1E-2 1,1E+0 1.8E-3
Cadmium 1.1E+0 ¢ 8.1E-1 6.6E-1 1.1E-3
Chromium (iotal) 2.5E+1 1.0E+0 3.3E+D 2.5E-1
Lead 2.0E+1 1.8E+0 B.0E-1 4.3E-3
Selenium 8.0E+1 4.0E+1 8.0E+1 1.9E+1
Silver 9.0E-1° 9.0E-1 2.3E-1 9.1E-3

®In milligrams per kilogram. All are based upon dry weight of the media.
®Praduct of the soil concentration and the corresponding transfer factor.

‘Based upon the deer mouse with an omnivorous diet. Product of the average concentration in food times

the food-to-muscle transfer factor times the wet weight-dry weight conversion factor of 3.125 {from

EPA 1993).

dCancentration is one-half of the maximum detection limit.
SWMU = Solid waste management unit.
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Table 13
Toxicity Benchmarks for Ecological Receptors at SWMU 65E
Mammalian NOAELs Avian NOAELs
Test Deer Burrowing

Constituent of Potential Plant Mammalian Species Mouse Avian Test Species Owl

Ecological Concern | Benchmark™ | Test Species™ | NOAEL* | NOAEL™ | TestSpecies’ | NOAEL™ NOAEL™*
Inorganic
Arsenic 10 Mouse 0.126 0.13 Mallard 5.14 5.14
Beryllium 10 Rat 0.66 1.29 i
Cadmium 3 Rat’ 1.0 1.9 Mallard 1.45 1.45
Chromium (total) Rat 2,737 5,354 Black duck 1.0 1.0
Lead 50 Rat 8.0 15.7 American 3.85 3.85

kestrel

Selenium 1 Rat 0.20 0.39 Screech owl 0.44 0.44
Silver 2 Rat 17.8 34.8 -=- -~

a gy . u.
In milligrams per kilogram soil.

"From Will and Suter (1995).
“Body weights (in kilograms) for the no-observed-adverse-effect level (NOAEL) conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except

where noted).

‘From Sample et al. (1996), except where noted.
e arpe . .

In milligrams per kilogram body weight per day.
'Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a
mammalian scaling factor of 0.25.
“Based upon NOAEL conversion methodology presented in Sample et al. (1896). The avian scaling factor of 0.0 was used, making the NOAEL

independent of body weight.

“ designates insufficient toxicity data.
Body weight: 0.303 kilogram.
SWMU = Solid waste management unit.
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The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the
protection of terrestrial populations. Because plants and insects are less sensitive to radiation
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad per day should also offer
sufficient protection to other components within the terrestrial habitat of SWMU 65E.

Vil.3.4 Risk Characterization

Maximum concentrations in soil and estimated dietary exposures were compared to plant and
wildlife benchmark values, respectively. Resuits of these comparisons are presented in

Table 14. HQs are used to quantify the comparison with benchmarks for plants and wildlife
exposure.

Analytes with HQs exceeding unity for plants were arsenic, chromium (total), and selenium.

The only analyte with an HQ exceeding unity for all three modeled diets of the deer mouse was
selenium. Arsenic also resulted in an HQ greater than 1.0 for the omnivorous and insectivorous
deer mouse. No analytes resulted in an HQ greater than 1.0 for the burrowing owl, although
HQs for the burrowing owl could not be determined for beryllium and silver due to insufficient
toxicity data. As directed by the NMED, Hls were calculated for each of the receptors (the Hl is
the sum of chemical-specific HQs for all pathways for a given receptor). Plants and deer mice
had Hls greater than unity, with a maximum HI of 110 for plants.

Tables 15 and 16 summarize the internal and external dose rate model results for the four
radionuclides. The total radiation dose rate to the deer mouse was predicted to be

3.7E-4 rad/day. Total dose rate to the burrowing ow! was predicted to be 2.1E-4 rad/day. The
internal dose rate from exposure to these radionuclides for both receptors is the primary
contributor to the total dose rate. The dose rates for the deer mouse and the burrowing ow! are
considerably less than the benchmark of 0.1 rad/day.

VIL3.5 Uncertainty Assessment

Many uncertainties are associated with the characterization ot ecological risks at SWMU 65E.
These uncertainties result from assumptions used in calculating risk that may overestimate or
underestimate true risk presented at a site. For this risk assessment, assumptions are made
that are more likely to overestimate exposures and risk rather than to underestimate them.
These conservative assumptions are used to be more protective of the ecological resources
potentially affected by the site. Conservatisms incorporated into this risk assessment include;
the use of maximum measured analyte concentrations in soil to evaluate risk, the use of wildlife
toxicity benchmarks based upon NOAEL values, the incorporation of strict herbivorous and
strict insectivorous diets for predicting the extreme HQ values for the deer mouse, and the use
of 1.0 as the area use factor for wildlife receptors regardless of seasonal use. Each of these
uncertainties, which are consistent among each of the SWMU-specific ecological risk
assessments, is discussed in greater detail in the uncertainty section of the ecological risk
assessment methodology document for the SNL/NM ER Program (IT July 1998).
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Table 14
Hazard Quotients for Ecological Receptors at SWMU 65E
Deer Mouse Deer Mouse Deer Mouse

Constituent of Potential HQ HQ HQ Burrowing Owl

Ecological Concern Plant HQ® (Herbivorous)’ (Omnivorous)’ (Insectivorous)” HQ®
Inorganic
Arsenic 1.3E+0 9.1E-1 8.2E+0 1.6E+1 6.6E-3
Beryllium 1.1E-1 4.0E-3 7.0E-2 1.4E-1 —
Cadmium 3.7E-1 5.2E-2 54E-2 5.6E-2 1.8E-3
Chromium (iotal) 2.5E+1 4.4E-5 7.6E-5 1.1E-4 8.3E-2
Lead 4.0E-1 2.2E-2 1.7E-2 1.2E-2 1.2E-2
Selenium 8.0E+1 1.7E+1 2.5E+1 3.3E+1 5.3E-1
Silver 4.5E-1 1.4E-2 2.6E-3 1.1E-3 —
HI° 1.1E+2 1.8E+1 3.3E+1 4.9E+1 6.3E-1

“Bold text indicates HQ or HI exceeds unity.
- designates insufficient toxicity data available for risk estimation purposes.

“The Hl is the sum of individual hazard quotients using the value for organic mercury as a conservative estimate of the HI.

SWMU = Solid waste management unit.

HI = Hazard index.

HQ = Hazard quotient.

HE% NINMS F0d LNHINSSHSSV DNINHIIIS ASTI

86/20/60



RISK SCREENING ASSESSMENT FOR SWMU 65E 09/02/98
Table 15
Internal and External Dose Rates for
Deer Mice Exposed to Radionuclides at SWMU 65E
Maximum
Concentration Internal Dose External Dose Total Dose
Radionuclide {nCi/g) (rad/day) (rad/day) {rad/day)
Cs-137 1.0E+0 3.2E-5 47E-5 7.9E-5
U-234° 2.6 3.0E-5 2.9E-7 3.0E-5
U-235 2.6E-1 2.8E-6 4.2E-6 7.0E-6
U-238 2.1E+1 2.1E-4 4.2E-5 2.5E-4
Total 2.7E-4 9.3E-5 3.7E-4

* The U-234 value was calculated using the U-238 concentration and assuming that the U-238 to U-234
ratio was equal to that detected during waste characterization of depleted uranium-contaminated soils
generated during the radiological voluntary corrective measures project, where U-234=U-238/8 (Miller

June 1998).

pCilg = Picocurie(s) per gram.
SWMU = Solid waste management unit.

Table 16

Internal and External Dose Rates for

Burrowing Owls Exposed to Radionuclides at SWMU 65E

Maximum
Concentration Internal Dose External Dose Total Dose
Radionuclide (pCi/g) (rad/day) (rad/day) {rad/day)
Cs-137 1.0E+0 2.1E-5 4,7E-5 6.8E-5
U-234° 2.6 1.2E-5 2.9E-7 1.2E-5
U-235 2.6E-1 1,1E-6 4.2E-6 5.3E-6
U-238 2.1E+1 8.6E-5 4.2E-5 1.3E-4
Total 1.2E-4 9.3E-5 2.1E-4

*The U-234 value was calculated using the U-238 concentration and assuming that the U-238 to U-234
ratio was equal to that detected during waste characterization of depleted uranium-contaminated soils
generated during the radiological voluntary corrective measures project, where U-235=U-238/8 (Miller
June 1998).

pCilg = Picocurie(s) per gram.

SWMU = Solid waste management unit.
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Uncertainties associated with the estimation of risk to ecological receptors following exposure to
Cs-137, U-235, U-234, and U-238 are primarily related to those inherent in the radicnuclide-
specific data. Radionuclide-dependent data are measured values that have their associated
errors, which are typically negligible. The dose rate models used for these calculations are
based upon conservative estimates on receptor shape, radiation absorption by body tissues,
and intake parameters. The goal is to provide a realistic but conservative estimate of a
receptor’s exposure to radionuclides in soil, both internally and externally.

One large uncertainty associated with the prediction of ecological risks at this site is the use of
the maximum measured concentrations in soil to evaluate risk. This results in a conservative
exposure scenario that does not necessarily reflect actual site conditions. This is also true with
regard to the use of detection limits in the estimation of risk. One-half of the detection limit
value was used in the estimation of potential risk associated with exposure to arsenic,
cadmium, and silver.

Analytical data were examined more closely to assess variability within the data. Of the 41 soil
samples analyzed for arsenic, only 3 contained detectable concentrations of arsenic (5.2, 7.4,
and 7.9 mg/kg). The detection limit associated with the other samples was 26 mg/kg. Half of
this value was used in the estimation of risk. Chromium was detected in 35 of the 41 soil
samples. These concentrations ranged from an estimated value of 5 J to 25 mg/kg with an
average detected concentration of 10.2 mg/kg. This average concentration would, however,
result in an HQ of 10.2 for plants. Only 3 of the 41 soil samples collected contained detectable
concentrations of selenium. These concentrations ranged from estimated concentrations of

55 Jto 80 J mg/kg. A comparison of samples sent to both laboratories indicate that samples
reported as not detected for selenium at 50 mg/kg by the on-site laboratory were reported as
not detected at values of 0.79 mg/kg or less (samples CYB5E-GR-006-0-SD, CY65E-GR-012-0-
SD, and CY65E-GR-016-0-SD). The lower detection limit would not result in HQs greater than
unity for the ecological receptors. In addition, the sample with an estimated selenium
concentration of 55 J mg/kg (CYG5E-GR-006-0-SS) (analyzed on site) was also analyzed as an
on site duplicate and off-site split duplicate. The on-site laboratory reported a selenium
concentration of not detected at 50 mg/kg for the duplicate sample, whereas the ofi-site
laboratory reported a not detected value of 0.79 mg/kg. All three detected values at the site
were reported in association with a J qualifier indicating the reported concentration is estimated.
In addition, all values had a very high practical quantitation limit (191 mg/kg) associated with
them. This indicates that the three detected concentrations reported are of questionable quality
and are possibly at or close to the analytical detection limit reported by the off-site laboratory.
The average selenium concentration in soil at the site (within the 0- to 5-foot depth interval and
based upon existing data) is expected to be within the range of the off-site analytical detection
limit. This concentration is not expected to result in adverse ecological risks.

In the estimation of ecological risk, background concentrations are included as a component of
maximum on-site concentrations. Table 17 illustrates risk estimates associated with exposure
of each of the receptors to background concentrations of the metal COPECs. With respect to
the plant, an HQ greater than one was obtained for chromium (total} and selenium. HQs
greater than unity were also obtained for the omnivorous and insectivorous deer mouse
exposed to arsenic. Selenium also resulted in an HQ greater than 1.0 for the insectivorous diet
of the deer mouse. No HQs greater than 1.0 were reported for the burrowing owl from
background exposure. Seventy-five (75) percent of maximum on-site arsenic concentration
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Table 17
HQs for Ecological Receptors Exposed to Background Concentrations for SWMU 65E
Deer Mouse Deer Mouse Deer Mouse

Constituent of Potential HQ HQ HQ Burrowing Owl

Ecological Concern Plant HQ" (Herbivorous)® (Omnivorous)® (Insectivorous)” HQ'
Inorganic
Arsenic 9.8E-1 6.9E-1 6.2E+0 1.2E+1 5.0E-3
Beryllium 7.5E-2 2.7E-3 4.8E-2 9.2E-2 -0
Cadmium 2.1E-1 3.0E-2 3.1E-2 3.3E-2 i.0E-3
Chromium (total) 1.9E+1 3.3E-5 5.7E-5 8.2E-5 6.3E-2
Lead 3.8E-1 2.1E-2 1.6E-2 1.1E-2 1.1E-2
Selenium 3.0E+0 6.2E-1 9.2E-1 1.2E+0 2.0E-1
Silver 1.3E-1 1.1E-3 7.2E-4 3.0E-4 -
HI° 2.3E+1 1.4E+0 7.2E+0 1.3E+1 2.8E-1

’Bold text indicates HQ or H| exceeds unity.
b designates insufficient toxicity data available for risk estimation purposes.
“The Ht is the sum of individual HQs using the value for organic mercury as a conservative estimate of the HI.

Hi = Hazard index.
HQ = Hazard quotient.

SWMU = Solid waste management unit.
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was associated with background. The same is true for total chromium. Only 3 percent of the
maximurmn on-site total selenium concentration was, however, associated with background. [t
should be noted, however, that the background value of 3 mg/kg for selenium has been
questioned by NMED and efforts are currently underway to better characterize background
selenium concentrations in the canyons area (NMED May 1998) (see SWMU 65E NFA,
Section 5.4.4.2.2). Because of the uncertainties associated with exposure and toxicity, it is
unlikely that arsenic and chromium, with exposure concentrations largely attributable to
background, present significant ecological risk.

Based upon this uncertainty analysis, ecological risks at SWMU 65E are expected to be very
low. HQs greater than unity were initially predicted for arsenic, chromium, and selenium;
however, closer examination of the exposure assumptions revealed an overestimation of risk
primarily attributed to exposure concentration, background risk, quality of analytical data, and
the utilization of detection limits as exposure concentrations.

VIL.3.6 Risk Interpretation

Ecological risks associated with SWMU 65E were estimated through a screening assessment
that incorporated site-specific information when available. Overall, ecological risks to plants are
expected to be low due to the fact that predicted risks associated with exposure to arsenic,
chromium (total), and selenium are based upon calculations using maximum detected values or
detection limits (one-half the reporting limit). With respect to the deer mouse, risk is also
expected to be very low. Predicted risks from exposure to arsenic and selenium were attributed
to using either one-half the detection limit or maximum detected values, respectively. In
addition, average arsenic and chromium concentrations at the site were within the range of
background concentrations. Risks initially predicted for selenium are based upon the poor
quality of the analytical data from the on-site laboratory. No ecological risks were predicted to
occur for the burrowing owl. Based upon this final analysis, ecological risks associated with
SWMU 65E are expected to be very low.

VH.3.7 Screening Assessment Scientific/Management Decision Point

Once potential ecological risks associated with the site have been assessed, a decision is made
as whether the site should be recommended for NFA or additional data collected to assess
actual ecological risk at the site more thoroughly. With respect to this site, ecological risks were
predicted to be very low. The scientific/management decision is to recommend this site for
NFA. :
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APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

Sandia National Laboratories (SNL/NM) proposes that a default set of exposure routes and
associated default parameter values be developed for each future land-use designation being
considered for SNL/NM Environmental Restoration (ER) project sites. This default set of
exposure scenarios and parameter values would be invoked for risk assessments unless site-
specific information suggested other parameter values. Because many SNL/NM solid waste
management units (SWMU) have similar types of contamination and physical settings, SNL/NM
believes that the risk assessment analyses at these sites can be similar. A default set of
exposure scenarios and parameter values wilt facilitate the risk assessments and subsequent
review.

The default exposure routes and parameter values suggested are those that SNL/NM views as
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New
Mexico Environment Department (NMED), SNL/NM proposes that these default exposure
routes and parameter values be used in future risk assessments.

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base {(KAFB).
Approximately 157 potential waste and release sites have been identified where hazardous,
radiological, or mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites to varying degrees. Among other
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary
of the hydrogeology of the sites, the biological resources present and proposed land-use
scenarios for the SNL/NM SWMUs. At this time, all SNL/NM SWMUs have been tentatively
designated for either industrial or recreational future land use. The NMED has also requested
that risk calculations be performed based upon a residential land-use scenario. All three land-
use scenarios will be addressed in this document.

The SNL/NM ER project has screened the potential exposure routes and identified default
parameter values to be used for calculating potential intake and subsequent Hazard index (HI),
risk and dose values. The EPA (EPA 1989a) provides a summary of exposure routes that
could potentially be of significance at a specific waste site. These potential exposure routes
consist of:

Ingestion of contaminated drinking water

Ingestion of contaminated soil

ingestion of contaminated fish and shell fish

tngestion of contaminated fruits and vegetables

Ingestion of contaminated meat, eggs, and dairy products
Ingestion of contaminated surface water while swimming
Dermal contact with chemicals in water

Dermal contact with chemicals in soil

Inhalation of airborne compounds (vapor phase or particulate)
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e External exposure to penetrating radiation {immersion in contaminated air; immersion

in contaminated water and exposure from ground surfaces with photon-emitting
radionuclides).

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different land-
use scenarios to determine which should be considered in risk assessment analyses (the last
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there does not
currently occur any consumption of fish, shell fish, fruits, vegetables, meat, eggs, or dairy
products that originate on site. Additionally, no potential for swimming in surface water is
present due to the high-desert environmental conditions. As documented in the RESRAD
computer code manua! (ANL 1993), risks resulting from immersion in contaminated air or water
are not significant compared to risks from other radiation exposure routes.

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the

following four potential exposure routes from further risk assessment evaluations at any
SNL/NM SWMU:

Ingestion of contaminated fish and shell fish

Ingestion of contaminated fruits and vegetables

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

That part of the exposure pathway for radionuclides related to immersion in contaminated air or
water is also eliminated.

For the residential land-use scenario, we will include ingestion of contaminated fruits and
vegetables because of the potential for residential gardening.

Based upon this evaluation, for future risk assessments, the exposure routes that will be
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway
in all land use scenarios, However, the potential for dermal exposure to inorganics is not
considered significant and will not be included. In general, the dermal exposure pathway is
generally considered to not be significant relative to water ingestion and soil ingestion pathways
but will be considered for organic components. Because of the lack of toxicological parameter
values for this pathway, the inclusion of this exposure pathway into risk assessment
calculations may not be possible and may be part of the uncertainty analysis for a site where
dermal contact is potentially applicable.

Equations and Default Parameter Values for Identified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the
more significant expostre routes for chemicals; external exposure to radiation may also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land use scenarios. The general equations for calculating potential intakes via
these routes are shown below. The equations are from the Risk Assessment Guidance for
Superfund (RAGS): Volume 1 (EPA 19893, 1991). These general equations also apply to
calculating potential intakes for radionuclides. A more in-depth discussion of the equations
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Table 1
Exposure Pathways Considered for Various Land Use Scenarios
Industrial Recreational Residential
Ingestion of contaminated drinking | Ingestion of contaminated Ingestion of contaminated
water drinking water drinking water
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil
Inhalation of airborne compounds | Inhalation of airborne Inhalation of airborne compounds
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate)
particulate)
Dermal contact Dermal contact Dermal contact
External exposure to penetrating | Externai exposure to Ingestion of fruits and vegetables
radiation from ground surfaces penetrating radiation from
ground surfaces
External exposure 10 penetrating
radiation from ground surfaces

used in performing radiological pathway analyses with the RESRAD code may be found in the
RESRAD Manual (ANL 1993). Also shown are the default values SNL/NM ER suggests for use
in RME risk assessment calculations for industrial, recreational, and residential scenarios,
based upon EPA and other governmental agency guidance. The pathways and values for
chemical contaminants are discussed first, followed by those for radionuclide contaminants.
RESRAD input parameters that are left as the default values provided with the code are not
discussed. Further information relating to these parameters may be found in the RESRAD
Manual (ANL 1993).

Generic Equation for Calculation of Risk Parameter Values

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

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological)
= C x (CR x EFD/BW/AT) x Toxicity Effect (1)
where
C = contaminant concentration (site specific)
CR = contact rate for the exposure pathway
EFD= exposure frequency and duration
BW = body weight of average exposure individual

AT =time over which exposure is averaged.

The total risk/dose (either cancer risk or Hl} is the sum of the risks/doses for all of the site-
specific exposure pathways and contaminants.

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess
cancer risk resulting from the constituents of concern (COC) present at the site. This estimate
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is evaluated for determination of further action by comparison of the quantitative estimate with

the potentially acceptable risk range of 10 to 10°. The evaluation of the noncarcinogenic
health hazard produces a quantitative estimate (i.e., the Hl) for the toxicity resulting from the
COCs present at the site. This estimate is evaluated for determination of further action by
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation
of the health hazard due to radicactive compounds produces a quantitative estimate of doses
resulting from the COCs present at the site.

The specific equations used for the individual exposure pathways can be found in RAGS (EPA
1989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values
suggested for used by SNL/NM at SWMUs, based upon the selected land use scenario.
References are given at the end of the table indicating the source for the chosen parameter
values. The intention of SNL/NM is to use default values that are consistent with regulatory
guidance and consistent with the RME approach. Therefore, the values chosen will, in general,
provide a conservative estimate of the actual risk parameter. These parameter values are
suggested for use for the various exposure pathways based upon the assumption that a
particular site has no unusual characteristics that contradict the default assumptions. For sites
for which the assumptions are not valid, the parameter values will be modified and documented.

Summary

SNL/NM proposes the described default exposure routes and parameter values for use in risk
assessments at sites that have an industrial, recreational or residential future land-use
scenario. There are no current residential land-use designations at SNL/NM ER sites, but this
scenario has been requested to be considered by the NMED. For sites designated as industrial
or recreational land-use, SNL/NM will provide risk parameter values based upon a residential
land-use scenario to indicate the effects of data uncertainty on risk value calculations or in order
to potentially mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The
parameter values are based upon EPA guidance and supplemented by information from other
government sources. The values are generally consistent with those proposed by Los Alamos
Naticnal Laboratory, with a few minor variations. |f these exposure routes and parameters are
acceptable, SNL/NM will use them in risk assessments for all sites where the assumptions are
consistent with site-specific conditions. All deviations will be documented.

References
ANL, see Argonne National Laboratory.

Argonne National Laboratory (ANL), 1993. Manual for Implementing Residual Radioactive
Material Guidelines Using RESRAD, Version 5.0, ANL/EAD/LD-2, Argonne Naticnal Laboratory,
Argonne, IL.

DOE, see U.S. Department of Energy.

EPA, see U.S. Environmental Protection Agency.
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Table 2
Default Parameter Values for Various Land Use Scenarios
Parameter Industrial Recreational Residential
General Exposure Parameters
Exposure frequency (day/yr) bl o i
Y a,b a,b a,b
Exposure duration {(yr) 30 30 30
Body weight {kg) 70%° 56°" 70 adult™
15 child
Averaging Time (days)
far carcinogenic compounds a a a
(= 70 y x 365 day/yr) 25550 25550 25550
for noncarcinogenic compounds
(= ED x 365 day/yr) 10950 10950 10950
Soil Ingestion Pathway
Ingestion rate 100 mg/dayc 6.24 g/yrd 114 mg-yr/kg-dayal
Inhalation Pathway
Inhalation rate (m /yr) 5000™" 146° 5475

Volatilization factor (m /kg)

chemical specific

chemical specific

chemical specific

Particulate emission factor (m /kg) 1.32E9" 1.32E9" 1.32E9°

Water Ingestion Pathway
b b b

Ingestion rate (L/day) 2° o° 2°

Food Ingestion Pathway
; NA b.d
Ingestion rate (kg/yr) NA 138
b

Fraction ingested NA NA 0.25
Dermal Pathway

Surface area in water (mz) i e e

Surface area in soil (m2) 0.53%° 0.53"° 0.53>°

Permeability coefficient

chemical specific

chemical specific

chemical specific

**The exposure frequencies for the land use scenarios are often integrated into the overall contact rate
for specific exposure pathways. When not included, the exposure frequency for the industrial land use
scenario is 8 hr/day for 250 day/yr; for the recreational land use, a value of 2 hr/wk for 52 wk/yr is used
(EPA 1988h); for a residential land use, all contact rates are given per day for 350 day/yr.

’RAGS, Vol 1, Part B (EPA 1991).
®Exposure Factors Handbook (EPA 1989b)
“EPA Region VI guidance.

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

*Dermal Exposure Assessment (EPA 1992).
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Site-Specific Comments
ER Site 65E, Far Field Dispersion Area
ER Site 65E is appropriate for NFA.

Page 5-7, Section 5.2.1, 6" paragraph — Although the rate of ground water discharge
at Burn Site Spring is small, the spring is perennial, not ephemeral.

Response: The wording has been changed. See Attachment H.
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Site-Specific Comments

SWMU 65 is presently an inactive site. It was used from the late-1960s to the early 1990s for
general explosives tests. Its location is coincident with SWMU 94, Lurance Canyon Burn Site
(LCBS), which is used for testing fire survivability of transportation equipment, storage
equipment, simulated weapons, and satellite components. SWMU 94 activities began in the
mid-1970s and continue to the present.

SWMU 65E lies on approximately 77 acres of land at a mean elevation of 6,365 feet above sea
level (SNL/NM April 1995). The site represents the farthest extent (far-field) of the
fragmentation area associated with the open-detonation tests at LCETS. The fragmentation
area boundary was confirmed by the surface gamma radiation survey performed by RUST
Geotech Inc. in December 1994 (RUST Geotech Inc. December 1994) and in subsequent
surveys performed in 1996 (SNL/NM September 1997a). No documented tests were
conducted at SWMU 65E, but the area is considered a dispersion area for general explosives
testing activities in ER Sites 65B and 65C. The Lurance Canyon arroyo, which flows through
the boundaries of SWMU 65E, may have received materials from surface runoff and air
dispersion.

Historical published information regarding the hydrogeology of Lurance Canyon has been
summarized in the “RFI Work Plan for the OU 1333, Canyons Test Area” (SNL/NM September
1995). Since that time, additional bedrock wells and alfuvial piezometers have been installed in
the Lurance Canyon and data collected from the new bedrock wells have supported the
hydrolagic mode! of semiconfined to confined groundwater conditions at a depth of
approximately 222 feet below ground surface (bgs) beneath the Lurance Canyon SWMUs. The
data collected from the alluvial piezometers support the absence of alluvial groundwater.
Hydrologic data have been collected from the Burn Site Well, CYN-MW1D, 12AUPO1
(piezometer), and CYN-MW2S (piezometer). The remainder of this section summarizes the
hydrologic conditions at each monitoring well location.

The Burn Site well was drilled in February 1986 to a total depth of 350 feet bgs and is shown on
Figure 5.2.1-1. A total of 74 feet of clay, silt, and shale units were encountered overlying the
bedrock identified as metamorphic shists 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 1996 in SWMU 12A located within
the SWMU 65E boundary (Figure 5.2.1-1). The NFA proposal for SWMU 12A has been
submitted to the New Mexico Environment Department (NMED) for an NFA decision (SNL/NM
May 1997). The piezometer was installed in conformance with an understanding between
SNL/NM and the 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 was identified as 12AUP01. Moist soil was encountered in the
first 5 feet of alluvium. The remaining 53 feet to bedrock were dry. No groundwater was
encountered during drilling. The piezometer was instrumented in February 1997 and has been
collecting data since that time. In addition, manual checks have been conducted for the
presence of water as a verification procedure. No water has been recorded in the piezometer
subsequent to its installation.

The Burn Site Spring (Figure 5.2.1-1) is gl spring or, more accurately, a
seep located approximately 1,200 feet northeast of SWMU 65E. The seep discharges small
quantities of water from fractures and/or bedding plane permeability within the carbonate rocks
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