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6.0 SOLID WASTE MANAGEMENT UNIT 65C, SECONDARY DETONATION AREA,
LURANCE CANYON EXPLOSIVES TEST SITE

6.1 Summary

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a risk-based no further action
(NFA) decision for Solid Waste Management Unit (SWMU) 65C, Secondary Detonation Area,
Operable Unit (OU) 1333. SWMU 65C was used to conduct general explosives tests and burn
pit tests on ammonium nitrate sturry bombs, Pioneer capsules, plutonium shipping containers,
and a TC-708 emergency deniai device. SWMU 65C is located north of the Oil Surface
Impoundment (SWMU 13) at the Lurance Canyon Explosives Test Site (LCETS). Review and
analysis of all relevant data for SWMU 65C indicate that concentrations of constituents of
concern (COC) at this site are less than applicable risk assessment action levels. Thus,
SWMU 65C 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/AQC [area of concern] has been characterized or
remediated in accordance with current applicable state or federal regulations, and the available
data indicate that contaminants pose an acceptable level of risk under current and projected
future land use” (NMED March 1998). '

6.2 Description and Operational History

Section 6.2 describes SWMU 65C and discusses its operational history.

6.2.1 Site Description

SWMU 65C is a subunit of SWMU 65, which was identified as the LCETS on the Resource
Conservation and Recovery Act (RCRA) Hazardous and Sclid Waste Amendments (HSWA)
permit. The site is located on U.S. Air Force land withdrawn from the Bureau of Land
Management and permitted to the U.S. Department of Energy (DOE) (SNL/NM July 1994a).
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 6.2.1-1).

. A 25- to 50-foot-wide road cut on the hillsides as a firebreak encircles the site (Figure 6.2.1-2).
The canyon floor at the site is isolated by the canyon walls except for the western drainage into
the Arroyo del Coyote. Coyote Springs Road follows this drainage and is the main access into
the Lurance Canyon (Figure 6.2.1-1).

Because of 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 QU 1333, Canyons Test
Area” (SNL/NM September 1985). The locations of detonations and the types of tests
conducted at SWMU 65 were key in determining the 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 6.2.1-2 shows all of these inactive subunits. Each of the SWMU 65 subunits is
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addressed in a separate NFA proposal. The NFA proposal for SWMU 65E was submitted in
September 1998 (SNL/NM September 1998), the NFA proposal for SWMU 65D was submitted
in June 1999 (SNL/NM June 1999), and the NFA proposals for SWMUs 65A and 65B are
included in this document.

SWMU 65 is currently an inactive site that was used from the late 1960s to the early 1990s for
general explosives tests. It is located coincident with SWMU 94, the 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.

SWMU 65C lies on approximately 1.3 acres of land at a mean elevation of 6,355 feet above sea
level (SNL/NM April 1995) and is located north of the Qil Surface Impoundment (SWMU 13) in
the eastern portion of SWMU 65. The boundaries of this subunit were defined from historical
aerial photographs (SNL/NM August 1994) and interview records. SWMU 65C was the burn pit
area for the Cloudmaker tests (Littrell February 1969), other ammonium nitrate burn tests
involving fuel-rod containers (SNL/NM June 1993), liquid fuel fire and solid rocket propellant
burn tests on Pioneer capsules (Foy April 1971, Clark December 1970), plutonium shipping
container tests (Stravasnik September 1972), and the TC-708 emergency denial device test
(Walkington April 1973). Annex 6-A contains descriptions of the tests conducted at SWMU 65C.
Regrading of the soil/sediment since testing activities that ceased in the early 1970s has
significantly altered the ground surface at this site, so there is now no evidence of the pits
associated with past testing. Materials used in the burn tests include jet propulsion fuel grade 4
and diesel fuels; 2,4,6-trinitrotoluene detonators; ammonium nitrate; polyvinyl chloride;
aluminum powder; steel test vessels; Pioneer capsules; polyethylene bottles; Dy-Kem steel-blue
layout dye; Celotex insulation; chromel/alumel thermocouples; and solid rocket propellant.

Historical published information regarding the hydrogeology of the Lurance Canyon was
summarized in the RFI Work Plan for the OU 1333 (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 wells support 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 are collected regularly 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 production well was drilled in February 1986 to a total depth of 350 feet bgs
(Figure 6.2.1-1). A total of 74 feet of clay, silt, and shale units were encountered overlying the
bedrock identified as metamorphic schists and fractured granite. Water-bearing bedrock was
encountered at a depth of 222 to 350 feet bgs (New Mexico State Engineer’s Office Well Record
RG-44986 [April 1986]). Following well completion, the water level rose to 68 feet bgs.

A shallow underflow piezometer was installed in November 1996 in SWMU 12A near the SWMU
65C boundary (Figure 6.2.1-1). 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/DOE Oversight Bureau (Dawson August 1996). The subsurface geology of 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.
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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 for the presence of water have been conducted as a
verification procedure. No water has been recorded in the piezometer subsequent to its
installation.

The Burn Site Spring (Figure 6.2.1-1) is an ephemeral spring or, more accurately, a seep
located approximately 2,000 feet northeast of SWMU 65C. The seep discharges small
quantities of water from fractures and/or bedding plane permeability within the carbonate rocks
(Goodrich [Month unk] 1993). It is hypothesized that the source of the water is 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 6.2.1-1). The groundwater
wells were installed in conformance with an understanding between SNL/NM and the NMED
(SNL/NM July 1987, 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 there has been no
recorded measurement of water at CYN-MW2S since its installation. Groundwater was first
encountered in CYN-MW1D 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 6.2.1-1).

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 65C, refer to the RFI Work Plan
for OU 1333 (SNL/NM September 1995).

6.2.2 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 firebreak road was constructed around the site between 1967 and
mid-1971 (SNL/NM August 1994).

Interviews with former SNL/NM personnel aided in reconstructing historical operations at
SWMU 65. SWMU 65 was established between 1967 and 1969 (Larson and Palmieri August
1994a, 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; Larson and Palmieri
August 1994a, August 1994b). The majority of the open-detonation explosives tests were
conducted between 1967 and 1975 (Table 6.2.2-1). All open-detonation explosives tests were
concluded by the early 1980s (Larson 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
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Table 6.2.2-1
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 and DU | Primary and secondary 65-3
tests (20 per year) detonation area 65-10
65-54
65-59
Ammonium nitrate/fuel rod Between 1967 |1 Shipping containers for spent fuel | Near the LOBP in secondary 65-3
shipping container test and 1975 rods, ammonium nitrate detonation area 65-37
65-54
Penetration tests Between 1980 | Unknown B-61 warhead containing HE and | East of camera bunker, west of 65-3
and 1985 DU arroyo in primary detonation area | 65-54
65-63
Propagation test Between 1965 |1 Weapons containing HE Approximately 1,100 feet SE of 65-61
and 1979 Bunker 9830 near SWMU 13 65-67
Bum pit tests Cloudmaker tests January 1969 |3 JP-4 fuel, PVC, TNT, ammonium | Approximately 1,000 feet SE of | 65-32
(fuel fire) nitrate, aluminum powder, steel | Bunker 9830 in secondary
cylinder detonation area
Other ammonium nitrate tests January 1969 2 JP-4 fuel, ammonium nitrate, SE of Bunker 9830 in secondary |65-37
steel cylinder detonation area
Liquid fuel fire and solid rocket | September 7 JP-4 fuel, TP-H-3062 rocket SE of Bunker 9830 in secondary | 65-38
propellant bum tests on pioneer | 1970 propellant, Pioneer capsules detonation area 65-39
capsules
Plutonium shipping container May to June 5 JP-4 fuel, PVC, polyethyiene Lined fire pit facility in secondary |65-41
tests 1972 bottles, Dy-Kem steel-blue layout | detonation area
dye, Celotex insulation, steel
containers
TC-708 emergency denial February 1973 |1 Diesel fuel, PVC, chromel/alumel | Approximately 1,000 feet SE of | 65-40
device test thermocouples Bunker 9830 in secondary

detonation area

Refer to footnotes at end of table.
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Table 6.2.2-1 (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 17 Wood, HE, detonators Graded area south of SWISH 65-48
Bum tests 1988 to Unit in primary detonation area | 65-73
(nonpetroleum-fuel-fire) September
1989
Liquid oxygen torch tests January 1984 to | 19 Propane, oxygen as liquid and Graded area within 30 feet of 65-48
April 1985 gas, aluminum powder, nitrogen | camera bunker in primary 65-73
gas, graphite, steel rods detonation area
Rocket propellant tests January 1984 to | 10 Rocket propellant, empty weapon | 4 locations in primary detonation | 65-48
August 1993 casings, aluminum area and Bomb Bumer and CON- | 65-72
CON trenches 65-73
Cone tests Overburden penetration tests March 198210 |22 C-4 HE, sodium-24 isotope (t,,= | CON-CON Unit 65-48
May 1984 15 hr), uranium dioxide powder, 65-49
sand, aqueous foam
TABS tests Torch bum tests on weapons February 1975 |12 PBX 9404 HE, DU, beryllium, Location A was 45 feet SE of 65-50
to February aluminum camera bunker in primary 65-56
1977 detonation area and in Bomb 65-57
Bumer trench
Slow-heat tests Detonation of HE with heat tape | February 1982 |16 PBX 9501, PBX 9404, PBX 9407, | Graded area between camera 65-29
to August 1986 HMX, TATB HE; lead tape; bunker and CON-CON Unit 65-30
chromel/alumel thermocouples; 65-31
steel test vessel; plywood and 65-48

65-3

65-10
65-29
65-30
65-31
65-32
65-37
65-38
65-39
6540
65-41
65-48
65-49
65-50

= Gaither et al. May 1993.

= Author [Unk] Date [Unk]b.

= Luna October 1985.

= Luna June 1983.

= Moore and Luna February 1982.
= Littrel February 1969.

= Karas June 1993.

= Foy April 1971.

= Clark December 1970.

= Walkington April 1973.

= Stravasnik September 1972.
= SNL/NM August 1986.

= Church March 1982.

= Kurowski January 1979.

vemniculite packaging
65-54 = Larson and Paimieri August 1994b. HMX = 1,3,5,7-tetranitro-1,3,5,7-tetrazacyclooctane.
65-56 = Jercinovic et al. November 1994. JP-4 = Jet propulsion fuel grade 4.
65-57 = Larson August 1994, LOBP  =Large Open Bum Pool.
65-59 = Larson and Palmieri August 1994a. PBX = Plastic-bonded high explosive.
65-61 = Palmieri November 1994a. PVC = Polyvinyl chloride.
65-63 = Palmieri December 1994b. SWMU = Solid Waste Management Unit.
65-67 = Palmieri December 1994a. SNL/NM = Sandia National Laboratories/New Mexico.
65-72 = Palmieri December 1994d. SWISH = Small Wind-Shielded.
65-73 = Hickox and Abitz December 1994. ts = Half life.
Cc4 = Composition-4. TABS = Torch Activated Bum System.
CON-CON = Conical Containment. TATB = Triaminotrinitrobenzene.
DU = Depleted uranium. TNT = 2,4,6-trinitrotoluene.
HE = High explosive(s).




1993, Author [unk] Date [unk]b). 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 6.2.1-2).

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 6.2.2-1). 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, October 1985; Moore and
Luna February 1982), Torch-Activated Burn System tests (1975 to 1977) (Kurowski January
1979, Jercinovic et al. November 1994, Larson 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 6.2.2-2 correlates the SWMU 65 subunits with the explosives/burn testing programs.
Annex 6-A contains a summary of all explosives testing at SWMU 65 and shows the locations of
these tests.

6.3 Land Use

Section 6.3 discusses the current and future/proposed land use for SWMU 65C.

6.3.1 Current

SWMU 65C is located with the boundaries of Kirtland Air Force Base (KAFB) (Figure 6.3.1-1)
within the active industrial LCBS (SWMU 94),

6.3.2 Future/Proposed
The future/proposed land use for SWMU 65C is recreational (DOE et al. October 1995).

6.4 Investigatory Activities

SWMU 65C has been investigated in a series of three investigations. Section 6.4 describes
these activities.

6.4.1 Summary

SWMU 65C 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, interviews, field surveys, and scoping sampling (Investigation #2). From 1995 through
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Table 6.2.2-2
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-detonation tests
Penetration tests

Open detonations

Potential release of
HE, metals, and DU.

Miscellaneous burn tests
Wood crib fire tests
Liquid oxygen torch tests
Rocket propellant tests

Open burning/
Open detonations

Potential release of HE
from wood crib fire
tests only.

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
Shipping container test

Open detonation/no
release

None. No ammonium
nitrate residue.
Shipping container did
not rupture.

Burn pit tests

Cloudmaker tests

Other ammonium nitrate
tests

Liquid fuel fire and solid
rocket propellant tests
on pioneer capsules

Plutonium shipping
container tests

TC-708 emergency denial
device tests

Open burning/open
detonations

Potential release of
JP-4, diesel fuels, and
metals.

SWMU 65D
Near-Field Dispersion
Area

Miscellaneous burn tests
Wood crib fire tests
Liquid oxygen torch tests
Rocket propellant tests

Open burning/open
detonations

Potential release of HE
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
explosives tests

Open detonations

Potential release of
HE, metals, and DU.

SWMU 65E
Far-Field Dispersion
Area

Dispersion area for general
explosives tests

Open detonations

Potential release of
HE, metals, and DU.

= Solid Waste Management Unit.

CON-CON = Conical Containment.

DU = Depleted uranium.

HE = High explosive(s).

JP-4 = Jet propulsion fuel grade 4.
SWMU

TABS

AL/B-99/WP/SNL.:r4600-6.doc

= Torch-Activated Burn System.
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1998 a radiological voluntary corrective measure (VCM) and confirmatory soil sampling were
conducted (Investigation #3).

6.4.2 Investigation #1—CEARP

6.4.2.1 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).

6.4.22 Sampling Data Collection

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

6.4.2.3 Data Gaps

A lack of information prevented calculating of Hazardous 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).

6.4.2.4 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.

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

This section describes the nonsampliing data collected at SWMU 65C.

6.4.3.1.1 Background Review

A background review was conducted to collect available and relevant information regarding
SWMU 65C. Background information sources included interviews with SNL/NM staff and
contractors familiar with site operational history and existing historical site records and reports.
The study was completely documented and has provided traceable references that sustain the
integrity of the NFA proposal. Table 6.4.3-1 lists the information sources that were used to
assist in evaluating SWMU 65C.
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Table 6.4.3-1

Summary of Background Information Review for SWMU 65C

Information Source

Reference

Technical test reports and project iog
books

® © 2 & & & & © 0 o

Littrel February 1969

Clark December 1970

Foy April 1971

Stravasnik September 1972
Walkington April 1973
Kurowski January 1979

Moore and Luna February 1982
Church March 1982

Luna June 1983

SNL/NM August 1986

Engineering drawings

e SNL/NM August 1962
e SNL/NM 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 with
17 facility personnel (current and
retired)

® ¢ o o @ © @ @ @ & o @ & @ @ © @ & @

Martz September 1985

Martz November 1985

Gaither et al. May 1993

Young et al. February 1994
Brouillard June 1994

Larson August 1994

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

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

Palmieri December 1994¢

Palmieri December 1994e

HE = High explosive(s).

SNL/NM = Sandia National Laboratories/New Mexico.

SWMU = Solid Waste Management Unit.
Uxo = Unexploded ordnance.
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6.4.3.1.2 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).

6.4.3.1.3 Radiological Survey(s)

SWMU 65 is classified as a radioactive material management area (SNL/NM November 1994).
On April 30 and May 4, 1993, the SNL/NM Radiation Protection Office 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 swipes, 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 (RUST Geotech Inc. December 1994). 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 designated “94E.” However, all anomalies are
associated with the LCETS open burning/detonation activities and were slated for a VCM (see
Section 6.4.4.2.1). At the time of initial radiological surveys, the five 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 designated 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 the survey (SNL/NM September 1997a). No anomalies were
found in SWMU 65C (Figure 6.4.3-1). 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 suggests 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 6.4.4.2.1).

in December 1993 (Oldewage December 1993a, December 1993b) and January 1994
(Oldewage February 1994), the SNL/NM RPO personnel conducted followup surveys of the
anomalies found by RUST Geotech Inc. The surveys consisted of direct beta/gamma
contamination measurements using a Geiger-Mueller pancake probe (Oldewage December
1993a, February 1994). Many of the anomalies had significant radioactivity. However, none of
the swipe surveys indicated removable radioactivity above the limits presented in the Radcon
Manual, Table 2-2 (1,000 disintegrations per minute [dpm}/100 square centimeters [cm®] alpha,
and 1,000 dpm/100 cm® beta/gamma) (Oldewage December 1993b, February 1994). No
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anomalies were measured at dose rates above the limit for posting a radiation area (5 millirems
[mrem)/hour at 1 foot) (Oldewage December 1983b, 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 6.4.4.2.1). No radiological anomalies were located within the boundaries of SWMU

65C.

6.4.3.1.4 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.

6.4.3.1.5 Sensitive-Species Survey

A sensitive-species survey was conducted as part of a biological assessment of the LCBS
(Biggs May 1991). No sensitive species were found. Although the site is disturbed, it is
surrounded by undisturbed riparian woodland and pifion-juniper woodland vegetation.
Searches for small cacti (gramma grass and Wright's pincushion cacti) were not conducted
during this survey because the elevation of the site and the potential for cold air drainage in this
upper reach of the Lurance Canyon render the presence of these species unlikely (IT February

1995).

6.4.3.1.6 Geophysical Survey(s)

In 1994 surface and borehole geophysical investigations were conducted at two locations in the
OU 1333 area to determine the depth of 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 12AUPO1
and 74 feet at the Burn Site Well location.

6.4.3.2 Sampling Data Collection

In July 1995 SWMU 65C was investigated as part of a sitewide scoping sampling program. The
purpose of this effort was to obtain preliminary analytical data to support the Environmental
Restoration (ER) Project site ranking and prioritization. Three borehole locations were selected
within the boundary of SWMU 65C. A surface sample (at O to 6 inches) and a subsurface
sample (at 10 feet bgs) were collected from each borehole. The SNL/NM ER Chemistry
Laboratory analyzed the environmental samples for RCRA metals (plus beryllium) using
modified U.S. Environmental Protection Agency (EPA) Method 6010 (EPA November 1986) and
for HE using high-performance liquid chromatography.
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6.4.3.3 Data Gaps

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

6.4.3.4 Results and Conclusions

Only barium and lead were detected in the soil samples. Barium concentrations were below the
background limit of 246 milligrams (mg)/kilogram (kg). Lead concentrations were below 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). No HE compounds were detected in any of the soil samples
at MDLs ranging from 150 to 750 micrograms (pg)/kg. No duplicate samples were analyzed.

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

6.4.4.1 Nonsampling Data Collection

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

6.4.4.2 Sampling Data Collection

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

6.4.4.2.1 VCM Activities

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. No radiological anomalies were located within the boundaries of SWMU 65C.

Cleanup activities included the following:

¢ Radiation scanning to verify anomaly location removing fragment and/or soil until
readings were less than 1.3 times site-specific background levels

 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
discontinued because the lateral and vertical extent of elevated radiation exceeded the
capabilities of manual cleanup procedures. A backhoe was used to remediate this area source

AL/8-99/WP/SNL:r4600-6.doc 6-22 301462.225.03 08/19/99 3:17 PM



and the task was completed in October 1996. Figure 6.4.4-1 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 from 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 could 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 posicleanup
(verification) samples collected at the site are summarized as follows:

Point Source Sample Number Area Source Sampie Number
94E258S 94E33SS 94E34SS 94E7SS 94E8SS 94E9SS
94E35SS 94E36SS 94E48SS 94E10SS 04E49SS 94E57SS
94E58SS 94E63SS° 94E63SS" 94E67SS 94E68SS 94E69SS
94E63ASS | 94E63MSS | 94E63NSS
94E630SS | 94E63PSS | 94E63PSD’
94E70SS 94E73SS

*Anomaly location sampled on two separate dates.
l’Samplea duplicate.

All point and area sources of gamma activity that were 30 percent of 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 6.4.4-2), a test structure associated with the 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 85D) 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).

The cleanup activities produced soil, metals fragments, 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 metals fragments
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. Nonreguiated waste was disposed of using standard SNL/NM-approved
waste disposal methods.
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6.44.2.2 Site-Specific Background Sampling

SNL/NM conducted background soil and arroyo sediment sampling at the LCETS in June 1986
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 RFI Work Plan,
SNL/NM analyzed the samples for isotopic thorium, uranium, and strontium, and gross
alpha/gross beta activity. The purpose of the additional analyses was to assess the viability of
using gross alpha/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, SNL/NM
December 1997), additional background soil samples were collected in June 1998 and analyzed
for gross alpha/gross beta. SNL/NM chain-of-custody and sample documentation procedures
were followed for all samples collected. Figure 6.4.4-3 shows the background soil and arroyo
sediment sample locations associated with SWMU 65E, which encompasses SWMU 65C.

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 0 to

0.5 foot bgs) were collected at 15 locations outside the boundary of SWMU 65E for gross
alpha/gross 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/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 pius 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/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/gross beta. Core Laboratories, Inc., of Casper,
Wyoming, analyzed these samples for gross alpha/gross beta using EPA Method 900.0 (EPA
November 1986).

Analytical results for the metals analyses performed on the background soil and arroyo
sediment samples that had been collected in June 1996 were included in the formulation of
Canyons Area background metals concentrations developed in response to the NMED’s RS! to
SNL/NM and KAFB for background concentrations of COCs (Zamorski December 1997).
Analytical results for the gross alpha/gross beta analyses performed on the background soil
samples that had been collected in June 1998 were included in formulating preliminary Canyons
Area background gross alpha/gross beta activities developed by the SNL/NM ER Program
(Tharp July 1998). Annex 6-B and Annex 6-C respectively present summaries of the metals,
radionuclides, isotopic thorium, uranium, and strontium, and gross alpha/gross beta results for
the site-specific background soil and arroyo sediment samples collected near SWMU 65C.
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6.4.4.2.3 Confirmatory Sampling

In April 1998 SNL/NM conducted confirmatory soil sampling at SWMU 65C in order to
determine whether potential COCs were present at levels exceeding background limits at the
site and/or were at sufficient levels 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, and the
Field Implementation Plans (FIP) addendum to the Work Plan (SNL/NM March 1998, January
1999). SNL/NM chain-of-custody and sample documentation procedures were followed for all
samples collected. Figure 6.4.4-4 shows the confirmatory sample locations associated with

SWMU 65C.

In April 1998 surface (at 0 to 0.5 foot bgs) and near-surface to subsurface (at 0.5 to 14.5 feet
bgs) soil samples were collected at SWMU 65C from 10 random grid and judgmental borehole
locations within a grid pattern. The OU 1333 RFI Work Plan originally proposed three boreholes
but the number was increased to ten in response to the NMED's RSI comments. SWMU 65C
was gridded into approximate 50- by 50-foot cells that encompasses the entire site. An off-site
laboratory error prevented analysis of the samples from borehole Location 1000, 325 and
samples were re-collected in February 1999. A total of 40 environmental samples were
collected from the ten locations. QA/QC samples included two equipment blanks. Because of
poor soil recovery in the boreholes, no duplicate samples were collected.

All soil samples collected in April 1998 were analyzed off site for RCRA metals plus beryllium
and for HE, volatile organic compounds (VOC), and semivolatile organic compounds (SVOC).
Soil samples collected in February 1999 were analyzed off site for RCRA metals plus beryllium
and for HE and SVOCs. Approximately 35 percent of the samples were also analyzed for
radionuclides using gamma spectroscopy analysis and for gross alpha/gross beta. Core
Laboratories, Inc., of Denver Colorado, analyzed the samples collected in April 1998, and
General Engineering Laboratories of Charleston South Carolina, analyzed the samples
collected in February 1999. The samples were analyzed for RCRA metals plus beryllium using
EPA Method 6010/7000 (EPA November 1986), for HE using EPA Method 8330 (EPA
November 1986), for VOCs using EPA Method 8260 (EPA November 1986}, for SVOCs using
EPA Method 8270 (EPA November 1986), and for gross alpha/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.

6.4.4.3 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 65C.

6.4.4.4 Results and Conclusions

In April 1998 and January 1999, representative surface, near-surface, and subsurface soil
samples were collected from 10 borehole locations in SWMU 65C in conformance with the RFI
Work Plan (SNL/NM September 1995) reviewed by NMED and the FIPs (SNL/NM March 1998,
January 1999). Tables 6.4.4-1, 6.4.4-2, 6.4.4-3, 6.4.4-4, and 6.4.4-5 summarize the analytical
results for metals, VOCs, SVOCs, and radionuclides (i.e., gamma spectroscopy and gross
alpha/gross beta) for all the confirmatory soil samples from SWMU 65C. Annex 6-D contains
complete results for the gamma spectroscopy analyses. Tables 6.4.4-6, 6.4.4-7, and 6.4.4-8

AL/B-39/WP/SNL:r4600-6.doc 6-33 301462.225.03 08/19/99 3:17 PM



This page intentionally left blank.

AL/B-99/WP/SNL:r4600-6.doc 6-34 301462.225.03 08/19/99 3:17 PM



Mapid=990578 05/27/99

SNL @IS ORG. 6804  DHalfrish dr990578.aml

462900

463000

dr990578.pri
453100 463200

1457000

1456800

1456800

1456700

1456600

0O00L Gyt

5

0069571

00895%!

00L9801

00995¥1

L :

.

452900 452000 453100 463200
Legend Figure 6.4.4-4
e at SWMUGB5C
oad

SA L Surface Drainage
©-=-- 10 Foot Contour ]

REN—— Scalein Feet
— Building/Structure g = »

SR Scale in Meters

‘?ﬁ%

A4
AU

SWMU 65C

Sandia National Laboratories, New Mexico
Environmental Geographic Information System

6-35






00Q"9-009vHINS/dM/B6-S0MV

LE-9

Wd LL:€ 66/61/8 20'S22'23ri0E

Table 6.4.4-1

Summary of SWMU 65C Confirmatory Soil Sampling Metals Analytical Results, Apnl 1998 and February 1999

(Off-site Laboratory)

Sample Attributes Metals (EPA Method 6010/7000%) (mg/kg)
Record Sample
Number® ER Sample ID Depth (ft) Arsenic Barium Beryllium Cadmium  |Chromium Lead Mercury Selenium Silver
600213 |CY65C-BH-975,350-1-2.5-SS 1-2.5 2.64 141 0.712 ND (0.245) 11.7 3.36 0.0252 J 0.117J ND (0.291
600213 |CY65C-BH-975,350-2.5-3-S - 2.5-3 3.16 171 0.764] ND (0.245) 13.3 7.82 0.0146 J 0.143J ND (0.291
601634 |CY65C-BH-1000,325-1-1.51SS 1-1.5 2.78 135 0.435J 0.116 J 10.1 8.36 0.00502 J 0.537 0.348 J
601634 |CY65C-BH-1000,325-3.5-4-S 3.54 2.93 151 0.501 0.121 J 12.8 6.48 0.00892 J 0.447 J 0.359 J
601634 |CY65C-BH-1000,325-7-7.5-S 7-7.5 3.08 156 0.493 0.0988 J 11.7 7.34 ND (0.00226) 0.442 J 0.056 J
601634 |CY65C-BH-1000,325-13.5-14.5-S 13.5-14.5 2.46 93.8 0.307 J 0.209 J 8.89 5.01 0.0127 J 0.317J 0.330J
600213 |CY65C-BH-1050,175-0.5-2.5-DU 0-0.5 2.14 117 0.512 ND (0.245) 8.41 4.67 0.0138 J ND (0.0891) | ND (0.291
600213 |CY65C-BH-1050,175-7.5-9.5-DU 7.5-9.5 2.96 191 0.925] ND (0.245) 14.2 6.19 0.0258 J ND (0.0891) | ND (0.291
800213 |CY65C-BH-1050,175-3-4-DU 3.04 3.02 199 0.749 ND (0.245) 12.2 5.66 0.0166 J ND (0.0891) | ND (0.291
600213 |CY65C-BH-975,350-5-7-DU 5.0-7.0 2.69 175 0.774] ND (0.245) 13.2 4.42 0.0108 J ND (0.0891) | ND (0.291
600213 |CY65C-BH-975,350-8-13-DU 8.0-13 2.32 136 0.533 ND (0.245) 10.4 5.12 0.00994J | ND (0.0881) | ND (0.291
6500213 |CY65C-BH-975,350-2.5-3-DU 253 2.63 161 0.743 ND (0.245) 12.3 4.05 0.0468 J ND (0.0891) | ND (0.291
600213 |CY65C-BH-975,350-1-2.5-DU 1-2.5 2.25 182 0.641 ND (0.245) 11.4 5.24 0.0131J ND (0.0891) | ND (0.291
600213 |CY65C-BH-1050,175-12.5-14.5-DU 12.5-14.5 1.92 175 0.897] ND (0.245) 12.9 5.54 0.0131J ND (0.0891) | ND (0.291
600214 |CY65C-BH-1050,225-0.5-1-MS 0.5-1 2.51 121 0.318J 0.491J 6.27 8.8 0.0158 J ND (0.0891) | ND (0.291
600214 |CYB65C-BH-1050,225-4-4.5-MS 445 2.51 . 86.9 0.192J ND (0.245) 4.74 4.41 0.0215J ND (0.0891) | ND (0.291
600214 |CY65C-BH-1050,225-9.5-10-S 9.5-10 3.34 174 0.602 ND (0.245) 9.5 8.99 0.0339J 0.191J ND (0.291
600214 |CY65C-BH-1050,225-14-14.5-MS 14-14.5 2.9% 164 0.39J ND (0.245) B.94 5.8 0.0269 J ND (0.0891) | ND (0.291
600214 |CY65C-BH-1075,300-3.5-4-SS 3.54 2.2€ 169 0.417 J ND (0.245) 8.91 5.19 0.0108 J 0.136 J ND (0.291
600214 |CY65C-BH-1075,300-6-6.5-S 6-6.5 2.49 163 0.534 ND (0.245) 10.3 8.09 0.0244 J ND (0.0891) | ND (0.291
600214 |CY65C-BH-1075,300-11-12-S 11.0-12 2.04 117 0.364 J ND (0.245) 7.57 457 0.0094 J 0.126J ND (0.29
600214 |CY65C-BH-1075,300-13-14-S 13.0-14 3.46 120 0.441J ND (0.245) 6.16 4.15 ND (0.0078) | ND (0.0891) | ND (0.29
600214 |CY65C-BH-1125,300-0-0.5-MS 0-0.5 2.24 86.8 0.1914J ND (0.245) 6.18 3.66 ND (0.0078) | ND (0.0881) | ND (0.29
600214 |CY65C-BH-1125,300-4-4.5-MS 4-4.5 2.26 97.6 0.228 J ND (0.245) 5.37 273 ND (0.0078) | ND (0.0891 ND (0.29
600214 |CY65C-BH-1125,300-11-12-MS 11.0-12 1.7 139 0.502 ND (0.245) 8.5 4.94 ND (0.0078) | ND (0.0891 ND (0.291
600214 |CY65C-BH-1125,300-12-14-MS 12.0-14 1.32 91.3 0.26 J 0.49J 17.8 3.2 ND (0.0078) | ND (0.0891) | ND (0.291
600215 |CY65C-BH-1125,350-0.5-1-58 0.5—-1 2.07 153 0.42J 0.402J 9.31 4.1 0.0148J ND (0.0891) | ND (0.291
600215 |CY65C-BH-1125,350-5.5-6-S 5.5-6 1.26 147 0.411 J 0.318J 7.43 4.24 0.009 J ND (0.0891) | ND (0.291)
600215 |CY65C-BH-1125,350-10.5-11-§ 10.5-11 1.72 344 0.208 J ND (0.245) 8.11 2.58 ND (0.0078) | ND (0.0891) 0.364 J
600215 |CY65C-BH-1125,350-13-13.5-S 13-13.5 1.5 117 0.257 J 0.619 9.81 2.96 0.01394J ND (0.0881) | ND (0.291
600215 |CY65C-BH-1150,225-0-0.5-SS 0-0.5 1.92 107 0.296 J ND (0.245) 6.96 4.67 0.0303 J ND (0.0891) | ND (0.291
600215 |CY65C-BH-1150,225-4-4.5-S 445 2.91 159 04724 0.262 J 9.43 6.95 0.0245J ND (0.0891) | ND (0.281
600215 |CY65C-BH-1200,325-0.5-1-MS 0.5-1 1.63 60.1 0.229J ND (0.245) 7.05 3.24 ND (0.0078) | ND (0.0891) | ND (0.291)
600215 |CY65C-BH-1200,325-5.5-6-MS 5.5-6 2.24 142 0.493J ND (0.245) 8.63 6.98 0.0694 J| ND (0.0891) | ND (0.291)
600215 |CY65C-BH-1200,325-7.5-8-MS 7.5-8 1.51 150 0.471J ND (0.245) 11.4 7.1 ND (0.0078) | ND (0.0891) | ND (0.291)
600215 |CY65C-BH-1175,400-0-0.5-SS 0-0.5 1.96 125 0.519 ND (0.245) 6.34 6.64 ND (0.0078) | ND (0.0891) | ND (0.291)
600215 |CY65C-BH-1175,400-5-6-S 5.0-6 3.31 89.8 0.468 J ND (0.245) 8.35 6.36 ND (0.0078) | ND (0.0891) | ND (0.291)
600215 |CY65C-BH-1175,400-11-11.5-S 11-11.5 5.33 105 0.528 ND (0.245) 9.8 577 0.0227 J ND (0.0891) | ND (0.291)

Refer to footnotes at end of table.
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Summary of SWMU 65C Confirmatory Soil Sampling Metals Analytical Results, April 1998 and February 1999

Table 6.4.4-1 (Concluded)

8€-9

Wd L1:€ 66/61/8 20'522°29vL0E

(Off-site Laboratory)
Sample Attributes Metals (EPA Method 6010/7000%) (mg/kg)
Record Sample
Number” ER Sample ID Depth (ft)]  Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Selenium Silver
600215 |CY65C-BH-1150,225-9-9.5-S 9-9.5 1.92 98.6 0.193J ND (0.245) 6.32 3.21 0.0083J |ND (0.0891)] ND (0.291)
600215 |CY65C-BH-1150,225-14-14.5-S| 14-14.5 1.59 107 0.213J ND (0.245) 8.44 4.27 0.0433J |ND (0.0891)] ND (0.291)
Background Soil Concentrations, Canyon Area 9.8 246 0.75 0.64 18.8 18.9 0.055 3 <0.5
Quality Assurance/Quality Control Sample (pg/L)
600216 |CY65C-GR-01-EB NA |ND (0.00083)|0.00206 J | ND (0.00181) | ND (0.00245) | 0.00781 J ND ND ND ND
(0.00093) | (0.00005) | (0.00089) | (0.00291)
601634 |CY65C-BH-1000,325-EB NA  |ND (0.00451)|0.00269 J | ND (0.00026) | ND (0.00044) ND ND ND . ND ND
(0.00056) | (0.00159) | (0.000035) | (0.00271) | (0.00073)

Note: Bold indicates values that exceed background soil concentrations.
*EPA November 1986.
"Analysis request/chain of custody.

BH = Borehole.

CY =Canyon.

DU  =Duplicate

EB = Equipment blank.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

GR = Grab sample.

ID = |dentification.

J = Estimated value (see Data Validation Report, Annex 6-E).

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 reporting
detection limit for off-site laboratory analyses, shown in parenthesis.
mg/kg = Milligram(s) per kilogram.

MS = Matrix spike.

ND () = Not detected above the MDL, shown in parenthesis.
S = Subsurface.

S§S = Surface soil sampling.

SWMU = Solid Waste Management Unit.



Table 6.4.4-2

Summary of SWMU 65C Confirmatory Soil Sampling VOC Analytical Results, April 1998

(Off-site Laboratory)

VOCs (EPA Method 8260%) (ug/kg)

Sample Attributes
Record ER Sample ID Sample 1,2-Dibromo-3- Methylene
Number’ (Figure 6.4.4-4) Depth (ft) chloropropane Chloride Toluene
600213 |CY65C-BH-975,350-0-0.5-SS 0-0.5 ND (0.84) ND (0.48) 1.7 J (5)
600213 |CY65C-BH-975,350-3.5-4-S 3.5-4 ND (0.84) ND (0.48) 1.4 J(5)
600213 |CY65C-BH-1000,325-0-0.5-SS 0-0.5 ND (0.84) ND (0.48) ND (0.66)
600213 |CYB5C-BH-1000,325-4-4.5-S 445 ND (0.84) ND (0.48) ND (0.66)
600213 |CY65C-BH-1050,175-0-0.5-SS 0-0.5 ND (0.84) ND (0.48) ND (0.66)
600213 |CY65C-BH-1050,175-2.5-3-S 2.5-3 ND (0.84) ND (0.48) ND (0.66)
600213 |CY65C-BH-1000,325-13.5-14-S 13.5-14 ND (0.84) ND (0.48) ND (0.66)
600213 |CY65C-BH-975,350-7-7.5-DU 7-7.5 ND (0.84) ND (0.48) ND (0.66)
600213 |CY65C-BH-975,350-7.5-8-S 7.5-8 ND (0.84) ND (0.48) ND (0.66)
600213 |CYB5C-BH-975,350-13-13.5-DU 13-13.5 ND (0.84) ND (0.48) ND (0.66)
600213 |CY65C-BH-975,350-0.5-1-DU 0.5-1 ND (0.84) ND (0.48) ND (0.66)
600213 |CY65C-BH-975,350-3-3.5-DU 3-3.5 ND (0.84) ND (0.48) ND (0.66)
600213 |CY65C-BH-1000,325-7.5-8-S 7.5-8 ND (0.84) ND (0.48) ND (0.66)
600213 |CY65C-BH-1000,325-14.5-15-S 14.5-15 ND (0.84) ND (0.48) ND (0.66)
600214 |CY65C-BH-1050,225-0-0.5-MS 0-0.5 ND (0.84) 2.9 J (5) 3.5J(5)
600214 |CY65C-BH-1050,225-4.5-5-MS 4.5-5 ND (0.84) 4.1 J(5) ND (0.66)
600214 |CY65C-BH-1075,300-0-0.5-SS 0-0.5 ND (0.84) 4.2 J (5) 3.3J(5)
600214 |CYB65C-BH-1075,300-3.5-4-S 3.54 ND (0.84) 3.9J (5) 1.2J (5)
600214 |CY65C-BH-1125,300-0-0.5-MS 0-0.5 ND (0.84) 3.2J (5))] ND (0.66)
600214 |CYB5C-BH-1125,300-4.5-5-MS 45-5 ND (0.84) 3.1J(5)] ND (0.66)
600214 |CY65C-BH-1050,225-9.5-10-S 9.5-10 ND (0.84) 264J(5) 1.4 J (5)
600214 |CY65C-BH-1050,225-14.5-15-S 14.5-15 ND (0.84) 2.6J(5) 1.0J (5)
600214 |CY65C-BH-1050,175-9.5-10-S 9.5-10 ND (0.84) 1.0J(5)) ND (0.66)
600214 |CY65C-BH-1050,175-14.5-15-S 14.4-15 ND (0.84) 1.04 (5) 3.6J(5)
600214 |CY65C-BH-1075,300-9.5-10-S 9.5-10 ND (0.84) 1.3 4 (5) ND (0.66)
600214 |CY65C-BH-1075,300-14.5-15-S 14.5-15 ND (0.84) ND (0.48) ND (0.66)
600214 |CY65C-BH-1125,300-5.5-6-MS 5.5-6 ND (0.84) ND (0.48) ND (0.66)
600214 |CYB5C-BH-1125,300-14.5-15-MS 14.5-15 ND (0.84) ND (0.48) ND (0.66)
600215 |CY65C-BH-1200,325-8-8.5-MS 8-8.5 ND (0.84) ND (0.48) ND (0.66)
600215 |CY65C-BH-1125,350-0-0.5-SS8 0-0.5 ND (0.84) ND (0.48) ND (0.686)
600215 |CY65C-BH-1125,350-5-5.5-S 5-5.5 ND (0.84) ND (0.48) ND (0.686)
600215 |CY65C-BH-1150,225-0-0.5-SS 0-0.5 ND (0.84) ND (0.48) ND (0.66)
600215 |CY65C-BH-1150,225-4.5-5-S 4.5-5 ND (0.84) ND (0.48) ND (0.66)
600215 |CY65C-BH-1200,325-0-0.5-MS 0-0.5 ND (0.84) 484J(5) ND (0.66)
600215 |CY65C-BH-1200,325-5-5.5-MS 5-5.5 ND (0.84) 1.4J(5) ND (0.66)
600215 |CY65C-BH-1175,400-10-10.5-S 10-10.5 ND (0.84) ND (0.48) ND (0.66)
600215 |CY65C-BH-1175,400-0.5-1-8S 0.5-1 ND (0.84) ND (0.48) ND (0.66)
600215 |CY65C-BH-1175,400-5.5-6-5 5.5-6 ND (0.84) ND (0.48) ND (0.66)
600215 |CY65C-BH-1125,300-10-10.5-S 10-10.5 1.9J(5) 1.3J(5)] ND (0.66)
600215 |CY65C-BH-1125,325-13.5-14-S 13.5-14 ND (0.84) 1.1J(5)] ND (0.66)
600215 |CY65C-BH-1150,225-9.5-10-S 9.5-10 ND (0.84) 1.2J (5) ND (0.66)
Refer to footnotes at end of table.
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Table 6.4.4-2 (Concluded)
Summary of SWMU 65C Confirmatory Soil Sampling VOC Analytical Results, April 1998

(Off-site Laboratory)
Sample Attributes VOCs (EPA Method 8260°) (ug/kg)
Record ER Sample ID Sample 1,2-Dibromo-3- Methylene
Number® (Figure 6.4.4-4) Depth (f) | chloropropane Chloride Toluene
600215 |CYB5C-BH-1150,225-14-14.5-S 14-14.5 ND (0.84) 1.6 J (5) ND (0.66)
600216 |CYB65C-GR-01-EB NA ND (4.8) ND (2.0) ND (2.0)
600216 |CY865C-GR-01-TB NA ND (4.8) ND (2.0) ND (2.0)

Note: Bold indicates detected values for VOC analytes.
*EPA November 1986.
t’Analysis request/chain of custody.

BH = Borehole.

cY = Canyon.

DU = Duplicate.

EB = Equipment blank.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

GR = Grab sample.

ID = |dentification.

J() = The reported value is 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 reporting detection limit for off-site
laboratory analyses, shown in parenthesis.

mg/kg = Milligram(s) per kilogram.

MS

= Matrix spike.
NA = Not applicable.
ND () = Notdetected above the MDL, shown in parenthesis.
S = Subsurface.
SS = Surface soil sampling.
SWMU = Solid Waste Management Unit.
TB = Trip blank.

VOC = Volatile organic compound.

AL/B-89/WP/SNL:r4600-6.doc 6-40 301462.225.03 08/19/99 3:17 PM



Table 6.4.4-3

Summary of SWMU 65C Confirmatory Soil Sampling SVOC Analytical Results, April 1998

(Off-site Laboratory)
SVOCs (EPA Method 8270°)
Sample Atiributes (po/kg)
ER Sample ID Sample
Record Number” (Figure 6.4.4-4) Depth (ft) Bis(2-ethylehxyl)phthalate

600213 CY65C-BH-975,350-1-2.5-SS 1-2.5 ND (0.6)

600213 CY65C-BH-975,350-2.5-3-S 2.5-3 ND (0.6)

600213 CY65C-BH-975,350-5-7-5 5-7 ND (0.6)

600213 CY65C-BH-975,350-8-13-S 8-13 ND (0.6)

600213 CY65C-BH-1000,325-1-1.5-SS 1-1.5 ND (0.6)

600213 CY65C-BH-1000,325-3.5-4-S 3.5-4 ND (0.6)

600213 CY65C-BH-1000,325-7-7.5-8 7-7.5 ND (0.6)

600213 CY65C-BH-1000,325-13.5-14-S 13.5-14 ND (0.6)

600213 CY65C-BH-1050,175-0.5-2.5-SS 0.5-2.5 ND (0.6)

600213 CY65C-BH-1050,175-3-4-S 34 ND (0.6)

600213 CY65C-BH-1050,175-5-9.5-S 5-9.5 ND (0.6)

600213 CY65C-BH-1050,175-12.5-14.5-8 12.5-14.5 ND (0.6)

600213 CY65C-BH-975,350-1-2.5-DU 1-2.5 ND (0.6)

600213 CY65C-BH-975,350-2.5-3-DU 2.5-3 ND (0.6)

600213 CY65C-BH-975,350-5-7-DU 5-7 ND (0.6)

600213  |CY65C-BH-975,350-8-13-DU 8-13 ND (0.6)

600213 CY65C-BH-1050,175-0.5-2.5-DU 0.5-2.5 ND (0.6)

600213 CY65C-BH-1050,175-3-4-DU 34 68 J (330)
600213 CY65C-BH-1050,175-7.5-9.5-DU 5-9.5 ND (0.6)

600213 CY65C-BH-1050,175-12.5-14.5-DU 12.5~14.5 ND (0.6)

600214 CY65C-BH-1050,225-0.5-1-MS 0-0.5 ND (0.47)

600214 CY65C-BH-1050,225-4-4.5-MS 445 ND (0.47)

600214 CY65C-BH-1050,225-9.5-10-MS 9.5-10 ND (330)

600214 CY65C-BH-1050,225-14-14.5-MS 14-14.5 ND (330)

600214 CY65C-BH-1075,300-3.5-4-SS 3.5-4 ND (330)

600214 CY65C-BH-1075,300-6-6.5-S 6-6.5 ND (330)

600214 CY65C-BH-1075,300-11-12-S 11-12 ND (330)

600214 CY65C-BH-1075,300-13-14-S 13-14 ND (0.47)

600214 CY65C-BH-1125,300-0-0.5-MS 0-0.5 ND (0.47)

600214 CY65C-BH-1125,300-4-4.5-MS 4-4.5 ND (330)

600214 CY65C-BH-1125,300-12-14-MS 12-14 ND (330)

600214 CY65C-BH-1125,300-11-12-MS 11-12 ND (0.47)

600215 CY65C-BH-1125,350-0.5-1-58 0-0.5 43 J (330)
600215 CY65C-BH-1125,350-5.5-6-S 5.5-6 35 J (330)
600215 CY65C-BH-1125,350-10.5-11-S 10.5-11 ND (0.6)

600215 CY65C-BH-1125,350-13-13.5-5 13-13.5 ND (0.6)

600215 CY65C-BH-1150,225-0-0.5-SS 0-0.5 32 J (330)
600215 CY65C-BH-1150,225-4-4.5-S 4-4.5 ND (0.6)

600215 CY65C-BH-1150,225-9-9.5-S 9-9.5 ND (0.6)

600215 CY65C-BH-1150,225-14-14.5-S 14-14.5 49 J (330)
600215 CY65C-BH-1200,325-0.5-1-MS 0.5-1 ND (0.6)

Refer to footnotes at end of table.
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Table 6.4.4-3 (Concluded)
Summary of SWMU 65C Confirmatory Soil Sampling SVOC Analytical Results, April 1998

(Off-site Laboratory)
SVOCs (EPA Method 8270)"
Sample Attributes (ua/ka)
ER Sample ID Sample

Record Number® (Figure 6.4.4-4) Depth (ft) | Bis(2-ethylehxyl)phthalate

600215 CY65C-BH-1200,325-5.5-6-MS 5.5-6 ND (0.6)

600215 CY65C-BH-1200,325-7.5-8-MS 7.5-8 ND (0.6)

600215 CY65C-BH-1175,400-0-0.5-SS 0-0.5 ND (0.6)

600215 CY65C-BH-1175,400-5.5-6-S 5.5-6 ND (0.6)

600215 CY65C-BH-1175,400-11-11.5-S 11-11.5 ND (0.6)
QualityAssurance/Quality Control Sample (pg/L)

600216 CY65C-GR-01-EB NA ND (1.0)

601634 CY65C-BH-1000,325-EB NA ND (3.7)
Note: Bold indicates detected values.
*EPA November 1986.
t’Analysis request/chain-of-custody record.
BH = Borehole.
cYy = 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, shown in parenthesis.
MS = Matrix spike.
ug/kg = Microgram(s) per kilogram.
pg/l = Microgram(s) per liter.

NA = Not applicable.
ND ( ) = Not detected above the MDL, shown in parenthesis.
S = Soil sample.

SWMU = Solid Waste Management Unit.
SVOC = Semivolatile organic compound.
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Table 6.4.4-4

(On-site Laboratory)

Summary of SWMU 65C Confirmatory Soil Sampling Gamma Spectroscopy Analytical Results, March 1998 and February 1999

Sample Attributes Activity (pCl/g)
Sa ium-. jum- ¥ -
Record ER Sample ID D:;‘:'I)II)B Uranium-238 _ Thorium-232 : Uranium-235 : Cesium-137
Number (Figure 6.4.4-4) (f) Result Error Result Error Result Error Result Error
600217 CY65C-GR-975,350-0-0.5-SS 0.0-0.5 ND (3.76E+00) - 7.76E-01 3.78E-01 ND (2.75E-01) - 5.56E-02 2.29E-02
600217 CY65C-GR-975,350-1-2.5-S 1.0-25 ND (3.20E+00) - 5.46E-01 2.75E-01 ND (2.36E-01) - ND{3.11E-02) -
600217 CY65C-GR-975,350-5-7-S 5.0-7.0 ND (3.49E+00) - 7.30E-01 3.57E-01 ND (2.49E-01) - ND(3.35E-02) -
600217 CY65C-GR-975,350-8-13-S 8.0-13.0 ND (3.23E+00) - 6.67E-01 3.26E-01 ND (2.40E-01) - ND(3.25E-02) -
601635 CYB5C-BH-1000,325-1-1.5-SS 1-1.5 4.49E-01 4.39E-01 4.96E-01 2.84E-01 ND (1.93E-01) - 1.43E-03 9.54E-03
601635 CY65C-BH-1000,325-3.5-4-S 3-54 7.41E-01 4.42E01 6.89E-01 4.22E-01 ND (2.10E-01) - ND (3.82E-02) =
601635 CY65C-BH-1000,325-7-7.5-S 7-7.5 ND (5.14E-01) - 5.1BE-01 2.91E-01 1.65E-01 1.65E-01 ND (3.29E-02) -
601635 CY65C-BH-1000,325-13.5-14.5-S 13.5-14.5 ND (4.08E-01) - 2.16E-01 2.07E-01 8.57E-02 1.31E-01 ND (2.55E-02) -
600217 CY65C-GR-1075,300-0-0.5-SS 0.0-0.5 ND (3.15E400) - 8.40E-01 4.49E-01 ND (2.46E-01) - 7.01E-02 3.45E-02
600217 CY65C-GR-1075,300-4-6-S 4.0-6.0 ND (2.80E+00) - 3.78E-01 2.04E-01 ND (2.05E-01) - ND(2.92E-02) -
Background Soil Concentrations, Upper Canyons 231 NA 1.03 NA 0.16 NA 0.515 NA
Quality Assurance/Quality Control Sample (in pCi/mL)
600217 | CY65C-GR-01-EB ] NA | ND(1.65E+00) | -~ | ND{1.53E-01) | - | NnopsiE0)) | - | ND(2.33E-02) | -
Note: Bold indicales detected values.
#Analysis request/chain of custody.
*Two standard deviations about the mean detected activity.
®Dinwiddie September 1997.
BH = Borehole.
cY = Canyons.
EB = Equipment blank.
ER = Environmental Restoration.
ft = Foot (feat).
GR = Grab sample.
D = Identification.
NA = Not applicable.
ND = Not detected above the minimum detectable activity, shown in parenthesis.
pCi/g = Picocurie(s) per gram.
pCVmL = Picocurie(s) per milliliter.
S = Subsurface soil sample.
SS = Surface soil sample.
SWMU = Solid Waste Management Unit.

= Emor not calculated for nondetectable results.




Table 6.4.4-5
Summary SWMU 65C Confirmatory Soil Sampling Gross Alpha/Gross Beta
Analytical Results, April 1998 and February 1999
(Off-site laboratory)

Sample Attributes Activity (pCi/g)
Record ER Sample ID Sample Gross Alpha . Gross Beta :
Number* (Figure 6.4.4-4) Depth () Result Error Result Error
601634 |CY65C-BH-1000,325-1-1.5-S8 1-1.5 16.5 4.5 26.6 3.8
601634 |CY65C-BH-1000,325-3.5-4-S 3.5-4 7.87 3.5 20.4 3.4
601634 |CY65C-BH-1000,325-7-7.5-S 7-7.5 18.9 4.5 25.9 3.5
601634 |CY65C-BH-1000,325-13.5-14.5-S| 13.5-14.5 11.2 3.8 21.5 3.5
600218 |CY65C-GR-1050,275-0-0.5-SS 0.0-0.5 9.2 5.2 21.1 3.5
600218 |CY65C-GR-1050,275-5-5.6-S 5.0-5.6 11.6 53 23.6 3.5
600218 |CY65C-GR-1050,275-12-12.5-S 12.0-12.5 3.3 48 151 3.3
600218 |CY65C-GR-1050,275-14-14.5-S 14.04.0 3.6 4.8 8.2 3.1
600218 |CYB5C-GR-1200,325-1-1.5-SS 1-1.5 3.6 4.8 10.5 3.2
600218 |CY65C-GR-1200,325-6-6.5-S 6-6.5 7.3 5.0 32.5 3.8
600218 |CY65C-GR-1200,325-7.5-8-S 7.5-8 23.8 6.0 28.1 3.6
Background Soil Concentrations, Lower Canyons® 18.3 NA 52.7 NA

Note Bold indicates values that exceed background concentranons.
“Analysis request/chain of custody.
®Two standard deviations about the mean detected activity.

“Tharp July 1998.

BH = Borehole.

cYy = Canyons.

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

GR = Grab sample.

ID = |dentification.

NA = Not applicable.

pCi/g = Picocurie(s) per gram.

S = Subsurface soil sample.

SS = Surface soil sample.

SWMU = Solid Waste Management Unit.
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Table 6.4.4-6
Summary of HE Analysis Detection Limits

Used for SWMU 65C Confirmatory Soil Sampling, April 1998 and February 1999

AL/05-98/WP/SNL:r4600-6.doc

(Off-site Laboratory)
Ofi-Site Analyses by
EPA Method 8330

Compounds (ng/kg)
1,3,5-trinitrobenzene 6.6-32
1,3-dinitrobenzene 4.1-16
2,4 ,6-trinitrotoluene 5.7-19
2,4-dinitrotoluene 6.2-17
2,6-dinitrotoluene 6.5-17
2-amino-4,6-dinitrotoluene 6.6-17
2-nitrotoluene 11-41
3-nitrotoluene 7.8-30
4-amino-2,6-dinitrotoluene 5.5-79
4-nitrotoluene 11-31
HMX 5.3-24
Nitrobenzene 5.2-8.0
Pentaerythritol tetranitrate NA
RDX 9.7-31
Tetryl 7.5-94
*EPA November 1986.
EPA = U.S. Environmental Protection Agency.
HE = High explosive(s).

HMX  =1,3,5,7-tetranitro-1,3,5,7-tetrazacyclooctane.
RDX = 1,3,5-trinitro-1,3,5-triazacyclohexane.

Tetryl = 2,4,6-trinitrophenyimethylnitramine.

Hg/kg = Microgram(s) per kilogram.
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Table 6.4.4-7
Summary of VOC Analytical Detection Limits
Used for SWMU 65C Confirmatory Soil Sampling, April 1998
(Off-site laboratory)

MDL
Analyte (ug/kg)

Acetone 2.2
Benzene 0.25
Bromoform 0.27
2-butanone 2.1
Carbon disulfide 2.2
Carbon tetrachloride 0.22
Chlorobenzene 0.25
Chloroethane 0.72
Chloroform 0.24
Dichlorobromomethane 0.24
1,1-dichloroethane 0.2
1,2-dichloroethane 0.23
1,1-dichloroethene 0.25
Cis-1,2-dichloroethene 0.25
Trans-1,2-dichloroethene 0.19
1,2-dichloropropane 0.23
Cis,-1,3-dichioropropene ‘ 0.25
Trans-1,3-dichloropropene 0.22
Ethylbenzene 0.23
2-hexanone 4.4
4-methyl-2-pentanone 2.9
Methyl bromide 0.67
Methyl chloride 0.43
Methylene chloride 0.25
Styrene 0.22
1,1,2,2-tetrachloroethane 0.46
Tetrachloroethene 0.23
Toluene 0.22
Trichloroethylene 0.27
1,1,1-trichloroethane 0.18
1,1,2-trichloroethane 0.24
Vinyl acetate 1.8
Vinyl chloride 0.4
Xylenes (total) 0.62

po/kg = Microgram(s) per kilogram.
MDL = Method detection limit.

SWMU = Solid Waste Management Unit.
VOC = Volatile organic compound.
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Table 6.4.4-8

Summary of Semivolatile Organic Compound Analytical Detection Limits
Used for SWMU 65C Confirmatory Soil Sampling, April 1998 and February 1999
(Off-Site Laboratory)

AL/05-98/WP/SNL:r4600-6.doc

Analyte MDL (ug/kg)
1,2,4-trichlorobenzene 0.5-10
1,2-dichlorobenzene 0.5-10
1,3-dichlorobenzene 0.5-10
1,4-dichlorobenzene 0.6-10
2,4,5-trichlorphenol 0.8-10
2.,4,6-trichlorophenol 0.6—-10
2,4-dichlorophenol 0.3-10
2,4-dimethylphenol 0.5-10
2,4-dinitrophenol 1.1-20
2,4-dinitrotoluene 0.7-10
2,6-dinitrotoluene 0.6-10
2-chloronaphthalene 0.7-10
2-chlorophenol 0.4-10
2-methyl-4,6-dinitrophenol 0.7-10
2-methylnaphthalene 0.5-10
2-methylphenol 0.5-10
o-nitroaniline (2) 0.6—10
2-nitrophenol 0.5-10
3,3-dichlorobenzidine 0.7-20
m-nitroaniline (3) 0.6—10
4-bromopheny! phenyl ether 0.6-10
4-chloro-3-methylphenol 0.5-10
4-chloroaniline 0.5-20
4-chlorophenyl phenyl ether 0.6-10
4-methylphenol 0.6-10
p-nitroaniline (4) 0.6-10
4-nitrophenol 0.6-10
Acenaphthene 0.6-10
Acenaphthylene 0.5-10
Anthracene 0.6-10
Benzidine 0.4-10
Benzo(a)anthracene 0.5-10
Benzo(a)pyrene 0.7-10
Benzo(b)fluoranthene 0.9-10
Benzo(g,h,i)perylene 1.6-10
Benzo(k)fluoranthene 0.8-10
Benzoic acid 0.5-50
Benzyl alcohol 0.6-10
Bis(2-chloroethoxy) methane 0.3-10
Bis(2-chloroethyl) ether 0.6-10

Refer to footnotes at end of table.
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AL/05-98/WP/SNL:r4600-6.doc

Table 6.4.4-8 (Concluded)
Summary of Semivolatile Organic Compound Analytical Detection Limits
Used for SWMU 65C Confirmatory Soil Sampling, March—April 1998

(Off-Site Laboratory)
Analyte MDL (ug/kg)
Bis(2-chloroisopropyl) ether 0.6-10
Bis(2-ethylhexyl)phthalate 0.6-10
Butylbenzylphthalate 0.5-10
Chrysene 0.5-10
Dibenzo(a,h)anthracene 1.8-10
Dibenzofuran 0.5-10
Diethylphthalate 0.7-10
Dimethyiphthalate 0.5-10
Di-n-butylphthalate 0.5-10
Di-n-octylphthalate 0.6-10
Fluoranthene 0.6-10
Fluorene 0.7-10
Hexachlorobenzene 0.5-10
Hexachlorobutadiene 0.5-10
Hexachlorocyclopentadiene 2.0-10
Hexachioroethane 0.8-10
Indeno(1,2,3-cd)pyrene 1.7-10
Isophorone 0.5-10
Naphthalene 0.5-10
Nitrobenzene 0.5-10
N-nitrosodi-n-propylamine 0.7-10
N-nitrosodiphenylamine 0.6-10
Pentachlorophenol 2.3-20
Phenanthrene 0.6-10
Phenol 0.5-10
Pyrene 0.6-10

pa/kg = Microgram(s) per kilogram.

MDL = Method detection limit.

SWMU = Solid Waste Management Unit.
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summarize the detection limits used by the off-site laboratory for analyzing HE, VOCs, and
SVOCs, respectively.

Sample numbers are coded to identify specific information regarding the samples. For example,
CY65C-GR-100,600-0-0.5-SS designates a sample collected from SWMU 65C in the Canyons
Test Area of SNL/NM (CY65C). The grab sample (GR) was collected from grid location

100, 600 at a depth interval of 0 to 0.5 foot bgs and was designated a soil sample (SS). The
remainder of this section describes the results of confirmatory sampling at SWMU 65C.

Metals

Table 6.4.4-1 summarizes the metals analysis results for soil samples collected from the ten
random grid and judgmental borehole locations at SWMU 65C. The samples consisted of 40
surface, near-surface, and subsurface samples.

Arsenic, cadmium, chromium, lead, selenium, and silver were not detected above the
background concentration limit in any of the soil samples collected at SWMU 65C. Barium was
detected above the 246 mg/kg background concentration limit in one sample (CY65C-
BH-1125,350-10.5-11-S). Beryllium was detected above the 0.75 mg/kg background
concentration limit in four samples (CY65C-BH-975,350-2.5-3-S, CY65C-BH-1050,175-7.5-
9.5-DU, CY65C-BH-975,350-5-7-DU, and CY65C-BH-1050,175-12.5-14.5-DU). Mercury was
detected above the 0.055 mg/kg background concentration limit in one sample (CY65C-BH-
1200,325-5.5-6-MS).

HE

Because there are no background concentrations for HE compounds in soil, any detectable HE
compounds in the samples collected at SWMU 65B can be considered an indication of
contamination. However, no HE compounds were detected in any of the soil samples collected
at SWMU 65C. Table 6.4.4-6 summarizes the detection limits used by the off-site laboratory for
analyzing HE compounds.

VOCs

Because there are no applicable background concentrations for VOCs in soil, no comparison to
the analytical results is possible. Therefore, any detectable VOCs are considered an indication
of potential contamination. Only three VOCs (1,2-dibromo-3-chloropropane, methylene
chloride, and toluene) were detected at very low estimated concentrations in the soil samples
collected at SWMU 65C. Table 6.4.4-2 summarizes the VOC analysis results for soil samples
collected from the ten random grid and judgmental borehole locations at SWMU 65C.
1,2-dibromo-3-chloropropane was detected in one sample at a concentration of 1.9 J pg/kg.
Methylene chloride was detected in 17 samples at concentrations ranging from 1.0 J ug/kg to
4.8 J yg/kg. Toluene was detected in eight samples at concentrations ranging from 1.0 J pg/kg
to 3.6 pglkg. Table 6.4.4-7 summarizes the detection limits used for analyzing VOCs by the off-
site laboratory. Although three VOCs were detected, the concentrations were reported at less
than the practical quantitation limit and, therefore, the data are qualified as estimated values.
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SVOCs

Because there are no applicable background concentrations for SVOCs in soil, no comparison
to the analytical results is possible. Therefore, any detectable SVOCs are considered an
indication of potential contamination. Only one SVOC (bis[2-ethylehxyl]phthalate) was detected
at low estimated concentrations in the soil samples collected at SWMU 65C. Table 6.4.4-3
summarizes the SVOC analysis results for soil samples collected from the ten random grid and
judgmental borehole locations at SWMU 65C. Bis(2-ethylehxyl)phthalate was detected in five
samples at concentrations ranging from 32 J pg/kg to 68 J pg/kg. Table 6.4.4-8 summarizes the
detection limits used for analyzing SVOCs by the off-site laboratory. Although
bis(2-ethylehxyl)phthalate was detected, the concentrations were reported at less than the
practical quantitation limit and, therefore, the data are qualified as estimated values.

Radionuclides

Table 6.4.4-4 summarizes the on-site gamma spectroscopy analysis results for the soil samples
collected at SWMU 65C. The gamma spectroscopy results indicate that only one sample was
detected above the minimum detected activity (MDA) or above the background concentration
limits. Uranium-235 was detected at 0.165 picocurie (pCi)/gram (g), above the background
concentration limit of 0.16 pCi/g. However, the MDA associated with nondetectable results for
uranium-238 and uranium-235 exceeded background in most instances. Although this situation
inhibits any comparison to background, uranium-238 and uranium-235 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
samples do not show corresponding elevated activities in the results for uranium-238.

Gross Alpha/Gross Beta

Table 6.4.4-5 summarizes the off-site gross alpha and gross beta analysis results for the soil
samples collected at SWMU 65C. Gross alpha activity exceeded the background concentration
limit of 18.3 pCi/g in two samples with activities of 18.9 pCi/g and 23.8 pCi/g. Gross beta
activity did not exceed background in any of the samples that were analyzed.

QA/QC Results
This section briefly describes the data quality assessment for the soil sample results.

Table 6.4.4-1 presents results of the analysis for metals QA/QC samples collected during the
confirmatory sampling program at SWMU 65C. The QA/QC samples collected consist of two
equipment blanks. The QA/QC sample collected in April 1998 was analyzed off site for metals,
VOC, SVOCs, and HE. The QA/QC sample collected in February 1999 was analyzed off site
for metals and HE. Very low estimated concentrations of barium and chromium were reported
for the equipment blank sample CY65C-GR-01-EB and a very low concentration of barium was
detected in the equipment blank sample CY65C-BH-1000,325-EB.
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Because of poor soil recovery from the boreholes, no samples were analyzed in replicate off
site.

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 3-DV3" in Attachment C of
Technical Operating Procedure 94-03 (SNL/NM July 1994b). Annex 6-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 65C.

6.5 Site Conceptual Model

The site conceptual model for SWMU 65C is based upon the residual COCs identified in the soil
samples from the surface, near-surface, and subsurface of the Secondary Detonation 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 65C, the arroyo sediment assessment results are not included in the site
conceptual model developed for SWMU 65C. The Lurance Canyon Arroyo sediment is
currently under investigation as part of an SNL/NM sitewide surface-water monitoring program
(NMED May 1997, NMED and DOE OB February 1998).

6.5.1 Nature and Extent of Contamination

The COCs at SWMU 65C are metals and radionuclides associated with explosives and burn
tests conducted at the site (Annex 6-A) and very low estimated levels of three VOCs and one
SVOC. Metal and radionuclide COCs were determined by comparing sample resulits to
background concentrations and activities established for the Canyons Area (Dinwiddie
September 1997, Zamorski December 1997). Any metal or radionuclide found to exceed
background in any sample is considered a potential COC for the site. Because the MDAs for
uranium-235 and uranium-238 analyses exceeded background activity limits (see

Section 6.4.4.4), nondetect sample results are also considered in identifying potential COCs. In
the case of radionuclides, the MDA is used for comparison to background. As a result, metal
COCs include barium, beryllium, and mercury. Radionuclide COCs include uranium-235,
uranium-238, and gross alpha. Table 6.5.1-1 summarizes the COCs and the sample locations
where metals and radionuclides exceeded background. The table does not include the Lurance
Canyon Arroyo sediment because the drainage is now separately under investigation (NMED
May 1997, NMED and DOE OB February 1998).

The VOC and SVOC COCs were determined on the basis of detectable concentrations of any
VOC or SVOC in any soil sample. Because background concentrations for these constituents
are not applicable, any detectable VOCs or SVOCs are considered potential contamination.
Conversely, nondetect results are not considered for evaluating potential COCs at SWMU 65C.
As a result, the VOC COCs are 1,2-dibromo-3-chloropropane; methylene chloride; and toluene
and the SVOC COC is bis(2-ethylehxyl)phthalate. Although three VOCs and one SVOC were
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Table 6.5.1-1
Summary of COCs for SWMU 65C

Number of

COC Type Samples

COCs Greater
Than
Background

Maximum
Background

Limithanyonsl

(mg/kg except
where noted)

Maximum
Concentration
(mg/kg except
where noted)

Average
Cogt/::ntration
(mg/kg except
where noted)

Sampling Locations Where
Background Concentration
Exceeded

Metals 40 environmental

Ba

246

344

127

CYe5C-BH-1125,350-10.5-11-§

Be

0.76

0.925

0.422

CY65C-BH-975,350-2.5-3-5
CYe5C-BH-1050,175-7.5-9.5-DU
CYe5C-BH-975,350-5-7-DU
CY65C-BH-1050,175-12.5-14.5-DU

Hg

0.055

0.0694 J

0.015

CYE5C-BH-1200,325-5.5-6-MS

VOCs 40 environmental

1,2-dibromo-3-
chloropropane

1.9 J pghkg

Not calculated”

CYe5C-BH-125,300-10-10.5-8

Methyiene
Chloride

NA

4.8 J yg/kg

Not calculated”

CYe5C-BH-1050,225-0-0.5-MS
CY65C-BH-1050,225-4.5-5-MS
CY65C-BH-1075,300-0-0.5-S
CY65C-BH-1075-300-3.5-4-S
CYB85C-BH-1125,300-0-0.5-MS
CY85C-BH-1125,300-4.5-5-MS
CY&85C-BH-1050,225-9.5-10-S
CY85C-BH-1050,225-14.5-15-8
CY&5C-BH-1050,175-9.5-10-8
CY85C-BH-1050,175-14.5-15-§
CY65C-BH-1075,300-9.5-10-S
CY65C-BH-1200,325-0-0.5-MS
CYe&5C-BH-1200,325-5-5.5-MS
CYe5C-BH-1125,300-10-10.5-S
CY65C-BH-1125,325-13.5-14-S
CYe5C-BH-1150,225-9.5-10-S
CYe5C-BH-1150,225-14-14.5-S

Toluene

NA

3.6 J yg/kg

Not calculated”

CY65C-BH-975,350-0-0.5-SS
CYe5C-BH-975,350-3.5-4-5
CYes5C-BH-1050,225-0-0.5-MS
CY65C-BH-1075,300-0-0.5-S8
CYE5C-BH-1075,300-3.5-4-S
CY65C-BH-1050,225-9.5-10-S
CYe5C-BH-1050,225-14.5-15-S
CYB5C-BH-1050,175-14.5-15-8

SVOCs 40 environmental

Bis(2-
ethylhexyl)phth
alate

NA

68 J pg/kg

Not calculated”

CY65C-BH-1050,175-3-4-DU
CY65C-BH-1125,350-0.5-1-SS
CY65C-BH-1125,350-5.5-6-S
CY65C-BH-1150,225-0-0.5-SS
CYB5C-BH-1150,,225-14-14.5-S

Radiological |11 environmental

Uranium-235

0.16 pCi/g

1.65E-01

Not calculatedd

CY685C-BH-1000,325-7-7.5-S

Gross Alpha

18.3 pCifg

23.8

Not t:a.k:ulatedd

CY&85C-BH-1000,325-7-7.5-S
CY85C-BH-1200,325-7.5-8-S

®From Zamorski December 1997 (for metals); from Dinwiddie September 1997 (for radionuclides).

bAvarage concentration includes all samples. For nondectectable 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.
dAn average minimum detectable activity is not calculated because of the variability in instrument counting error and the number of

reported nondetectable activiies.

BH = Borshole.

COC = Constituent of concem.

CY =Canyon.

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

MS = Matrix spike.
AL/05-98/WP/SNL:r4600-6.doc

NA = Not applicable.

pCi/lg = Picocurie(s) per gram.
S = Subsurface soil sample.
§8 = Surface soil sample,

SVOC = Samivolatile organic compounds.
SWMU = Solid Waste Management Unit.
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detected, the concentrations were reported at less than the practical quantitation limit and,
therefore, the data are qualified as estimated values. Table 6.5.1-1 summarizes the COCs and

the sample locations where the VOCs and one SVOC were detected.

Forty surface, near-surface, and subsurface environmental samples were collected from 10
random grid and judgmental borehole locations across the approximate 1.3-acre site. In most
cases, the COCs were only slightly elevated above the maximum background concentration or
activity limits specified for the Canyons Area (Dinwiddie September 1997, 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.

Barium was elevated above the maximum background concentration (246 mg/kg) at only one of
the sample locations. Beryllium was elevated above the maximum background concentration
(0.75 mg/kg) at only four of the sample locations. Mercury was elevated above the maximum
background concentration (0.055 mg/kg) at only one of the sample locations.

Although SWMU 65C is located within an RMMA and is co-located with SWMU 65E, only one
sample exceeded the background concentration limit for uranium-235 and two samples
exceeded the background concentration limit for gross alpha. However, uranium-238 and
uranium-235 are considered potential COCs at SWMU 65C because the MDA associated with
nondetectable results for these isotopes exceeded background in several instances.

6.5.2 Environmental Fate

The primary source of COCs for SWMU 65C was general explosives tests and burn tests
conducted on weapons and other devices containing HE. 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 65C,
these contaminants are not present at the site. Results of the confirmatory sampling indicate
that no HE compounds were detected in the samples from the surface, near-surface, and
subsurface soils from the random grid and judgmental borehole locations (see Section 6.4.4.4).

Table 6.5.1-1 summarizes potential COCs for SWMU 65C. Based upon the nature and extent
of contamination at the site, metal, VOC, SVOC, and radionuclide COCs occurred at a few
isolated locations in the surface, near-surface, and subsurface soils.

Barium was elevated above the maximum background concentration (246 mg/kg) at only one of
the sample locations. Beryllium was elevated above the maximum background concentration
(0.75 mg/kg) at only four of the sample locations. Mercury was elevated above the maximum
background concentration (0.055 mg/kg) at only one of the sample locations. One sample
exceeded the background concentration limit for uranium-235 and two samples exceeded the
background concentration limit for gross alpha. The MDA for uranium-238 and uranium-235
exceeded the background soil concentration limits in most instances. Three VOCs
(1,2-dibromo-3-chioropropane; methylene chloride; and toluene) and one SVOC
(bis[2-ethylehxyl]phthalate) were detected at low concentrations at a few sample locations.
Although three VOCs and one SVOC were detected, the concentrations were reported at less
than the practical quantitation limit and, therefore, the data are qualified as estimated values. In
general, no distinct horizontal distribution of contamination is present. All potential COCs were
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retained in the conceptual model and evaluated in the human health and ecological risk
assessments.

Because the LCETS is no longer active, only secondary sources of COCs remain at the site in
the form of residual metals, VOCs, SVOCs, and radionuclides in the surface, near-surface, and
subsurface soils. The secondary release mechanisms at SWMU 65C 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 6.5.2-1). 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 6-F, Section V, provides additional discussion of the fate and transport of COCs at
SWMU 65C.

The current land use for SWMU 65C is industrial. However, because the future/proposed land
use for SWMU 65C 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 6-F, Section V, provides additional discussion of the
exposure routes and receptors at SWMU 65C.

6.6 Site Assessments

The site assessment process for SWMU 65C includes risk screening assessments, followed by
risk baseline assessments (as required) for both human health and ecological risk. This section
briefly summarizes of the site assessment results. Annex 6-F provides details of the
assessment.

6.6.1 Summary

The site assessment concludes that SWMU 65C 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 65C were
found to be very low. Section 6.6.2 briefly describes and Annex 6-F provides details of the site
assessments.

6.6.2 Screening Assessments

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

SWMU 65C has been recommended for recreational land-use (DOE et al. October 1995).
Annex 6-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 VOCs or SVOCs detected above their
reporting limits and any radionuclide COCs 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 19889).

In summary, the Hl calculated for SWMU 65C 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 65C nonradiological COCs is 2E-10 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 65C is 1.7E-10.

The incremental total effective dose equivalent for radionuclides for a recreational land-use
setting for SWMU 65C is 7E-3 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 SNL/NM's
document entitled “RESRAD Input Parameter Assumptions and Justification” (February 1998).
The incremental excess cancer risk for radionuclides is 9.1E-8 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 6-F). The report concludes that SWMU 65C does not
have potential to affect human health under a recreational land-use scenario.

6.6.2.2 Ecological

An ecological screening assessment that corresponds with the screening procedures in the
EPA’s Ecological Risk Assessment Guidance for Superfund (EPA 1997) was performed as set
forth by the NMED Risk-Based Decision Tree (NMED March 1998). An early step in the
evaluation is comparing COC concentrations and identifying potentially bioaccumulative
constituents. Annex 6-F, Sections V, VII.2 and VII.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's ER Program (IT July 1998) and will not be duplicated
here. The screen also includes estimation of exposure and ecological risk.
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Tables 16, 17, and 18 of Annex 6-F present the results of the ecological risk assessment
screen. Site-specific information was incorporated into the screening assessment when such
data were available. No hazard quotients greater than unity were predicted. Based upon an
evaluation of the uncertainties, ecological risks associated with this site are expected to be very
low.

6.6.3 Risk Assessments

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

8.63.1 Human Health

Based upon the fact that human health results of the screening assessment summarized in
Section 6.6.2.1 indicate that SWMU 65C does not have the potential to affect human health
under a recreational land-use setting, a baseline human health risk assessment is not required
for SWMU 65C.

6.6.3.2 Ecological

Based upon the fact that ecological results of the screening assessment summarized in
Section 6.6.2.2 indicate that SWMU 65C has very low ecological risk, a baseline ecological risk
assessment is not required for SWMU 65C.

6.6.4 Other Applicable Assessments

6.6.4.1 Surface Water

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 65C. 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/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 65C NFA. However, Annex 6-C presents a summary of the Lurance Canyon Arroyo
background sample results (NMED May 1997, NMED and DOE OB February 1998).

6.6.4.2 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.
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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 1988), groundwater samples
are collected at the Narrows Well once every three months. Low levels of petroleum
hydrocarbons were present in groundwater samples from the first and second monitoring events
for this well. No detected compounds exceed federal maximum contaminant levels (MCL) with
the exception of nitrate, which is at or just above the MCL of 10 mg/L (DOE November 1998).

6.7 No Further Action Proposal

6.7.1 Rationale

Based upon field investigation data and the human health risk assessment analysis, an NFA is
being recommended for SWMU 65C for the following reason: No COCs (metals and
radionuclides) were present in concentrations considered hazardous to human health for a

recreational land-use scenario.

6.7.2 Criterion

Based upon the evidence provided above, SWMU 65C is proposed for an NFA decision in
conformance with Criterion 5 (NMED March 1998), which states, “The SWMU/AOC has been
characterized or remediated in accordance with current applicable state or federal regulations
and that available data indicate that contaminants pose an acceptable level of risk under current
and projected future land use.”
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ANNEX 6-A
Summary of Testing Activities at SWMU 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

e @ o o o o

The following sections describe the six types of explosive/burn testing associated with Solid
Waste Management Unit (SWMU) 65 subunits. Figures 6A-1 and 6A-2 show the general
locations 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 pounds (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 |b (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, Martz 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, depleted uranium
(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
1894b, DOE September 1987). Details on known tests are given below.

A.1.1 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]
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Figure 6A-1
SWMU 65, Lurance Canyon Explosive Test Site, Designated Subunits
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Date [unk]a). However, it was not possible to obtain information or specific records on all of
these tests.

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 Ib of ammonium nitrate slurry to
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).

A.1.4 Propagation Test

One interview record noted that two live weapons were used in a propagation test conducted in
a concrete bunker (SWMU 65A) in the area adjacent to SWMU 13, Oil Surface Impoundment.
The test may have taken place 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, ammonium 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 (Figure 6A-3) will be discussed in SWMU 94 no
further action proposals.
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Photograph of portable pans in the southern portion of
the scrap yard in April 1995. The pans held JP-4 fuel
and water used in small-scale burn tests at SWMU 94.

Figure 6A-3
Photograph of Portable Pan
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Burn pits were excavated and lined with black polyethylene or polyvinyl chloride (PVC) film,
water was placed in the pit, and a layer of jet fuel composition 4 (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 frame) or to suspend the device above the pool (Young et al. February 1994, Littrel
February 1969, 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 melted 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 1972) 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, trinitrotoluene (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, Moore 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 detonating the ammonium
nitrate. The Cloudmaker burn test used 8,100 Ib of slurry (equivalent to 10,500 Ib 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 shrapnel as far as 800 feet in all directions (Littrel February 1969).
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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
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.

A22 Ligquid 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 propellant block, whereas the proximity test had the thermocouple positioned
between two propellant blocks. Approximately 1,400 gallons of JP-4 fuel was used in each
liquid fuel test, and one to two 12- by 12- by 18-inch (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 degrees Fahrenheit (°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. To assess the
integrity of the containers, polyethylene bottles were filled with a Dy-Kem steel-blue layout dye
and alcohol solution, were wrapped in Celotex™ insulation, and were placed inside each
container. The DOT-6M container failed to retain the solution, but all of the others did retain the
solution. 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.

A.2.4 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)
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were attached to the unit and that the unit melted after approximately 4 minutes (min) into
the test (Walkington April 1973).

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. 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 recovered following the test (Hickox and Abitz December 1994).

A.3.2 Liguid Oxygen Torch Tests

Nineteen liquid 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
PII propellant burn rate test was conducted at Location A (Figure 6A-2) on January 12, 1984.
This test measured the uninhibited burn rate of the propellant at 6 in. per min, and the inhibited
burn rate was measured at 3 in. per min. 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
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(Figure 6A-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 6A-2) with the W-88 weapon casing in May and July of 1987. Specific notes on test
results are absent from the test log. One rocket propellant test involving 375 Ib of rocket
propellant used in the SRAM Il missile was conducted at Location C (Figure 6A-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 6A-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 Conical Containment (CON-CON) Unit was constructed between late 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 culvert 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 filters, and camera parts (Palmieri December 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) [General Electric Company 1989]), two misfires, and
twelve involving instrument calibration, facility seal integrity, and firing system effectiveness. In
the tracer tests, a 50- to 150-gram HE charge of C-4 was placed in the cone apex with the
sodium-24 tracer (no more than 10 microcuries) 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 December 1994c¢).
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The CON-CON Unit was dismantied in 1988 (Palmieri and Larsen October 1994) and the
Srnoke Emissions Reduction Facility (SMERF) was built in the same location (Jercinovic et al.
November 1994). The trench that 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 modeling (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). 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. The unsuccessfully tested weapon was
not identified. Materials that were involved in the TABS tests include HE, DU, beryllium, and
aluminum (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 Environmental Restoration 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 6A-2), and one test took place near the
camera bunker (TABS test Location A, SWMU 65B; Figure 6A-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 1994c¢). 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, Sandia National Laboratories/New Mexico health physics
personnel conducted radiation surveys of the site (Larsen August 1994). All uncontaminated
(i.e., nonradioactive) debris was taken to the scrap yard located in the northwestern corner of
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the site, and debris contaminated with radioactivity was transported to the Mixed Waste Landfill
in Technical Area 3.

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.

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 that held 6 to 6.5 Ib
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

per hr, and the test unit was heated for 4 to 5 hr until 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). Undetonated
explosives may have been turned over to Kirtland Air Force Base Explosive Ordnance Disposal
(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 6-B
SWMU 65 Lurance Canyon Explosives Test Site
Site-Specific Background
Soil Sample Results
May-June 1996
June 1998
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Summary of SWMU 65 Background Soil Sampling Metals Analytical Results, May—June 1996

Table 6B-1

(Off-Site Laboratory)
Sample Attributes Metals (EPA 8010/7000)" (mg/kg)

Record ER Sample ID Sample

Number® (Figure 2.4.4-3) Depth (ft) | Arsenic Barium Beryllium Cadmium Chromium l.ead Mercury Selenium Silver
05191 | CY85BK-GR-001-0-SS | 0-0.5 6.0 180 0.62 J (1.0) ND (0.60) 16 14 ND (0.10) 2.4 ND (0.20}
05191 | CY65BK-GR-001-0.5-8 | 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 | CY65BK-GR-002-0-S8 0-0.5 4.8 150 0.64J(0.99) | 0.99J {0.99) 18 16 ND (0.10) 1.9 0.26 J (2.0
05191 | GY65BK-GR-002-0.5-S { 0.5-1.0 4.9 150 0.58J (1.0) 0.61J {1.0) 16 8.5 ND (0.10) 2.6 ND [0.20)
05191 | CY65BK-GR-003-0-SS 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-SS 0-0.5 6.1 220 0.68J(0.97) | 0.63J(0.97) 20 14 ND (0.087) 2.0 ND (0.18
05191 | CY65BK-GR-004-0.5-S | 0.5-1.0 5.6 210 0.61 4 (1.0) ND (0.60) 17 8.1 ND (0.10) 2.3 ND (C.20)
05191 | CY65BK-GR-005-0-SS 0-0.5 6.0 180 0.63 J (0.99) ND (0.60) 18 10 ND (0.10) 1.8 ND (0.20)
05191 | CY65BK-GR-005-0.5-S | 0.5-1.0 4.3 230 0.72 J (0.99) ND (0.60) 20 10 ND (0.095) 1.4 ND (06.20)
Background Soll 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 | CY85BK-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.

hAnalysIs request/chain-of-custody record.

“From Zamorski December 1997; contains data set listed above.

BK = Background.

cY = Canyocn.

EB = Equipment biank.

EPA  =U.8. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

GR = Grab sample.

D = Identification.

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

mg/kg = Milligrams per kilogram.

mg/. = Milligrams per liter.

NA = Not applicable.

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

s = Subsurface soit sample.

sD = Surface sofl sample duplicate.

sS = Surface soil sampla.

SWMU = Sclid waste management unit.
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Table 6B-2
Summary of SWMU 65 Background Soil Sampling
Gamma Spectroscopy Analytical Results, May—June 1996
(On-Site Laboratory)

Sample Attributes Gamma Spectroscopy Activity (pClig)
Record ER Sample ID Sample Uranium-238 Thorium-232 Uranhium-235 Cesium-137
Number" {Figure 2.4.4-3) Depith {f) Result Ermor” Result Enor” Result Emor’ Result Enor”

05192 | CY&5BK-GR-001-0-SS 0-0.5 ND (2.88E+00) - 6.26E-01 3.12E-01 ND (2.03E-01) - 7.09E-01 1.00E-01
05192 | CY65SBK-GR-001-0.5-S 0.5-1.0 ND (3.34E4+00) - 7.21E-01 9.93E-01 ND (1.42E-01) - 3.88E-02 2.52E-02
05192 CY85BK-GR-002-0-5S 0-0.5 ND (2.95E+00) - 5.72E-01 2.92E-01 ND (2.09E-01) - 5.52E-01 7.81E-02
05192 | CYB5BK-GR-002-0.5-51 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+00) - 5.43E-01 2.7TAE-01 ND (2.37E-01) - 6.67E-01 1.05E-01
05192 | CYB5BK-GR-003-0-SD | . 005 ND (2.02E+00) - 5.515E-01 2.80E-01 ND (2.28E-D1) 7.38E-01 1.14E-01
05192 | CY&5BK-GR-003-0.5-5 0.5-1.0 ND {3.14E+00) - 5.59E-01 2.79E-01 ND (2.1BE-01) - ND {1.96E-02) -
05192 | CY65BK-GR-004-0-S8 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 | CY658K-GR-004-058 | 0.51.0 | ND (3.23E+00) - 6.21 3.08E-01 ND (2.29E-01) - 1.40E-02 1.84E-02
05192 CY65BK-GR-005-0-8S 0-0.5 ND (3.49E+00) - 8.22E-01 3.78E-D1 ND (2.44E-01) - 2.15E01 3.86E-01
05192 | CY85BK-GR-005-0.5-8 | 05-1.0 | ND (3.45E+00) - ND (1.33€-01) - ND (2.35E-01) - 2.00E-02 1.48E-02

Backgmuﬂnd Soil Congentrations—LUpper 221 NA 1.03 NA 0.6 NA 0.515 NA

Canyons

Kuality Assurance/Quality Control Sample (in pCi/L)
05191 CY65BK-GR-006-EB NA 0.128B 0.065 ND (0.038) - 0.041 0.042 NT NA

(off-site laboratory)
:Analysis request/chain-of-custody record.
cT\m standard deviations above the mean detected activity.
From Dinwiddie September 1997, does not contain data set listed above.

B = Radionuclide detected in associated blank. ND = Radionuclide not detected above the minimum detectable activity, shown in parenthesis.

BK = Background. NT = Not tested.

cY = Canyon. pCiig = Picocuries per gram.

EB = Equipment blank. pCVL = Picocuries per liter.

ER = Environmaental Restoration. S = Subsurface soil sample.

GR = Grab sample. sD = Surface soil sample duplicate.

ft = Foot (feet). 88 = Surface soil sample.

D = Identification. SWMU = Solid waste management unit.

NA = Not applicable. - = Error not calcutated for nondetectable results.

-
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Table 6B-3
Summary of SWMU 65 Background Soil Sampling

Isotopic Thorium, Uranium, and Strontium Analytical Results, May 1996

(Off-Site Laboratory)
Sample Attributes Activity (pCl/g
Uranium-
Record ERS Sample Thorium-228 Thorium-230 Thorium-232 233/234 Uranium-235 Uranium-238 Strontium-89/90
. ample ID Depth N . N . N N
Number {Figure 2.4.4-3) {ft) Result | Error Resutt | Emor Result | Error Resuft | Emor Result Error Result | Error Result Error
05191 CY65BK-GR-001-0-SS 0-0.5 0.91 0.11 0.9 0.11 0.864 0.10 | 0.7158 | 0.076 0.053B | 0.019 | 0.764 0.079 | ND (0.35)B -
05191 CY65BK-GR-001-0.5-S | 0.5-1.0 | 0.970 0.10 0.912 | 0.085 1.029 0.10 | 06378 § 0.072 0046 | 0.018 | 0.731 0.078 ND {0.16)B -
05191 CY65BK-GR-002-0-5S 0-0.5 0.979 0.10 0879 | 0.095 | 0.881 0.095 | 0.650B | 0.076 0.0358 | 0.016 | 0.752 0.083 ND (0.43)B -
05191 CY65BK-GR-002-0.5-S | 05-1.0 | 0.923 0.10 0.896 | 0.097 | 0922 | 0.099 | 0.6088 | 0.075 0.0378 | 0.017 | 0684 0.080 ND (0.41)8 -
05191 CY85BK-GR-003-0-55 0-0.5 0.824 0.10 0816 | 0097 1 0804 | 0096 | 0.612B | 0.077 | 0.0120B| 0.010 | 0.664 0.081 0.33B 0.26
05191 CY&5BK-GR-003-0-SD 0-0.5 0832 | 0095 | 0.877 | 0.084 | 0881 0.094 | 0.680B | 0.085 0.028B | 0.017 | 0.687 0.084 0.358 0.25
05191 CY65BK-GR-003-0.5-5 0.5-1.0 0.93 0.11 0.907 0.10 0.98 0.11 0.5468 { 0.071 0.041B | 0.018 0.595 0.074 ND (0.44)B -
05191 CY65BK-GR-004-0-8S 0-0.5 0.861 0.096 1.024 0.10 0968 { 0.099 ] 0.709B | 0.088 0.0758 | 0.028 | ©.8&4 0.099 ND (0.41)B -
05191 CYE5BK-GR-004-0.5-S | 0.5-1.0 0.80 0.11 0.95 0.1 0.826 010 | 0.7338 | 0.089 0.0468 | 0.021 0.747 0.090 ND (0.40)B -
05191 CY85BK-GR-005-0-SS 0-0.5 0.99 0.12 1.05 0.12 097 012 | 07788 | 0.10 0.069B | 0.030 | 0.782 0.10 ND (0.52)B -
05191 CYB5BK-GR-005-0.5-S 0.5-1.0 0.98 0.12 1.00 0.12 1.11 0.13 0.7638 | 0.087 0.047B | 0.021 0.742 0.085 ND {0.40)B -
Background Soil Concentrations—Upper NE - NE - 1.03 - 231 - 0.16 - 2.31 - 1.08 -
Canyons®
Quality Assurance/Quality Control Sample (in pCifL}
05191 CY85BK-GR-006-EB NA ND - ND - ND - 0.103 | 0.067 0.041 0.042 | 0.i28 0.065 0.31 0.27
{0.15) (0.055) (0.039)

“Analysis request/chain-of-custody record.

c,

B
BK
cYy
EB
ER
ft
GR
D
NA

= Radionuclide detected in associaied blank.
= Background.

= Canyon.

= Equipment blank.
= Environmental Restoration.
= Foot {feet).

= Grab sample.
= {dentification.
= Not applicable.

'wo standard deviations about the mean detected activity.
From Dinwiddia September 1997, does not contain data set listed above.

NE
ND ()
pCifg
pCi/L
S

Sb

8s
SWMU

= Not astablished.
= Not detected at or above the minimum detectable activity, shown in parenthssis.

= Picocurie{s) per gram.
= Picocurie(s) per liter.

= Subsurface soll sample.

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

= Error not calculated for nondetectable results.




Table 6B-4
Summary of SWMU 65 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 2.4.4-3) Depth (ft) Result Error* Result Emor
CY&sBK-GR-001-0-S8
05192 (on-site laboratory) 0-0.5 ND (4,39E+00) -- ND (1.95E+01) --
CY658K-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-S8
05192 {on-site laboratory) 0-0.5 ND (4.39E+00) -~ ND (1.95E+01) -
CY65BK-GR-002-0.5-S
05192 (on-site laboratory) 0.5-1.0 ND (4.39E+00) - ND (1.95E+01) -
CYB5BK-GR-003-0-S5
05192 {on-site laboratory) 0-0.5 ND (4.33E+00) - ND (1.95E+01) --
CY65BK-GR-003-0-SD
05192 {on-site laboratory) 0-0.5 ND {4.39E4+00) -- ND (1.95E+01) -
CYB5BK-GR-003-0.5-S
05192 {on-site laboratory) 0.5-1.0 ND (4.39E+00) -~ ND (1.95E+01) -
CY65BK-GR-004-0-58
05192 {on-site laboratory) 0-0.5 ND (4.39E+00) - ND (1.95E+01) -
CYB5BK-GR-004-0.5-S
05192 {on-site laboratory} 0.5-1.0 ND (4.39E+00} - ND (1.85E+01 -
CY65BK-GR-005-0-SS
05192 {on-site laboratory) 0-0.5 ND (4.39E+.00) - ND (1.95E+01) -
CYB5BK-GR-005-0.5-S
05192 (on-site laboratory) 0.5-1.0 ND (4.39E4+00) - ND (1.95E+01) -
600318 CYG5BK-GR-006-8S 0 3.85 4.25 13.3 3.28
600318 CYB5BK-GR-007-8S 0 14.2 5.02 30.4 3.74
600318 CYB5BK-GR-008-88 0 11.1 4.81 19.8 3.46
600318 CYG5BK-GR-009-S8 0 9.67 4.71% 25.6 3.62
600318 CY65BK-GR-010-S8 0 13.0 4.94 17.8 3.41
600318 CYB5BK-GR-011-88 o] 11.1 4.81 18.3 3.42
600318 CYG5BK-GR-012-SS 0 13.2 4.95 29.0 3.70
600318 CYE58K-GR-013-85 0 14.4 5.03 17.1 3.39
600318 CY65BK-GR-014-8S [8) 11.8 4.86 28.1 3.68
600318 CYE5BK-GR-015-SS 0 15.9 5.13 45.1 4.09
600318 CY65BK-GR-016-S8 0 17.7 5.24 29.1 3.71
600318 CYE5BK-GR-017-S8 0 16.8 5.19 42.0 4.02
600318 CYE5BK-GR-018-S8 0 5.51 4.40 22.1 3.52
600318 CY65BK-GR-019-88 0 13.2 4.95 24.4 3,59
600318 CY65BK-GR-020-S8 0 10.9 4.80 17.8 3.41
ackground Soil Activity-—Canyons Area’ 18.3 NA 52.7 NA

:Analysis request/chain-of-custody record.
Two standard deviations above the mean datacted aclivity.
From Tharp July 1998, contained data from samplas CYE5BK-GR-006-5S through CY&5BK-GR-020-SS.

BK = Background.

cY = Canyon.

ER = Environmental Restoration,
GR = Grab sample.

ft = Foot (fest).

1D = |dentification.

NA = Not applicable.

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

s = Subsurface soil sampla.

SD = Surface soil sample duplicate.
Ss = Surface soil sampie.

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

AL/B-98/WP/SNL:r4600-6.doc B-4 301462.225.02.000 08/04/99 1:23 PM
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ANNEX 6-C
SWMU 65 Lurance Canyon Explosives Test Site
Site-Specific Background
Arroyo Sediment Sample Results
May-June 1996
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Table 6C-1
Summary of SWMU 65 Background Arroyo Sediment Sampling Metals Analytical Results, May—June 1996

(Off-Site Laboratory)
Sample Atiributes Metals (EPA 6010/7000)" (mg/kg)
Record ER Sample ID Sample
Number (Figure 2.4.4-3) Depth {it) Arsenic Barium Beryllium Cadmium Chromium {.ead Mercury Selenium Sitver
05227 CYB5BKA-GR-001-0-88 0-0.5 3.8 130 0.42 J (0.98) ND {0.59) 14 8.7 ND (0.095) 2.5 ND (0.20)
05227 CY65BKA-GR-001-0.5-5 0.5-1.0 3.5 110 0.33 J (0.98) 0.74 J (0.98) 13 6.6 ND (0.10) 2.2 0.20 J (2.0)
05227 CYB5BKA-GR-002-0-88 0-0.5 6 110 0.31 J (0.99) ND {0.60) 11 7.3 ND {0.095) 24 ND {0.20)
05227 CYB5BKA-GR-002-0-5D 0-0.5 2.3 73 0.20 J {0.98) ND {0.59) 9.0 4.3 ND (0.10) 2.3 ND (0.20)
05227 CY65BKA-GR-002-0.5-5 0.5-1.0 3.7 130 0.31 J (0.96) ND (0.58) 11 8.0 ND (0.10) 2.3 ND (0.19}
05227 CYB5BKA-GR-003-0-8S 0-0.5 9.6 77 0.27 J (0.98) ND (0.59) 10 8.0 ND (0.095) 3.0 ND {0.20)
05227 CYB5BKA-GR-003-0.5-5 0.5-1.0 3.3 73 0.26 J (1.0) ND {0.60) 94 6.1 ND {0.081) 3.0 0.30 J {2.0)
05227 CYB5BKA-GR-004-0-SS 0.5-1.0 3.9 130 0.39 J (D.99) ND {0.60) 12 9.1 ND {0.095) 24 ND (0.20)
05227 CY65BKA-GR-004-0.5-S 0.5-1.0 2.9 400 0.27 J (0.97) ND {0.58) 9.9 58 ND {0.10) 2.6 ND {(0.19)
05227 CYB65BKA-GR-005-0-8S- 0-0.5 4.3 210 0.73 J (0.96} ND (0.58) 17 18 ND {0.10) 19 ND (0.19)
05227 CY65BKA-GR-005-0.5-S 0.5-1.0 3.2 110 0.36 J {0.99) ND (0.60) 11 8.1 ND (0.10) 2.6 ND {0.20)
05227 CYB85BKA-GR-006-0-5S 0-0.5 349 150 0.46J(1.0) ND (0.60) 12 12 ND (0.10} 2.4 ND (0.20)
05227 CYS5BKA-GR-006-0.5-8 0.5-1.0 2.9 73 0.26 J (0.98) 0.64 J (0.98) 10 6.1 ND (0.10) 3.1 ND {0.20)
Background Scil Concentrations— Canyons Areac 8.8 246 0.75 0.64 18.8 18.9 0.055 3.0 <0.5
Quality Assurance/Quality Control Sample (in mg/L)
05227 CY65BKA-GR-007-EB NA ND {0.0030) 0.00124J ND (0.0010) ND (0.0030) ND (0.0040) | ND {0.0020) | ND (0.00020) | ND (0.0040) 0.0023 J
{0.20) {0.010)
*EPA November 1986.

l’.‘\nzﬂysis request/chain-of-custody record.

*From Zamorski December 1997, contains data set listed above.
= Background arrcyo.

BKA
cY
EB
EPA
ER

i

GR
ID
4)
mgkg

mg/L
NA

ND

S

sD

S8
SWwMu

= Canyon.

= Equipment blank.
= U.8. Environmental Protection Agency.

= Environmental Restoration.

= Foot (feet).
= Grab sample,
= |dentification.

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

= Milligrams per
= Milligrams per

kilogram.
liter.

= Nol 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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Summary of SWMU 65 Background Arroyo Sediment Sampling
Gamma Spectroscopy Analytical Results, May--June 1996
(On-Site Laboratory)

Table 6C-2

Sample Attributes Gamma Spectroscopy Activity (pCi/g)
Record : Uranium-238 Thorium-232 Uranium-235 Ceslum-137
a ER Sample iD Sample b o o b

Number (Figure 2.4.4-3) Depth () Result Emor Result Eror Result Error Resuit 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 | CYGE5BKA-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-002-0-58 | 0-0.5 4.34E-1 741E-01 2.47E-01 1.81E-01 ND {1.36E-01) - 5.38E-02 3.05E-02
05228 | CYG5BKA-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 | CY65BKA-GR-003-0-SS | 0-0.5 8.04E-01 8.42E-01 2.33E-01 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-004-0-8S | 0-0.5 |ND (1.03E+00) - 2.80E-01 4.11E-H ND {1.46E-01) - 1.49E-01 5.76E-02
05228 | CY65BKA-GR-004-0.5-5 | 0.5-1.0 4.79E-01 7.29E-01 2.59E-01 2.88E-01 ND (1.35E-01) -- 4.44E-02 2.74E-02
05228 | CY65BKA-GR-005-0-SS | 0-0.5 |ND (1.66E+00) - 8.38E-01 4.43E-01 ND (2.29E-01) == 8.79E-01 1.59E-01
05228 | CYB5BKA-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 7.24E-02
05228 | CY65BKA-GR-006-0-SS [ 0-0.5 IND (1.38E+00) - 3.98E-01 2.50E-01 ND (1.83E-01) -- 6.25E-01 1.06E-01
05228 | CYE5BKA-GR-006-0.5-S | 0.5-1.0 | ND (1.21E400) - 3.37E-01 2.33E-01 ND (1.65E-01) -~ 2.97E-01 6.92E-02

Backgroynd Soil Concentrations—Upper 2.3 NA 1.03 NA 0.16 NA 0.515 NA

Canyons

Quality Assurance/Quality Control Sample (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)
:Anaiysis request/chain-of-custody record.
cTwo standard deviations above the mean detected activity.
From Dinwiddie September 1997, does not contain data set listed above.

BKA = Background arroyo.

(2 4 = Canyon.

EB = Equipment blank.

ER = Environmental Restoration.

# = Feel.

GR = Grab sample.

ID = Identification.

NA = Not applicable.

ND = Radionuclide not detected above the minimum detectable activity. shown in parenthesis.

NT = Not tested.

pCiig = Picocuries per gram.

S . =Subsurface sediment sample.

ss = Surface sediment sample.

SWMU = Solid waste management unit.
- = Emor not calculated for nondetectable results.
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Table 6C-3
Summary of SWMU 65 Background Arroyo Sediment Sampiing
Isotopic Thorium, Uranium, and Strontium Analytical Resuits, May—June 1996

(Off-Site Laboratory)
Sample Attributes Activity (pCilg)
Sample Thorium-228 Thorium-230 Thorium-232 Uranium-233/234 Uranium-235 Uranium-238 Strontium-89/50
Aecord ER Sample ID Depth . . . . " . ;
Number {Figure 2.4.4-3) (it) Result Error Result | Eror Result | Error Result | Emor Result | Emor Result | Eror Rasult Emor

05227 CYB5BKA-GR-001-0-SS 0-0.5 0.927B 0.096 0.975 0.095 | 0880 | 0.089 0.598 | 0.099 0.033 | 0.024 0.81 0.12 ND (1.4} -

05227 CY65BKA-GR-001-0.5-S 0.5-1.0 0.880 B 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 CYB5BKA-GR-002-0-S8 0-0.5 gez18 0.083 0.878 | 0083 § 0715 | 0.073 0.76 0.11 0.057 | 0.028 0.73 0.1 ND {1.1) -

05227 CYE5BKA-GR-002-0-SD 0-0.5 0.693B 0.083 0.887 0093 | 0773 | 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 9.30 B 0.52 1.031 0.081 0.739 0.073 0.93 0.13 0.123 | 0.045 0.79 0.12 ND (1.0) -

05227 CYE5BKA-GR-003-0-S8 0-0.5 0.606B 0.068 0.785 0.075 ) 0.553 | 0.06% 0.81 G.12 0.038 | 0.025 0.81 0.12 ND {1.2) -

05227 CY6SBKA-GR-003-0.5-5 0.5-1.0 0494 B 0.059 0.805 0.075 | 0.494 | 0.055 0.83 0.12 0.060 | 0.031 0.89 0.12 ND {1.3) -

05227 CYE5BKA-GR-004-0-8S 0-0.5 1.2718B 0.10 0.873 0.080 0.703 0.069 1.17 0.15 0.135 | 0.049 0.91 0.13 ND {1.1) -

05227 CYB5BKA-GR-004-0.5-S 0.5-1.0 07288 0.076 0.835 0.080 0.67¢ 0.070 0.75 0.12 0.127 | 0.046 0.75 0.12 ND {1.2) -

05227 CY6&5BKA-GR-005-0-SS 0-0.5 0876 B 0.091 1.042 0.092 0.945 | 0.086 0.76 0.11 0.054 ; 0028 0.74 0.1 ND (0.70) -

05227 CY6E5BKA-GR-005-0.5-S 0.5-1.0 0788 B 0.084 0.804 0088 | 0.883 | 0.087 0534 | 0.00 0.034 | 0024 | 0634 | 0.099 ND (0.54) -

05227 CY65BKA-GR-006-0-SS 0-0.5 0.906 B 0.089 0.984 0.001 0.850 | 0.083 0.614 0.10 0.068 | 0.036 0.76 0.12 ND {1.2) -

05227 CY65BKA-GR-006-0.5-S 0.5-1.0 0.802B 0.089 0.809 § 0086 | 0707 | 0079 | 0.605 0.10 0.052 | 0.031 0.63 0.11 ND {1.2) ~

Background Soil Concentrations—Upper Canyons® NE - NE - 1.03 -- 2.1 - 0.16 - 2.31 - 1.08 -
Quality Assutance/Quality Control Sample (in pCi/L)
05227 CY65BKA-GR-007-EB NA ND - ND - ND - 0.080B{ 0.055 0.036 0032 |0.080B}§ 0.049 ND (0.62) -
{0.18) (0.094) (0.070)

a'AnaJysis request/chain-of-custody record.
. Two standard deviations about the mean detected activity.
From Dinwiddie September 1997, does not contain data set listed above.

B = Radionuclide detected in assocliated blank. ND{) = Notdetected at or abova the minimum detectable activity, shown in parenthesis.
BKA = Background arroyo. pGifg = Picocurie(s) per gram.

CY =Canyon. pCilL = Picocurie{s) per liter.

EB = Equipment blank. 5 = Subsurface sediment sample.

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

ft = Foot (feet). SNL/NM = Sandia Nationai Laboratoties, New Mexico.

GR = Grab sample. 8S = Surface sediment sample. i

ID = (gentification. SWMU = Solid waste management unit.

NA = Not applicabie. - = Error not calculated for nondetectable results.

NE = Not established.



Table 6C-4

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

(On-8Site Laboratory)

Sample Attributes Gamma Spectroscopy Activity (pCi/g)

Record ER Sample ID Sample

Number" {Figure 2.4.4-3) Depth (ft) | Gross Alpha Error’ Gross Beta Error
05228 CY6B5BKA-GR-001-0-8S8 0-0.5 [ND (4.40E+00) - ND (1.92E+01) --
05228 CY65BKA-GR-001-0.5-S | 0.5-1.0 |ND (4,40E+00) - ND (1.92E+01) -
05228 | CYB65BKA-GR-002-0-SS | 0-0.5 |ND (4.40E+00) -- ND (1.92E+01) --
05228 | CYE5BKA-GR-002-0.5-S | 0.5-1.0 |ND (4.40E+00) -- ND (1.92E+01) --
p5228 | CYB5BKA-GR-003-0-S§ | 0-0.5 {ND (4.40E+00) e ND (1.92E+01) --
05228 CY65BKA-GR-003-0.5-S | 0.5-1.0 |ND (4.40E+00) - ND (1.92E+.01) -
05228 | CYB5BKA-GR-004-0-SS | 0-0.5 | ND (4.40E+00) -- ND (1.92E+01) --
052268 | CY65BKA-GR-004-0.5-S | 0.5-1.0 {ND (4.40E+0C0) - ND (1.92E+01)° -
05228 CYB65BKA-GR-005-0-S8 0-0.5 | ND (4.40E4-00) - ND (1.92E+01) --
05228 CY65BKA-GR-005-0.5-8 | 0.5-1.0 |ND (4.40E+00) - ND (1.92E+01) --
05228 | CYE5BKA-GR-006-0-SS | 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 Concentrations—Canyons Area® 18.3 NA 52.7 NA

;Ana|ysis request/chain-of-custody record.
. Two standard deviations above the mean detected activity.
ﬁesuli exceeds 2-sigma eror.

From Tham July 1998, does not contain data set listed above.

BKA = Background arroyo.

cY = Canyon.

ER = Environmenial Restoration.
ft = Feet.

GR  =Grabsample.

1D = ldentification.

NA = Not applicable.

ND = Radionuclide not detected above the minimum detectable activity, shown in parenthesis.

pCilg = Picocuries per gram.

S = Subsurface sediment sample.

$8 = Surface sediment sample.

SWMU = Solid waste management unit.

- = Error not calculated for nondstectable results.
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ANNEX 6-D
Gamma Spectroscopy Results
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Laboratory Copy (White)

Retum to SMO (Blue)

(Yellow)

sraorcocqioan ANALYSIS REQUEST AND CHAIN OF CUSTODY —
e o Batch No. X‘OO é B’ ‘S) SARMWR No. Press F1 for instructions for each field. ARI/COC- 600217
"5 | Dept. No./Mail Stop: 1148 ot S B Contract No.: AJ-2480C
j Project/Task Manager. Grace Haggerty SN SRR SRS Case No.:7214.22 /4/
=7 | Project Name: ER Site 65C Lab Contact: FemandoDnm ngu g';’l'? A;“'ZWW‘ 294
Q | Record Center Code: ERI1333/65D/DAT | Lab Destination: RPSD Building 881 Sipnbar S, Dot Lggrerionien
Logbook Ref. No.: ER-0153 SMO Contact/Phone: Doug Salmi/848-0963 P.O. Baox 5800 MS 0154
Service Order No.: CF0507 Send Report to SMO: Grace Haggerty
3 r NA = THE I B
Location Tech Area e | =2 Reference LOV (available SM 0}
Building NA Room NA 8 | & Eé Container 2% E § La8 use
Sample No. - ER Sample ID or 48 | & Dale/Time | 8= ! Preser- 5-5 2 Lab
. Fractlon Sample Location Detail Collected Type | Volume vative < Parameter & Method Requested s'ft',""
~ | 040240-§04 | CYB5C-GR-1075,300-0-0.5-SS 005 | 8¢ | 041498/1345 [S | M 500ml [None |G |[SA Gamma Spectroscopy
N[ 020241-904 | CYS5CGR-1076,300465 a5 §5C | 041498/1400 |5 | M ml [ None |G |SA Gamma Speciroscopy
\ 020243 - 004 CY65C-GR-01-EB NA 65C | 041498/1630 | DIW | M 500 ml | None G |(sA Gamma Spectroscopy
| 040247 -004 CY65C-GR-975,350-1-2.5-S 125 65C | 041498/1445 | S M 500ml | None G SA Gamma Spectroscopy
\| 040244 -004 CY65C-GR-975,350-0-0.5-SS 005 | 65C | 041498/1430 | S M 500 ml | None G SA Gamma Spectroscopy
| 040245-004 | CY65C-GR-975,350-5.7-S 57 e5C | 041498/1510 | S M |500ml |[None |G |SA Gamma Spectroscopy
\| 040246 - 004 CY65C-GR-975,350-8-13-8 8-13 65C | 041498/1530 | S ] 500 ml | None G SA Gamma Spectroscopy
RMMA [Yes [JNo Ref. No. Special Instructions/QC Requirements
Sample Disposal [KReturn to Client [(Disposal by lab EDD [JYes RNo
e Raw data package [JYes [®No
Turnaround Time [JNormal [QRush Required Report Date *Please send copy of report to
Name Signature e Init | Company/Organizgtion/Phone | Grace Haggerty/284-2545
Sample IB. Vega ,) | MDM/6131/844-9081 *COC#800217 releases COCH#'S $002/(y,
Team Christopher Catechis ' C.C. | MDM/6131/281-3196 COPY. 000213, 0002/ 500205
Members Please H as separate report.
1. Relinquished by wm m 0. (u\3 | Date ¢ 7{,‘.; oz, Tme |4 4. Relinquished by Oryg. Dals
1. Received by 0rg. 2593 Date 4&5’/55, Time J%ZO 4. Received by . Org. Date
2. Relinquished o~ 0:975-7 6‘, Date 4’[ // 3/;')- Time /5' 5‘ g 5. Relinquished by —_ Org. Datls
2. Received by Org. SAJ Las2f Date L/éf[g; Time poyy | 5 Received by Ong. Dale
3. Relinquished o Org. =23, Date ‘if]yikm Time "¢f {72~ | 6. Relinquished by Org. Dale
3. Received by Org. 757 % Date ¢f , ,b'/% Time jé = 6. Received by Ong. Dale
Original  To Accompany Samples, 1stCopy To Accompany Samples, 2nd Copy SMO Suspense Copy ard Copy Field Copy (Pink)
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Sandia National Laboratories
Radiation Protection Sample Diagnostics

Sample Analysis Request Form

Page _/ of Z

RPSD use on.’. :

To be completed by Customer Shaded areas are for
Customer : 2 Hazards/Special Instructions: ateh Ldg Numiber: |- 30 O:
_ Organization: Wikdd CAY S0 ol Ccﬂdf M .
Project Location: _e# S, 1€ &5C
Phone: 28 {2545
Date Results Needed: _4-/7—2 4 s
Suspect Isotopes. 17‘4/‘-" i CE A C__‘} {‘—(
Case Number: 722/‘:/.210 500 Coc 00217

Customer Sample | Date/Time | Sample Requested Analysis

Sample ID Type | Collected | Quantity
odortp-ood | Sl nts| soo | ¥ e
pdoadl- oot | Sk oo |
04oad3- ooy )@:.Su;& (&35
DYoadood |$olilsd ({e3]
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Relinguished b: u{ ) Date —5 Received by Date
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WED 10:23 FAX 8443589

e 04715798

Survey Number: 504511
RADIOLOGICAL SURVEY FORM
Page 1 of 2
Locatioa Requester/Dept Dale Time Duzatios
ER 65 W FOUTZ/6133 04143!!_ 0900 NA
Farpuse Request # RWP # RPIR #
SAMPLE RELEASE TO SMO NA RWPO111 NA
lastrument and Probe Type and Serisl Nernber Swveyor(s) Prinicd Namc Surveyor(n) Sigsature
ASP1-HP260-2355 KM BABILON
BETA-GAMMA CONTAMINATION ALPHA CONTAMINATION RADIATION SURVEY
Coumting Datz Attoched [ Yes [} No Counting Data Attached ] Yes [ No
SLFT 20 Radionuclide DU RELY NA Radiosuclide  NA Bkg NA
# Itemn Description/Location Bkg _dpm @ kg dpm )
cpm opm 100 an’ (1) TR cpm cpm 100 cm? (1) TRF ewem/tr (3) Ihstance
1,2 | Suvple a2, 40423 80 8 | ND T
3,4 | SemplelD 40424, 40435 80 80 ND T
5,6 | SnmpicID40als, 40427 80 80 ND T
7,8 | Sample (D 404T3, 40429 80 | 80 ND T
9,10 | Semple D640, 00031 80 30 ND T ]
11 Sampis ) 40432 80 80 ND T
12 3""‘":‘“‘3‘ 80 80 ND T
13 | Semplemeoi3s 80 80 ND T B
14 Basmple 1D 48136 80 80 ND T
15 Sample ID 40567 80 80 ND T
16 Sewple 1D 40598 80 80 ND T
17 | SemplceD 4509 80 80 ND T
18 Samplc I 40318 80 80 ND T
19 Sakighe IR 6311 80 80 ND T -
20 | SampleID403)2 80 80 ND T
Notz {1): If area othes than 100 oy, record as dpra/probe, or dpm/LAW. Node (2): TowlRemovabic/Fixed. Note (3): Indicale type, of olher than gamma (ic., n ot B).
Romar® — Thig survey is done to release the samples from the ER site to SMO for off-site analysis. The containers held soil, and the outsides of
the containers were smeared and frisked. There was no detectable contamination found on the sample containers.
[ Reviewed®y: Date:
Rro4o1-04c
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Survey No.
Radiation Protection Sample Dingnostics (7678) TA-Ill 6921 Alpha efficiency log flo; pu23teh
Smear Analysis Alpha Efficlency: 43.14%
" Date: 4858 Alpha actily action level (DPM): 20.00 Alpha 1o Beta Crosstalic 10.16%
Counting Unit Id: t (SNLY SE74584) Bata activily sction level (DPM): 1000.00  [Alphs Backgraund (CPM): 0.4
Deta file namo: C:\LBXLWINIT1\83510202 X10 Cartainty level for MDA sad fiags: 95.00% | Alpha Camection Facior; 1.000
Batch Ended: 48/308 1722 High Voltage Setting: 1360 Bets efficlancy by #is: ci3sh
Crosstalic Carrection: Applied Beta Efficlency: 5406%
ANALYZED BY RT PRESTON Appication Revision: 3 Beta bvin Alpha Crosstalic 1.36%
REVIEWED BY: ’7‘/ 0‘8’4_‘2,, Applicstion Version: Standant | Beta Background (CPM): 29
Bstch ID: aumsnewm«.m.{ BABILON Bata Correciinn Facior: 1.000
Alpha Activity Beln Activity count Apha Bela Thme
) oPM a fogs MDA DPM s flage MDA [Tme CPM CPM Compl
1 097 263 <MDA 1170 Y 1068 <MDA 1545 J100 040 -180 17:13
2 097 28 <UDA 17O 243 188 <MDA 1545 100 040 -180 1714
3 1.58 264 <MDA 1184 179 271 <MDA 1565 100 060 090 17:15
4 -1.00 264 <MDA 1108 -158 271 <MDA 1545 [300 04 080 176
5 -1.00 284 <MDA 1188 -1.58 271  <MDA 1545 | 100 040 090 1797
6 158 264 <MDA  11.84 179 271  <MDA 1565 [100 080 090 T8
7 -1.07 267 <MDA 1216 2.11 376 <MDA 1548 100 040 130 1720
8 151 267 <aDA, 1215 191 376 <MDA 1564 §100 060 110 1721
o 007 263 <MDA 1470 340 108 DA 1545 [ 100 040 -190 1722
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7827 RAD PRO

04/15/D8 WED 10:25 FAX 8443689

Survey Number: S04534
RADIOLOGICAL SURVEY FORM o :
Page | of (9
Location Requesies/Dept. Daic Time Duration
ER 65 W FOUTZ/6133 041498 1600 NA
Purposc Request # KWF #® RPIR #
SAMPLE RELEASE TO SMO NA RWPO111 NA
fnstrument and Probe Type aad Scrial Number Surveyor(s) Printed Name P Surveypy(s) Signature
ASP1-HP26{-2355 KV BABILON A ,—ﬂ[ﬂ,‘
BEVA-GAMMA CONTAMINATION ONTAMINATION RADIATION SURVEY
Couttting Dats Attached [X] Yo [J No Counting Nats Auached B Yes [] No
e 20 /Radionuclide DU SCELT NA ‘Radioauchidc NA Bkg. HA
L Izm Nescriplion/] ocation Bkg dpm {2 Bkg dpm {2)
cpm cpm 100 o {2) TIRF cpm cpim 100 em? (1) TRTF mremvbr (3) Distance

1 Sample ID 40236 80 80 ND T
2 Sample ID 48236 30 80 ND T

3 Sample 1D 40237 80 80 ND T -
4 Sample ID 40237 B0 30 ND T
5 Sample ID 46238 80 80 ND T
6 Sample ID) 49239 80 80 ND T
i Sample ID 40240 80 80 ND T
8 Sample ID 40241 80 80 ND T
9 | SampleiD 40244 80 80 ND T
10 Sample [D 40245 80 80 ND T
11 | Samplc ID 40246 80 80 ND T
12 | Sample 1D 40247 80 80 ND T
13 | SampiciD 40398 80 80 ND T
14 | Sumplc ID 40399 80 80 ND x
15 | Sample k) 40400 80 80 ND T

Notz (1) H arca otker thas 100 cun’, recerd 83 dpaviprobe, or dpnVLAW, Note (2); TotalRemovable/Fixed. Noto (3): Indicats type, of other than gamma (i.c.. 1 ot B).

Remarls  This survey is done to release the samples from the ER site to SMO for of f-site analysis. The containers held soil, and the outsides of

the containers were smeared and frisked. There was no detectable contamination found on the sample containers.

I “Reviewed by
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RADIOLOGICAL SURVEY FORM Survey # S$04532
Page 2 of %
BETA-GAMMA ACIIVITY ALPHA ACTIVITY RADIATION SURVEY
# liem Description/Locativa
e TE cpm E;‘n T IR Y FP—

16 Sample 1D 40401 80 80 ND T

17 Sample ID 40402 80 80 ND T

18 Sample ID 40403 80 80 ND T

19 Sample ID 46404 80 80 ND T

20 Sample ID 40405 80 80 ND T

21 Sample ID 40406 80 80 ND T

22 Sample ID 40407 80 80 ND T

23 Sample ID 40408 80 80 T

24 Sample ID 40409 80 80 ND T

25 Sample ID 40410 80 80 T

26 Sample ID 40411 80 80 ND T

27 Sample ID 48412 80 | 80 ND T | | |

28 Sample 1D $0413 80 80 ND T

29 Sample ID 40414 80 80 ND T

30 Samplc ID 40415 80 80 ND T

31 Sample ID 40416 80 80 ND T
32 Sample 1D 40417 80 80 ND 3
33 Sample ID 40418 80 | 80 | ND [T -
34 Sample 1D 46419 80 30 ND T

13 1f gyes other tan 100 ca¥, record as dpviprobe:, of dpm/LAW. @ Totl/RemovablcFixed @ lodicals type, if othar than gonma (ic., 1, a, B
ver 960325
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7627 RAD PRO

WED 10:27 FAX 3443589

04/16/98

RADIOLOGICAL SURVEY FORM Survey # S04534
_ Page 3 of C
UETA-GAMMA ACTIVITY ALTHA ACTIVITY RADIATION SURVEY
# em Deseriptien/] acstion

cpra 2:;; e - E:; i&;"E?r?i'i TR0E | rcoih®  Disiance
35 Sample 1D 40420 80 80 ND T
36 Sampie ID 48421 80 80 ND T
37 Sample LD 48448 80 80 ND T
38 Sample JD 40449 80 80 ND T
39 Sempic ID 48450 80 80 ND T
40 Sample ID 48451 80 80 ND T
41 Sample ID 48452 80 80 ND T
42 Sample ID 48453 80 80 ND T
43 Sample ID 48454 80 80 ND T
44 Sample ID 48538 80 80 ND T
45 Sample ID 48539 80 80 ND T
46 Sample ID 40540 80 80 ND T
47 Sample ID 40541 80 80 ND T

48 Sample ID 48526 80 80 ND T )
49 Sample ID 40527 80 80 ND T
50 Sample ID 40528 80 80 ND T
51 Sample ID 40529 80 80 ND T
52,53 Sample D 48530, 40531 80 80 ND T
54,55 Sample ID 48532, 40533 80 80 ND T

@ I ayex other than 100 cw’, record as dpmyprobe, or dpm/LAW. @ Toul/Removable/Fixed ® [ndscate type, if other than ganna (ic., i, @, §

ver 960325
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Radistion Protection Sampie Diagnostics (7578) TA-HI 6921

Smear Analysis
Dete: 4/15/98 Alphs activity action level (DPM): 2000
Couning Unitid: 1 (SNLS S674584) Beta activly action level (DPM); 1000.00
Data fle name: CNEXLWNITI\B3510402)UD  Gartainty lovel for MDA and flegs: 95.00%
Baich Ended: 4/15/08 8:41 High Volage Setting: 1380
Crosstal Correction: Applied
ANALYZED BY RT PRESTON Application Revislon: 3

REVIEWED BY- _A’_M/L?‘? 1 Appieation Versior: Shndsd

Baich |D: ER 65 SAMPLES, 41400, K. BABILON

Alpha efficiency log file” pu238sh
: Alpha Efficlency: 43.14%
Alpha to Beta Crosstalic 10.16%
{Alpha Bacikgreund (CPM): 0.4
Alpha Corraction Faclor: $.000
Beln eficiency fog a: ctSab
Beta Efficiency; 54.98%
Bata infe Alpha Crosstalic 1.36%

Bats Backgraund (CPM): 2.9
L Bets Comeotion Fachr: 1.000

Alpha Activity Bictn ficlivity count Apha Bels Time
0 DPM o fegs MDA DPM o flags. MDA fTime CPM CPM Complt
1 410 an <AL 1213 1.0 378 <MDA 1583 J100 160 130 738
2 12 2n MDA 1274 9.50 528 <AL 1540 [1.00 040 510 740
3 406 an <AL 1228 354 419  <MDA 1583 J100 160 210  7:4%
4 -1.07 267 MDA 1218 211 376 <MDA 1544 100 -040 130 742
5 097 263 MDA 1170 20 186 <MOA 1545 100 0@ -180 743
] 104 265 <MDA 1209 oz 328 <MDA 154 100 040 010 T4
7 4.10 an <AL 1213 ko] 376 MDA 1583 100 160 110 745
8 104 265 <MDA 1204 oz 328 <MDA 1545 [100 040 Q10 747
2 083 263 <MDA 1M1 | Sz 1.98 <MOA 1546 .00 -0.40 280 748
10 -1.04 265 <MDA 1201 027 328 <MDA 1545 100 040 010 T4
1 1.4 280 <MDA 1244 $5.60 458 <AL 1553 | 100 0©60 a0 750
12 083 283 <MDA 1153 S 1.98 <MOA 1545 100 -040 -280 751
13 1.51 267  <MDA 1215 1.0 376 <MDA 1584 100 060 150 752
14 107 287 <MDA 1216 211 A6 <MDA 1544 J100 040 110 7S4
15 107 267 MDA 1216 21 376 <MDA 1544 {100 040 110 755
18 1.58 264 MDA 1184 4.79 271 <MDA 1585 100 060 090 758
17 RR1] 268 <MDA 1231 308 419 MDA 1544 J100 040 210 757
18 - 268 <MDA 1231 39 419 MDA 1544 §100 040 210 758
19 097 263 <MDA  11.70 30 198 MDA 1545 100 V40 -190 75D
20 -1.00 264 <MDA 1186 -1.58 271  <MDA 1545 100 040 000 801
21 007 263 <MDA 1170 343 108 <MDA 1545 100 040 100 602
2 1.04 203 <MDA 3201 0.27 328 MDA 1545 100 -040 010 803
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7627 RAD FRU

04/16/88 WED 10:20 FAX 8443580
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Radsation Protection Sample Disgnostics (7578) TA-# 6921
Smear Analysis

Oste: 4/15/08 Alpha activity action level (DPM): 20.00
Couning Unit id: 1 (SNLE SE74564) Beta nctivity action level (DPM): 1000.00
Datn fie name: CALIXLWNITIMISI0402XLD  Cartainty lovel for MDA and flegs: §3.00%
Batch Ended: 4/15/96 8:41 High Voltage Saiting: 1350
Crosstal Correction: Applied
ANALYZED BY RT PRESTON Application Revision: 3

reviewen 8y: 2P hacton A5/ E Application Version:

Batch ID: ER 05 SAMPLES, 41488, K. BABILON

Standard

e 20 45 M

Alpha efficiency log fls: pu238sh
Alpha Efficiency: 43.14%
Ajphe 1o Beta Crosstalic 10.16%

Baokground (CPM): 0.4
Alpha Conrection Facler: 1.000

Beta efficlency log fia: cGab
Bets Efficency. 54.96%
Beta inio Alpha Crosstaic 1.36%

Bala Background (CPM): 20
Bots Corveclion factor: 1.000

Aipha Activity Beta Activity cound Aipha Bets Time
o | oem o fags MDA oPM s fiags MDA fTme CPM_ CPM_ Comgt
z | a0 267  <MDA 1216 2.1 378 <MDA 1544 100 040 110 604
24 140 271 <MDA 1258 145 499 <AL 1563 §100 060 410 805
2% F 288 <MDA 1231 398 419 <MOA 1544 [100 04 210 808
2§ -104 265  <MDA 1200 0z 328 <MDA 1545 [100 040 010 809
zZr § 104 265 MDA 1201 0z7 328 <MDA 1545 100 040 @10 B0
2 158 264 MDA 1184 | A7 271  <MDA 1565 §100 060 080 &10
2| 1% 264 <MDA 1184 | am 27 MDA 1565 100 060 090 &1
% 148 268  <MDA 1220 37 419 <MOA 1564 f100 Q60 210 812
3l an 268 MDA 123 3.0 418  <«M0A 1544 100 040 210 813
2§ 07 267  <MDA 1216 2.1 376 <MOA 1544 | 100 D40 110 615
< BT 267  <MDA 1216 21 378 MDA 1544 100 D40 110 616
4| 100 264  <MDA 1186 | -158 271 MDA 1545 100 040 000 €7
s { -to0 264  <MOA 1188 | 158 271 M0A 1545 | 100 040 000 818
6 | 16 268 <MDA 1S 5.48 198 MDA 1565 100 060 200 819
a7 | -os 263 <MDA 1153 | 527 198 MDA 1545 100 040 280 820
1| 0% 263  <MDA 1153 s77 198 - <upA 1545 [100 040 290 B2
30 | -o97 283 <MDA 1170 343 198 <MDA 1545 [ 100 040 -150 823
w0 f -100 264  <MDA 1186 | 158 271 <M0A 1545 | 100 040 090 824
41 | -104 265  <MDA 1201 oz 328 <MDA 1545 | 100 040 010 825
2| -os7 263 <MOA 1P | a3« 198 <MDA 154 | 100 040 -190 826
4af 100 24 <MOA 1186 | 158 271 MDA 1545 | 100 040 090 827
44 | <00 264 <MOA 1186 | -1.58 271 MDA 1545 {100 040 080 828
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WED 10:30 FAX 8443089

U4/16/08

Radiatfon Protection Sample Diagnostics (7578) TA-lI 8921

Smear Amafysis
Dsis; 41508 Atpha sctivly action level (DPM): 20.00
Counling Unl i 1 (SNL SET4554) Beta sctivity action level (DPM): 1000 00
Deota fie name: C:WBXLWNIT1B3510402XLD  Certalnly lavel for MOA and flaga: 95.00%
Baich Ended: 4/15/86 8:41 High Voitage Seting: 1360
Crosstaic Comection: Appled
ANALYZED BY RT PRESTON Appiication Revision: 3

REVIEWED BY: mﬂﬁdﬁ £ Application Version: Standard

Baich ID: ER 06 SAMPLES, 41488, K. BABILON

Alphe efficiancy log fie: puZ38sb
Alphn Efficiency: 43.14%
Apha o Beta Crosstalic 10.16%
Beclground (CPM): 0.4
Alphas Conection Factor: 1.000

Beta efficiancy log Nia: ct3teb
Bala Efficlency: 54.98%
Betn into Alpha Croselsic 1.36%

Beia Baciground (CPM): 20
Beta Cormection Facior: 1.000

Alpha Activity Bt Aty cout Apha Beta  Tims
) DPM o flogs MDA DPM o fogs MDA |Twme CPM_ CPM __ Complt
45 104 265 <MDA 1201 oz 328 DA 1545 100 040 030 630
% -097 263 MDA 1170 343 188 MDA 1545 | 100 040 -150 &3
q7 007 283 MDA 11.70 2343 1.08 MDA 1545 1.00 -0.40 -1.90 e
- 097 263 <MDA 1170 34 198 <MDA 1545 100 D4 -1%0 &3
© 093 263 MDA 1153 sz 198 <MDA 1545 100 D& 250 &M
50 1.62 263 <MDA 1168 363 188 MDA 1565 100 060 .190 835
st 083 263 MDA 1153 527 198 <MDA 1545 [ 100 04 250 837
=2 100 264 DA 1188 -1.58 271 <MDA 1545 | 100 D4 090 &30
5 097 263 <MDA 1170 Aa 198 <MDA 1545 [ 100 D40 -150 &9
54 097 263 <MDA  11.70 an 198 <MDA 1545 | 100 040 -180 G40
5 148 268 <MDA 1230 ars 419 DA 1564 | 100 060 210 &4
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*******************t*************************************i***************h
* Sandia National Laboratories B B
* Radiatlon Protection Sample Diagnostics Program [881 Laboratory] *
* 4-15-98 6:01:14 PM *

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

*
st . e sevienss 2r: YLl l08 v
*************** * % khkdkkkrrhhkhkhkhdrhhkdbhdhrirkd vk * % % Wk J@ Fhkkkbkhkidk

Customer G.HAGGERTY/D.BISWELL (6134 /8MO)
Customer Sample ID 040240-004

Lab Sample ID 80068801

Sample Description ¢+ MARINELLI SOLID SAMPLE

Sample Quantity 724.000 gram

Sample Date/Time : 4-14-98  1:45:00 PM-

Acquire Start Date/Time : 4-15-98 4:18:14 PM

Detector Name : LABO2

Elapsed Live/Real Time : °6000 / 6003 seconds

Comments:

kdekdkhdhd kbbbt hkbdhrh bbbt dbddbrdhkdhhkiwdrdddobddbhbddbddhbhkdddt ot hbdkrthdbkdw
Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected W =-«------- 3.51E+00
TH-234 1.25E+00 4.34E-01 6.01E-01
RA-226 1.82E+00 5.84E-01 5.10E-01
PB-214 7.21E-01 1.31E-01 5.04E-02
BI-214 7.04E-01 1.42E-01 6.61E-02
PB-210 Not Detected @ ----=-=---- 3.62E+01
TH-232 8.40E-01 4.49E-01 1.58E-01
RA-228 9.01E-Q01 2.58E-01 1.40E-01
AC-228 9.09E-01 1.66E+00 §.17E-02
IH-228 7.69E-01 2.74E-01 4.62E-01
RA-224 8.29E-01 3.00E-01 6.48E-02
PB-212 8.92E-01 1.70E-01 1.44E-01
BI-212 9.79E-01 3.52E-01 3.08E-01
TL-208 7.40E-01 7.02E-01 7.19E-02
U-235 Not Detected @ --------- 2.46E-01
TH-231 Not Detected @ --------- 2.39E+00
PA-231 Not Detected @ --------- 4 .04E+00
TH-227 Not Detected W --------- 3.71E-01
RA-223 Not Detected @ --------- 2.23E-01
RN-219 Not Detected @ --------- 3.94E-01
PB-211 Not Detected @ --------- 8.64E-01
TL-207 Not Detected @ --------- 1.38E+01
AM-241 Not Detected @ --------- 5.04E-01
PU-239 Not Detected  --------- 4.56E+02
NP-237 Not Detected @ --------- 3.00E-01
PA-233 Not Detected — ---5----- 6.06E-02
TE-229 Not Detected @ --------- 2.64E~01



Ub/2Z/98

[Summary Report]

Nuclide
Name
AG-108m
AG-110m
AM-243
BA-133
BE-7
CD-108%
CD-1158
CE-138%
CE-141
CE-144
CO-56
c0-57
CO-58
CO-60
CR-51
CS-134
CcS-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-152
K-40
KR-85
MN-52
MN-54
MO-89
NA-22
NA-24
NB-25
ND-147
NI-57
NP-239
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
TA-182
TA-183
TC-939m
TL-201
XE-133
Y-88
ZN-65
ZR-95

UY:5Y DolodqasLLl DNL SHU
- Sample ID: 80068801
Activity 2-gigma MDA
(pCi/gram ) Error (pCci/gram )

Not Detected @ --------- 4.22E-02
Not Detected @ --------- 3.97E-02
Not Detected -----w--- 9.3BE-02
Not Detected @ --v-ve--- 6.92E-02

2.04E-01 2.37E-01 1.892E-01

. AL

Not Detected  ----v---- 9.84E-02
Not Detected @ ------=--- 3.04E-02
Not Detected @ --------- 5:52E-02
Not Detected @ --------- 2.49E-01
Not Detected @ -----w--- 3.55E-02
Not Detected @ -----w--- 3.15E-02
Not Detected  --------- 3.47E-02
Not Detected  ----c----- 3.26E-02
Not Detected @ -----=---- 2.37E-01
Not Detected @ --------- 5.08E-02

7.01E-02 3.45E-02 2.17E-02
Not Detected @ -w«---n--- 9.48E-02
Not Detected @ --------- 1.94E-01
Not Detected @ --------- 1.55E-01
Not Detec¢ted @ --------- 7.05E-02
Not Detected  --«------ 1.12E-01
Not Detected @ --------- 3.24E-02
Not Detected @ --------- 3.36E-02
Not Detected @ ------=--- 2.79E-02

1.56E+01 2.33E+00 2.70E-01
Not Detected @ --------- 8.72E+00
Not Detected @ ------m-- 3.43E-02
Not Detected W --------- 3.50E-02
Not Detected - +-------- 3.06E-01
Not Detected @ --------- 4.09E-02
Not Detected @ --------- 1.18B-01
Not Detected @ --------. 2.12E-01
Not Detected @ --------. 2.14E-01
Not Detected  -------c-- 4,.03E-02
Not Detected @ --------- 1.39E-01
Not Detected @ --------- 2.97E-02
Not Detected @ --------- 3.05E-01
Not Detected @ --------- 5.45E-02
Not Detected @ --------- 3.11E-02
Not Detected @ --------- 8.56E-02
Not Detected @ --------- 3.83E-02
Not Detected @ --c------ 1.50E-01
Not Detected @ --------- 4,.97E-01
Not Detected W -------a-- 6.94E-01
Not Detected @ --------- 2.45E-01
Not Detected @ --------. 2.12E-01
Not Detected @ --------- 2.79E-02
Not Detected @ ---c--a-. 1.04E-01
Not Detected @ --------. 6.18E-02

T2 Ew06- Nﬂ-pm
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W Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 4-16-98 8:13:47 AM *

R E T T X LR DR R T T R R R R R R B T R T B R R R R R L R R O R R R R R R S R

*
Analyzed by: b Reviewed by: [ ' *
******¥*****¥**%‘l‘1 QL@***********************)‘: ***li 4@1?‘3’**********

Customer G.HAGGERTY/D.BISWELL (6134/SMO)
Customer Sample ID : 040241-004

CORVIVE PV RG]

Lab Sample ID B00&BBO2 -

Sample Description : MARINELLI SOLID SAMPLE

Sample Quantity 3 781.000 gram

Sample Date/Time : 4-14-98 2:00:00 PM- |

Acquire Start Date/Time 4-15-98 6:03:29 PM

Detector Name ¢ LABO02

Elapsed Live/Real Time : 6000 / 6002 seconds

Comments:

2 2 R R R R R R R R R R R R A L R R R R R R RS R R R R R R R R R R A R R A R A R A R R R AR R AR R L R e R R R R,
Nuclide Activity 2-gigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ ---==---- 2.80E+00
TH-234 9.32E-01 5.85E-01 4 .855E-01
RA-226 1.76E+Q0 7.21E-01 5.31E-01
PB-214 5.65E-01 4 .09E-01 4 .35E-02
BI-214 5.37E-01 1.10E-01 5.49E-02
PB-210 Not Detected @ ----==--- 2.85E+01
TH-=232 3.78E-01 2.04E-01 1.14E-01
RA-228 4,.82E-01 2.28E-01 1.20E-01
C-228 3.86E-01 1.48E-01 7.33E-02
'H-228 5.B0E-01 1.98E-01 4.07E-01
RA-224 4.89E-01 2.00E-01 6.80E-02
PB-212 4 31E-01 1.44E-01 1.33E-01
BI-212 5.13E-01 1.81E-01 2.19E-01
TL-208 4,35E-01 1.20E-01 4.94E-02
U-235 Not Detected @ --=-=-u--- 2.05E-01
TH-231 Not Detected @ -----=--- 1.90E+00
PA-231 Not Detected @ ---c--wc--- 3.21E+00
TH-227 Not Detected @ ---=-=«--- 2.70E-01
RA-223 Not Detected @ ---==---- 1.72E-01
RN-219 Not Detected @ ------=--- 3.04E-01
PB-211 Not Detected @ -~---=-=---- 6.89E-01
TL-207 Not Detected @ =--------- 1.04E+01
AM-241 Not Detected @ --------- 3.91E-01
PU-239 Not Detected @ --------- 3.69E+02
NP-237 Not Detected @ --------- 2.21E-01
PA-233 Not Detected  ----<----- 4 .88E-02
TH-229 Not Detected @ -=-------- 2.02E~01
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[Summary Report] - Sample ID: : 80068802

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ ----c---- 3.08E-02
AG-110m Not Detected @ --------- 2.65E-02
AM-243 Not Detected @ ----ce--. 8.28E-02
BA-133 Not Detected @ ---vcec-w-- ‘5.76E-D2
BE-7 Not Detected @ --------- 2.03E-01
CD-109 Not Detected @ «-ccece--- 7.50E-01
CD-115 Not Detected @ --c------ 7.63E-02
CE-139 Not Detected @ ---=------ 2.47E-02
CE-141 Not Detected @ -----=--- 4 ,47E-02
CE-144 Not Detected @ -----=---- 2.03E-01
CO-5¢6 Not Detected @ ---=--=---- 2.93E-02
CO-57 Not Detected @ '-~-------- 2.53E-02
CO-58 Not Detected @ --------- 2.65E-02
CO-60 Not Detected  --------- 2.63E-02
CR~E1 Not Detected - --------- 1.98E-01
CS-134 Not Detected @ ---=----- 4.26E-02
CS-137 Not Detected @ --rcece-c-- 2.92E-02
EU-152 Not Detected @ --=---c--aa 7.62E-02
EU-154 Not Detected @ ---=------ 1.42E-01
EU-155 Not Detected @ --------- 1.18E-01
FE-59 Not Detected @ --------- 5.39E-02
GD-153 Not Detected @ -----v--- 8.60E-02
HG-203 Not Detected @ --------- 2.60E-02
I-131 Not Detected @ --=-=------ 2.50E-02
IR-182 Not Detected @ --------- 2.31E-02
K-40 7.38E+00 1.23E+00 2.28E-01
KR-85 Not Detected @ -=---a--- 6.94E+00
MN-52 Not Detected @ --------- 2.83E-02
MN-54 Not Detected @ ----caa--- 2.91E~02
MC-98% Not Detected @ ----c-u-- 2.587E-01
NA-22 Not Detected @ --------- 3.29E-02
NA-24 Not Detected @ --------- 1.04E-01
NB-85 Not Detected @ --------.- 1.56E-01
ND-147 Not Detected @ --------- 1.74E-01
NI-57 Not Detected @ --------- 6.99E-02
NP-239 Not Detected @ --------- 1.06E-01
RU-103 Not Detected @ --------. 2.36E-02
RU-106 Not Detected @ =~----w---- 2.38E-01
SB-122 Not Detected @ --------- 4,06E-02
SB-124 Not Detected @ --------- 2.63E-02
SB-125 Not Detected @ --------- 6.69E~02
SN-113 Not Detected W ----c----. 3.11E-02
TA-182 Not Detected  --------. 1.15E-01
TA-183 Not Detected @ ---------. 3.93E-01
TC-99m Not Detected @ --------_ 6.94E-01
TL-201 Not Detected @ --------- 1.94E-01
XE-133 Not Detected @ --------- 1.67E-01
Y-88 Not Detected —e e amaan 1.88E-02
ZN-65 Not Detected @ ---w----- 8.04E-02
ZR-95 Not Detected @ -------.-

e

'
b
v

4.55E-02
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* Sandia National Laboratories ) %
* Radiation Protection Sample Diagnostics Program [881 Laboratory] 'R
* 4-15-98 9:30:27 PM ™

kkhkwkk Ak kkddrhkbdreddhdhtbdbhbddkdkdtbrhdhkdrdrdbrdtrdbddbdbddhhrdddrhkbhrdrtbdhtdrtd Y rdrhdi

*
A reviensa 20 NALJOR, .o
whhkhhhkdhkdhkdkddbkrrkdkdbhhdrdhdddd * % *k KETdhkdkddtdddhnx

Analyzed by:
*hkkdhkdhkhkhkhkhkdrtd

Customer G.HAGGERTY/D.BISWELL (6134/8SMO)

Customer Sample ID : 046243-004

Lab Sample ID : 80068803

Sample Description : MARINELLI LIQUID SAMPLE

Sample Quantity 3 500.000 mL .

Sample Date/Time : 4-14-98  4:30:00 PM-

Acquire Start Date/Time 4-15-98  7:4B:25 PM

Detector Name : LABO2

Elapsed Live/Real Time 6000 / 6001 seconds

Comments:

Ahkkhkrrkrthdhrdhrbdkdbddddddbdbdbddbhbhbddddddddddrddddrdddbdddbddbdtrthrhrhthtdhdrrdddtrdowdn
Nuclide Activity 2-gigma MDA
Name {(pCi/mL Error (pCi/mL )
U-238 Not Detected @ --------- 1.65E+00
TH-234 Not Detected  --------- 4 .20E-01
RA-226 1.34E-01 1.45E-01 2.58E-01
PB-214 Not Detected  --------- 5.01E-02
BI-214 Not Detected  ----+----- 5.45E-02
PB-210 Not Detected  ~====---- 1.37E+01
TH-232 Not Detected  ~-«==------ 1.53E-01
RA-228 Not Detected  =--====-=-= 1.42E-01
AC-228 Not Detected @ --------- 7.78E-02
TH-228 Not Detected @ ~-==c---- 5.13E-01
RA-224 Not Deteczed @ --------- 1.07E-01
DB-212 Net Detected  ----=---- 3.76E-02
BI-212 Not Detected @ --------- 3.43E-01
TL-208 Not Detected @ =~-------- 6.90E-02
7-235 Not Detected  --------- 1.61E-01
TH-231 Not Detected @ --------- 1.57E+00
PA-231 Not Detected @ --------- 2.68E+00
TH-227 Not Detected @ ----=----- 1.43E-01
RA-223 Not Detected @ --------- 1.12E-01
RN-219 Not Detected @ --------- 2.68E-01
PB-211 Not Detected @ --------- 6.04E-01
TL-207 Not Detected  --------- 8.38E+00
AM-241 Not Detected @ --------- 2.40E-01
PU-239 Not Detected @ ---«----- 2.70E+02
Np-237 Not Detected  --------- 1.75E-01
PA-233 Not Detected e Eameas 4.30E-02
TH-229 Not Detected  --------- 1.46E-01
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{Summary Report] - Sample ID: : 80068803
Nuclide Activity 2-gigma MDA
Name (pCi/mL ) Exror {pCi/mL )
AG-108m Not Detected  --------- 2.58E-02
AG-110m Not Detected ---=-=----- 2.24E-02
AM-243 Not Detected @ --=-=c=---- 5.93E-02
BA-133 Not Detected @ -=------- 3.04E-02
BE-7 Not Detected @ -~-----=-=- 1.98E-01
CD-109 Not Detected @ -==w=r-=--- 5.82E-01
CD-115 Not Detected @ ~------=-=- 5.37E-02
CE-139 Not Detected  --------- 1.98E-02
CE-141 Not Detected @ --------- 3:55E-02
CE-144 Not Detected @ --------- 1.57B-01
CO-56 Not Detected  --------- 3.08E-02
CO-57 Not Detected @ +~ovrmecwe-- 2.04E-02
CO-58 Not Detected @ -=--==----- 2.03E-02
CO-60 Not Detected  -=----=---- 2.598~02
ER=51 Not Detected  --------- 1.69E-01
C5-134 Not Detected  --------- 2.648E-02
C5-137 Not Detected @ -~r----c--- 2.33E-02
EU-152 Not Detected --=---c--=- 6.14E-02
EU-154 Not Detected --------- 1.158-01
EU-155 Not Detected @ --------- 8.80E-02
FE-59 Not Detected  --------- 4,.34E-02
GD-153 Not Detected @ --cw------ €.11E-02
HG-203 Not Detected @ ----cewcax 2.27E-02
I-131 Not Detected W --------- 2.46E-02
IR-192 Not Detected @ --------- 1.81E-02
K-40 Not Detected  --------- 3.57E-01
KR-85 Not Detected @ -~--~----- 7.34E+00
MN-52 Not Detected @ --------- 2.89E-02
MN-54 Not Detected @ --------- 2.35E-02
MO-99 Not Detected @ --=------- 2.08E-01
NA-22 Not Detected @ --------- 2.56E-02
NA-24 Not Detected --=------ 9.61E-02
NB-95 Not Detected  -----=---- 8.24E-02
ND-147 Not Detected  ---=-=---- 1.57E-01
NI-57 Not Detected @ --------- 5.06E-02
NP-239 Not Detected  ----c---o-- 7.89E-02
RU-103 Not Detected @ «-------=-- 2.31E-02
RU-106 Not Detected  -~------- 2.37E-01
SB-122 Not Detected @ --------. 4 .06E-02
SB-124 Not Detected @ --------- 2.48E-02
SB-125 Not Detected @ --------- 5.98E-02
SN-113 Not Detected @ -~------- 2.80E-02
TA-182 ‘Not Detected @ --------- 6.87E-02
$%~;83 Not Detected @ --------= 2.39E-01 . q/ /

-9%m 250103 4—O-8F—0-1- 4-—50E—0 pﬁgﬁ@b i 7
TL-201 Not Detected  --------- 21801 NI ke - 4
XE-133 Not Detected @ --------- 1.12E-01
Y-88 Not Detected — ~--:----- 2.87E-02
ZN-65 Not Detected @ --------- 4 .95E-02
ZR-95 Not Detected @ --------- 4,28E-02
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********************i***i***************************i**********t*********

% Sandia National Laboratories *
* Radiaticn Protection Sample Diagnostics Program [881 Laboratory] *
i 4-15-98 11:15:28 PM *

“***************i********************************************************

Reviewed by

Analyzed by [B&h ‘Wﬁ/ Z
Y ‘£é§:1 ************************* %kt *** ?ﬁi*********

t****************
Customer ; G.HAGGERTY/D.BISWELL (6134/SMO)

Customer Sample ID : 040247-004

I UUD/ ULD

Lab Sample ID 80068804

Sample Description : MARINELLI SOLID SAMPLE

Sample Quantity - 700.000 gram

Sample Date/Time : 4-14-98 2:45:00 PM-

Acquire Start Date/Time : 4-15-98 9:32:32 PM

Detector Name : LABO2

Elapsed Live/Real Time ‘6000 / 6002 seconds

Comments :

kkdhkkhkkdhkhkkhthhhddhhkhdhbdbdbhbhddhdbvkdbhkhkddrvdbbddhhbkdddkdtdhrhrhkddhhdddhdbhbhbhrhhdhd
Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  -------~- 3.20E+00
TH-234 1.04E-00 5.28E-01 5.66E-01
RA-226 1.44E+00 5.73E-01 5.46E-01
PB-214 6.77E-01 1.23E-01 4 . 90E-02
BI-214 6.54E-01 1.31E-01 6.16E-02
PR-210 Not Detected @ --------- 3.41E+01
TH-232 5.46E-01 2.75E-01 1.44E-01
RA-228 6.58E-01 1.90E-01 1.28E-01
AC-228 6.05E-01 4.01E-01 8.05E-02
TH-228 5.16E-01 2.02E-01 4 .56E-01
RA-224 6.18E-01 2.04E-01 7.19E-02
PB-212 6.24E-01 1.49E-01 1.48E-0D01
BI-212 5.30E-01 2.96E-01 3.03E-01
TL-208 5.50E-01 1.39E-01 6.07E-02
U-235 Not Detected  ---=-=---- 2.36E-01
TH-231 Not Detectced @ --------- 2.27E+00
PA-231 Not Detected  --=------ 3.67E+00
TH-227 Not Detected @ --=------- 3.22E-01
RA-223 Not Detected @ --------- 2.01E-01
RIN-219 Not Detected  --------- 3.63E-01
PB-211 Not Detected @ --------- 8.21E-01
TL-207 Not Detected @ -~-------- 1.31E+01
AM-241 Not Detected @ --------- 4,.71E-01
PU-239 Not Detected @ --------- 4. .24E+02
NP-237 Not Detected @ --------- 2.53E-01
PA-233 Not Detected @ --------- 5.63E-02
TH-225 Not Detected @ --------- 2.44E-01



. - - R TR R
VU b O RV Y] A VVUUSTIULEY s 3 it - .

[Summary Repoxrt} - Sample ID: : 80068804

Nuclide Activity 2-sigma MDA i
Name (pCi/gram )} Error (pCi/gram ) ¥
AG-108m Not Detected @ -----=--- 3.6BE-02
AG-110m Not Detected @ ----c-ueu- 2.81E-02
AM-243 Not Detected @ --c--c---- 9.57E-02
BA-133 Not Detected @ «-------- 6.70E-02
BE-7 Not Detected @ --=--cc-no-- 2.41E-01
CD-109 — 2 S8 EH GG B3 Lo 05 Nm'mmm%@’é’//dfﬁﬁ
CD-115 Not Detected  ----cc--- 9.06E-02 -
CE-139 Not Detected I 2.80E-02
CE-141 Not Detected @ ---------« 5.24E-02
CE-144 Not Detected @ --------- 2.39E-01
CO-56 Not Detected @ -----c--- 31.53E-02
C0-587 Not Detected  "--ccc----- 2.92E-02
CO-58 Not Detected  ------c--- 2.96E-02
CO-60 Not Detected  ----w---- 3.11E-02
CR-51 Not Detected @ ----=---- 2.24E-01
CS-134 Not Detected - -----c---- 4,76E-02
CS8-137 Not Detected @ --rccce-aa 3.11E-02
EU-152 Not Detected @ -~-=c-c--- 8.79E-02
EU-154 Not Detected  --------- 1.70E-01
EU-158 Not Detected  --===me--- 1.44E-01
FE-59 Not Detected @ --------- 6.48E-02
GD-153 Not Detected @ --------- 1.03E-01
HG-203 Not Detected @ --------- 3.03E-02
I-131 Not Detected @ --------- 3.18E-02
IR-182 Not Detected @ --------- 2.62E-02
K-40 1.01E+01 1.83E+00 2.67E-01
KR-85 Not Detected @ ---vr-c-c--- 8.16E+0Q0
MN-5E2 Not Detected @ --------. 3.28E-02
MN-54 Not Detected  -=--cc----- 31,29E-02
MO-89 Not Detected @ --------- 3.,02BE-01
NA-22 Not Detected @ --------- 3.71E-02
NA-24 Not Detected  --------- 1.23E-01
NB-9E Not Detected = --------- 1.91E-01
ND-147 Not Detected W --------- 2.03E-01
NI-57 Not Detected @ --------- 4 .22E-02
NP-239 Not Detected @ --------. 1.29E-01
RU-103 Not Detected @ --+------- 2,75E-02
RU-106 Not Detected  --------- 2.73E-01
SBE-122 Not Detected @ --------- 5.06E-02
SB-124 Not Detected @ --------- 2.82E-02
SB-125 Not . Detected @ --------- 7.84E-02
SN-113 Not Detected @ --------. 3.57E-02
TA-182 Not Detected W --v------ 1.40E-01
TA-183 Not Detected @ ----c-c-- 4.85E-01
TC-99m Not Detected @ --------. 1.07E+00 i
TL-201 Not Detected @ ----=--c-. 2.40E-01
XE-133 Not Detected @ ----=----- 2.06E-01
Y-88 Not Detected @ ----eu--- 2.65E-02
ZN-65 Not Detected  s-nesssws 1.00E-01
ZR-95 Not Detected @ --------- 5.28E-02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory) e
* 4-16-98 1:00:41 AM 4
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" *
: Reviewed by: 2/ {/ *
**ﬁgigffgigil**V%*ﬂhl%**********************}i{* ****ﬁ/ *(é *@:*********
Customer : G.HAGGERTY/D.BISWELL (6134/SMO)
Customer Sample ID : 040244-004
Lab Sample ID : 80068B8B0O5

: MARINELLI SOLID SAMPLE
591.000 gram

Sample Description
Sample Quantity

Sample Date/Time : 4-14-98 2:30:00 PM-

Acquire Start Date/Time : 4-15-98 11:17:38 PM

Detector Name : LABO2

Elapsed Live/Real Time : 6000 / 6002 seconds

Comments :

2SR E RS RS Rid R R a s iR d R T AR R R L R R L R R R R R R R R R R R R Y
Nuclide Activity 2-gigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ ----=-=-=--- 3.76E+00
TH-234 1.46E+00 8.37E-01 6.87E-01
RA-226 1.29E+00 7.14E-01 6.55E-01
PB-214 7.50E-01 1.31E-01 5.11E-02
BI-214 6.77E-01 3.41E-01 7.52E-02
PB-210 Not Detected @ -~--=-=--- 4. 01E+01
TH-232 7.76E-01 3.78E-01 1.52E-01
RA-228 8.90E-01 2.88E-01 1.73E-01
AC-228 7.60E-01 2.23E-01 8.72E-02
TH-228 1.14E+00 5.38E-01 5.02E-01
RA-224 7.78E-01 2.71E-01 8.54E-02
PB-212 7.12E-01 B8.24E-01 1.75E-01
BI-212 7.69E-01 3.36E-01 3.41E-01
TL-208 7.40E-01 1.67E-01 7.69E-02
U-235 Not Detected @ --------- 2.75E-01
TH-231 Not Detected @ -~----=--- 2.64E+00
PA-231 Not Detected @ -~-------- 4.38BE+00
TH-227 Not Detected @ ----=----- 3.81E-01
RA-223 Not Detected @ ----=-=---- 2.38E-01
RN-219 Not Detected  --------- 4,14E-01
PB-211 Not Detected @ --------- 9.40E-01
TL-207 Not Detected W -=-------- 1.57E+01
AM-241 Not Detescted @ --------- 5.51E-01
PU-239 Not Detected  -----=--- 4,92E+02
NP-237 Not Detected @ --------- 3.23E-01
PA-233 Not Detected @ =-=-===---- 6.60E-02
TH-229 Not Detected  -=w------ 2.79E-01

s
*
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[Summary Report] - Sample ID:  : 80068805

Nuclide Activity - 2-sigma , MDA

Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ ---=------ 4.51E-02

AG-110m Not Detected @ ------ww- 4.02E-02

AM-243 Not Detected @ -~-=-===--- 9.84E-02

BA-133 Not Detecteg --------- g.ggg—gi A
BE-7 Not Detected  -v-=---=--- W - - g
CD-109 : B8N ED /78
CD-115 Not Detected @ ---=--==-- 1.14E-01 NeT ; 7&, //
CE-139 Not Detected  ~-=------ 3.18E-02 . e
CE-141 Not Detected  -w~r--==-- 6.17E-02

CE-144 Not Detected @ ~----=---- 2.65E-01

CO-56 Not Detected @ -------=-- 4.248E-02

CO-57 Not Detected  "e---e-m--- 3.38BE-02.

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

CO-60 Not Detected @ ----ce--- 3.9BE-02

CrR-51 Not Detected  =--cwacaaa 2.71E-01

CS-134 Not Detected ---=cc=-- 5.43E-02

CS-137 5E.58E-02 2.29E-02 2.36E-02

EU-152 Not Detected @ ~rem--eaa 1.02E-01

EU-154 Not Detected @ ------c--- 2.08E-01

EU-155 Not Detected  ---cvecuma- 1.65E-01

FE-59 Not Detected @ «--v-v-a- 7.72E-02

GD-~153 Not Detected @ -vrememc-- 1.19E-01

HG-203 Not Detected @ ««-====-=- 3.52E-02

I-131 Not Detected @ ---=-==-=-- 3.63E-02

IR-182 Not Detected @ --r----w- 3.03E-02

K-40 1.41E+01 2.53E+00 2.87E-01

KR-85 Not Detected @ -v-c--c-c--- 1.01E+01

MN-52 Not Detected  -~~---ve-- 4.00E-02

MN-54 Not Detected  «ce-c-cenna- 4 .04E-02

MO-99 Not Detected @ --cec-vca-- 3.73E-01

NA-22 ‘Not Detected @ --------- 4 .52E-02

NA-24 Not Detected @ ~--c----- 1.80E-01

NB-95 Not Detected W ---c-cn---- 2.2%E-01

ND-147 Not Detected @ --cw-m--=- 2.52E-01

NI-57 Not Detected @ -----u-e- 5.80E-02

NP-239 Not Detected @ v---c-ce-wa 1.50E-01

RU-103 Not Detected @ -w------- 3.30E-02

RU-106 Not Detected @ ~-------- 3.26E-01

SB-122. Not Detected @ -v------- 6.26E-02

SB-124 Not Detected @ ----ccc--- 3.36E-02

SB-125 Not Detected - --------- 9.19E-02

SN-113 Not Detected @ --------- 4.31E-02

TA-182 Not Detected @ --------- 1.67E-01

TA-183 Not Detected @ --------- 5.66E-01

TC-99m Not Detected  -~=------- 1.57E+00 i
TL-201 Not Detected @ --------- 2.B86E-01

XE-133 Not Detected @ --------- 2.45E-01

Y-88 Not Detected @ --------- 2.88E-02

ZN-65 Not Detected @ ------a--- 1.17E-01

ZR-95 Not Detected @ -----ceca-- 6.27E-02

L)
w
N
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory) *
* 4-16-98 2:45:56 AM *

dhkkkkhkhhkkhkhkkhkdhhhhbkdbdhkhbhkhddhdbbdddtddrdhdhhbhbbrhdbdhdbdbhbdddddbddrdddertdtsesr

%*
Analyzed by: Qlf Reviewed by: ti[ Z?éi *
**************** ***** *************************** % k% t A 2 A R &2 &8

WulssulLs

Customer : (.HAGGERTY/D.BISWELL (6134/8MO)

Customer Sample ID : 040245-004

Lab Sample ID : 80068806

Sample Description : MARINELLI SOLID SAMPLE

Sample Quantity 2 674.000 gram

Sample Date/Time : 4-14-98 3:10:00 PM-

Acquire Start Date/Time 4-16-98 1:02:54 AM

Detector Name : LABO2

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:

IR 22 ER LTSS S AR E S SRS R EEESRALALLZR SRR AL LSS A SRS AR AL E AR R RS & 8 4 28 B8 T X T T T
Nuclide Activity 2-gigma - MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  -----=---- 3.49E+00
TH-234 1.26E+00 4 .50E-01 5.89E-01
RA-226 1.86E-=00 4 .50E-01 5.68E~01
PB-214 7.06E-01 1.70E-01 4,87E-02
BI-214 6.43E-01 1.33E-01 6.71E-02
PB-210 Not Detected  --------- 3.57E+01
TH-232 7.30E-01 3.57E-01 1.4BE-01
RA-228 7.38E-01 3.07E-01 1.55E-01
AC-228 7.90E-01 1.899E-01 7.27E-02
TH-228 8.19E-01 2.53E-01 4_.91E-01
RA-224 7.47E-01 2.47E-01 7.18E-02
PB-212 7.39E-01 1.62E-01 1.54E-01
BI-212 8.54E~01 4.03E-01 2.83E-01
TL-208 6€.93E-01 1.41E-01 6.55E-02
U-235 Not Detected — -~-------- 2.49E-01
TH-231 Not Detected  =--------- 2.40E+00
PA-231 Not Detected  --------- 4.01E+00
TH-227 Not Detected @ -v---cv-=- 3.55E-01
RA-223 Not Detected @ --------- 2.21E-01
RN-219 Not Detected @ --------- 3.88E-01
PB-211 Not Detected  --------- 8.72E-01
TL-207 Not Detected  --------- 1.32E+01
AM-241 Not Detected @ --------- 4.93E-01
PU-239 Not Detected @ --------- 4 .54E+02
NP-237 Not Detected @ =-~--=------ 4.01E-01
PA-233 Not Detected memdeee o 5.91E-02
TH-229 Not Detected  --------- 2.60E-01
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[Summary Report] - Sample ID: : 80068806

Nuclide Activity 2-sigma MDA

- Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ ---=----- 4.04E-02
AG-110m Not Detecked @ ----cwcec-a- 3.01E-02
AM-243 Not Detected @ ----==--- 1.12E-01
BA-133 Not Detected @ --------- 6.95E-02
BE-7 Not Detected  ----w---- 2.53E-01
CD-109 Not Detected  ----=wc--- 1.08E+00
CDh-1158 Not Detected  -----t-c--- 1.06E-01
CE-139 Not Detected @ -------=-- 3.01E-02
CE-141 Not Detected @ -----wm--- 5 -43E-02
CE-144 Not Detected  ~-ecc-a--- 2.43E-02
CO-56 Not Detected @ ---c-cw-- 3.71E-02
CO-57 Not Detected  "~---ca-a-s 3.18E-02
CO-58 Not Detected @ --------- 3.26E-02
CO-60 Not Detected @ --------- 3.22E-02
CR-51 Not Detected @ --------- 2.54E-01
CS-134 Not Detected @ =-c--cwc-- 4.99E-02
cs-137 Not Detected @ ---vccec--- 3.35E-02
EU-152 Not Detected @ --------- 9.58E-02
EU-154 Not Detected @ -~--------. 1.87E-01
EU-155 Not Detected @ -----=c-- 1.52E-01
FE-59 Not Detected @ -------=-- 6.81E-02
GD-153 Not Detected W --------- 1.07E-01
HG-203 Not Detected @ --------- 3.30E-02
I-131 Not Detected @ -----c---- 3.24E-02
IR-192 Not Detected @ «-------- 2.83E-02
K-40 1.23E+01 2.36E+00 2.48E-01
KR-85 Not Detected @ =-=------- 8.70E+00
MN~52 Not Detected @ --------- 3.44E-02
MN-54 Not Detected @ -wc-aa--- 3.5BE-02
MO-99 Not Detected @ --------- 3.40E-01
NA-22 Not Detected W --c-c-c---- 4.01E-02
NA-24 Not Detected @ --------. 1.48E-01
NB-85 Not Detected @ -~--=------ 2.16E-01
ND-147 Not Detected @ --------- 2.12E-01
NI-57 Not Detected @ --------- 5.04E-02
NP-239 Not Detected W --------- 1.37E-01
RU-103 Not Detected @ ---ccc---- 2.98E-02
RU-106 Not Detected @ --------- 2.87E-01
SB-122 Not Detected @ --------- 5.61E-02
SB-124 Not Detected @ ---------. 2.99E-02
SB-125 Not  Detected @ --------- 8.30E-02
SN-113 Not Detected - --------- 3.84E-02
TA-182 Not Detected @ ------.o-- 1.53E-01
TA-183 Not Detected @ ----cc---- 5.09E-01
TC-29m Not Detected @ --------. 1.65E+00
TL-201 Not Detected W ----c-o--- 2.66E-01
XE-133 Not Detected @ ----ca-.-- 2.33E-01
Y-88 Not Detected @ --------- 2.73E-02
ZN-65 Not Detected @ ---------_ 1.05E~01
ZR-95 Not Detected @ --e-c----- 6.14E-02

\
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 4-16-98 4:31:07 AM *

R R T R L e e R R R R R R R L L L R T L L T e e

*
zed b ,d k] Reviewed b w / /{‘ *
**ﬁﬁ%i******X**ffgu ﬂg ************************¥ **J/fﬂa *ﬁg**********

Customer G.HAGGERTY/D.BISWELL (6134/8MO)
Customer Sample ID 040246-004
Lab Sample ID : 800688B07

MARINELLI SOLID SAMPLE

Sample Descrlption
703.000 gram

Sample Quantity

#s 90 se es

RajVvim/UWLO

Sample Date/Time 4-14-98 3:30:00 PM- .

Acquire Start Date/Time 4-16-98 2:48:12 AM

Detector Name ¢ LABO2

BElapsed Live/Real Time : 6000 / 6002 seconds

Comments:

I P L AR R R A A E 22 s 2+ A 2 2 R E AT R LS L RS R R RS S S XSRS LR LT TR L E & L 202 E B E & 3 8 2 X 1T T R R e
Nuclide Activity 2-gigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  --------- 3.23E+00
TH-234 1.26E+00 4,.76E-01 5.84E-01
RA-226 2.00E+00 7.51E-01 5.40E-01
PB-214 7.43E-01 1.15E-01 4 .85E-02
BI-214 7.05E-01 5.45E-01 6.33E-02
PB-210 Not Detected  ----=---- 3.48E+01
TH-232 6.67E-01 3.26E-01 1.41E-01
RA-228 7.42E-01 2.79E-01 1.24E-01
aC-228 6.40E-01 8§.33E-01 7.64E-02
TH-228 6.48E-01 2.34E-01 4.92E-01
RA-224 6.62E-01 3.03E-01 7.87E-02
PB-212 6.19E-01 1.65E-01 1.48E-01
BI-212 5.32E-01 . 3.13E-01 2.86E-01
TL-208 5.81E-01 1.58E-01 6.45E-02
U-235 Not Detected @ ==--e---- 2.40E-01
TH-231 Not Detected  ---vcvc---- 2.30E+00
PRA-231 Not Detected @ ----=w--- 3.73E+00
TH-227 Not Detected  --------- 3.28E-01
RA-223 Not Detected @ ~---cce--- 2.12E-01
RN-219 Not Detected @ --------- 3.54E-01
PB-211 Not Detected  -------=-- 8.11E-01
TL-207 Not Detected @ --------- 1.33E+01
AM-241 Not Detected - ---=------ 4.76E-01
PU-239 Not Detected @ --------- 4 .40E+02
NP-237 Not Detected @ --------- 2.84E-01
PA-233 Not Detected  ----%---- 5.74E-02
TH-229.I - Not Detected @ -~-------- 2.46E-01

v
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[Summary Report] - Sample ID: : 80068807

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ --------- 3.70E-02
AG-110m Not Detected @ --=-=------ 3.03E-02
AM-243 Not Detected @ ~--===---- 9.52E-02
BA-133 Not Detected @ ---=------ 6.90E-02
BE-7 Neot Detected @ -----=---- 2.54E-01
CDh-109 Not Detected  ~----=--a- 9.65E-01
CD-115 Not Detected --==--=---- 9.93E-02
CE-139 Not Detected @ --------- 2.87E-02
CE-141 Not Detected  -~-=--=---- 5:35E-02
CE-144 Not Detected  ---=--=--- 2.3BE-01
CO-56 Not Detected @ «-===-=--- 3.3BE-02
C0-57 Not Detected @ "=-cww---- 3.01E-02
C0-58 Not Detected @ =--------- 2.82E-02
Co-¢€0 Not Detected  ---~=----- 3.24E-02
CRrR-51 Not Detected @ --------- 2.32E-01
CS-134 Not Detected @ ~-vw-c--a-- 4 .96E-02
C8-137 Not Detected ---«=-=--- 3.25E-02
EU-152 Not Detected  =--==c-ce--- 9.05E-02
EU-154 Not Detected @ --------- 1.71E-01
EU-155 Not Detected  ----c---- 1.43E-01
FE-ES Not Detected @ ----==--- 6.39E-02
GD-153 Not Detected @ --------- 1.04E-01
HG-203 Not Detected @ -----=---- 3.20E-02
T-131 Not Detected @ -----=---- 3.02E-02
IR-192 Not Detected @ --------- 2.70E-02
K-40 1.05E+01 1.70E+00 2.56E-01
KR-85 Not Detected ---=-=----- 8.42E+00
MN-52 Not Detected @ --------- 3.14E-02
MN-54 Not Detected @ -=---c-c--- 3.21E-02
MO-99 Not Detected @ ----=-=---- 3.30E-01
NA-22 Not Detected @ --------- 3.69E-02
NA-24 Not Detected @ =-==----- 1.58E-01
NB-95 Not Detected @ --------- 2.01E-01
ND-147 Not Detected =~ ----=-==-- 2.04E-01
NI-57 Not Detected @ --------- 9.63E-02
NP-239 Not Detected @ --------- 1.29E-01
RU-103 Not Detected @ --------- 2.83E-02
RU-106 Not Detected @ =----c-c---- 2.66E-01
SB-122 Not Detected  ------=--- 5.70E-02
SB-124 Not Detected @ --=------ 2.96E-02
SB-125 Not Detected @ ---=----- 8.06E-02
SN-113 Not Detected @ --------- 3.62E-02
TA-182 Not Detected @ --------- 1.40E-01
TA-183 Not Detected @ --------- 5.00E-01
TC-99m Not Detected @ --------- 1.80E+00
TL-201 Ncot Detected @ --------- 2.47E-01
XE-133 Net Detected © «=------- 2.24E-01
Y-88 Not Detected @ ---v----- 2.75E-02
ZN-65 Not Detected @ --c-o----- 9.70E-02
ZR~-95 Not Detected @ =~-------- 5.50E-02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [B81 Laboratoryl] *
* 4-16-98 7:28:05 AM *
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*
Analyzed by 4& A«[’[[hl% Reviewed by:W &6/,& ,/Qé’ *
*************** % g kK *************************t % & * d% % dk ok ek ok ok ok

Customer : G.HAGGERTY/D.BISWELL (6134/SMO)
Cusgtomer Sample ID LAB CONTROL SAMPLE USING CG134
Llab Sample ID B006B808

: MIXED GAMMA STANDARD CGl34

Sample Description
- 17000 Each

Sample Quantity

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

Acquire Start Date/Time 4-16-98 7:15:59 AM

Detector Name 8 LABDZ

Elapsed Live/Real Time : 600 / 605 seconds

Comments:

I R T R L R R R R R R A S F A A A AR E T L E R A R R R R R R R R R R R R R R E R R P R P R R L R R R T R R R R & ]
Nuclide Activity 2-sigma MDA
Name (pCi/Bach ) Error (pCi/Each )
U-238 Not Detected @ ----w---- 2.12E+04
TH-234 Not Detected @ ------=--- 4 . 59E+03
RA-226 Not Detected  --------- 6.31E+03
PB-214 Not Detected @ -----==--- 7.22E+02
BI-214 Not Detected @ --------- 6.56E+02
PB-210 Not Detected @ ==-c----- 2.67E+05
TH-232 Not Detected W «-------- 2.25E+03
RA-228 Not Detected @ ------=--- 2.57E+03
1\C-228 Not Detected @ --------- 1.53E+03
I'H-228 Not Detected - ~-------- 1.06E+05
RA-224 Not Detected W --------- 4 .03E+03
PB-212 Not Detected  --------- 7.52E+03
BI-212 Not Detected  -~--=--=--- 6.38E+04
TL-208 Not Detected @ --------- 1.39E+04
U-235 Net Detected --------- 1.81E+03
TH-231 Not Deteeted @ --------- 2.12E+04
PA-231 Not Detected @ --------- 3.62E+04
TH-227 Not Detected  --------- 2.48E+03
RA-223 Not Detected @ --------- 1.00E+26
RN-219 Not Detected @ --------- 5.73E+03
PB-211 Not Detected  -~-------- 1.29E+04
TL-207 Not Detected @ --------- 2.18E+05
AM-241 B.16E~04 1.48E+04 3.03E+03
PU-239 Not Detected @ ----w---- 3.25E+06
Np-237 Not Detected @ --------- 2.45E+03
PA-233 Not Detected @ --------- 6.20E+02
TH-229 Not. Detected @ -«vceco--- 1.79E+03
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[Summary Report] - Sample ID:

Nuclide
Name

AG-108m
AG-110m
AM-243
BA-133
BE-7
Ch-109
CD-115
CE-139
CE-141
CE-144
C0-56
C0-57
CQ-58
C0o-60
CR-51
CS-134
Cs-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-2032
I-131
IR-192
K-40
KR-85
MN-52
MN-54
MO-895
NA-22
NA-24
NB-95
ND-147
NI-57
NP-239%
RU-103
RU-106
SB-122 -
SB-124
SB-125
8N-113
TA-182
TA-183
TC-9%m
TL-201
XE-133
v-88
ZN-65
ZR-95

11U Uy

'Activitg
(pCi/Bach )

Not
Not

Not
Not
Not
Net
Not
Not
Not
Not
Not
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
5.01E+05
Detected
Detected
Detected
Deteacted
Detected
Detected
Detected
8.10E+04
Detected
Detected
7.16E+04
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Deteaected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
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80068808

MDA

{pCi/Each )

3.29E+02
3.18E+06
7.24E+02
7.29E+02
B8.42E+18
3.18E+05
1.00E+26
2.10E+08
1-00E+26
1.37E+06
1.62E+13
2.32E+05
1.25E+14
4 .05E+02
1.00E+26
3.62E+03
2.60E+D2
9.89E+02
2.66E+03
3.16E+03
2.18E+21
1.86E+06
1.17E+20
1.00E+26
3.74E+13
1.42E+03
1.16E+05
1.0DE+26
1.54E+05
1.00E+26
1.53E+03
1.00E+26
1.00E+26
1.00E+26
1.00E+26
9 ,42E+0Q2
1.00E+26
5.09E+05
1.00E+26
1.19E+16
7.1BE+03
5.B8BE+09
1.56E+10
1.00E+26
1.00E+26
1.00E+26
1.00E+26
7.73E+09
1.99E+06
3.47B+15

== 11
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***t*******t***********************f**i***********************************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program ) *
* Quality Assurance Report *

*******************************************************************;******

Report Date : 4-16-98 7:28:45 AM

QA File : C:\GENIEPC\CAMFILES\LCS2.QAF

Analyst ¢ KIC

Sample ID : B006B8BOS

Sample Quantity - 1.00 Each

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

Measurement Date : 4-16-98 7:15:59 AM

Elapsed Live Time s 600 seconds

Elapsed Real Time } 605 seconds

Parameter Mean 1S Error New Value < LU : SD : UD : BS >
AM-241 Activity 8.343E-02 4.270E-03 8.156E-02 <« - T 2 | >
£8-137 Activity 7.018E-02 2.073E-03 7.156E-02 <« - >
CO-60 Activity 7.B05SE-02 2.8904E-Q3 8.027E-02 <« H >

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

T

Reviewed by: Vlk‘ 4/@7/[/5



Internal Lab ANALYS'S REQUEST AND CHA]N OF CUSTODY Page 1of 1

Balch No ?OO 380 SARMR No. SMO Use AR/ICOC 601635
Dept. No./Mail Stop: 6134/ 252 14 F- : Contract No.:
Project/Task Manager: Canyons/P. Freshour Case No.. 72142208
Projecl Name: Canyons - Site 65C Lab Conlact: F Dominguez SMO Authorizalion: ¥ { !g.u““
Record Cenler Code: ER/13333/DAT Lab Destinalion RSPD " Bill To: Sandia Natidnal Labetalories
Logbook Rel. No..  ER-012 SMO ConlactPhone D Salmim;‘: &Y SHtSupplier Services Dept.: c 0 P Y
Service Order No CF0662 Send Repori lo SMO S Meaatsrd/ $44- 181|P O Box 5800 MS 0154
Location Tech Area N/A XS
Building N/A Room N/A Reference LOV(available at SMO) Lab Use
] ER Sample ID or Beginning | ER Sile Date/Time Sample Container | Preser-| Collection |Sample Parameler & Method Lab Sample
' Sample No -Fraction Sample Localion Delail Depth/it. No Collected Matrix | Type |Volume| valive Method Type Requested 10
: %44713.093 CY65C-BH-1000-325-1-1.5-SS 1-15 65C |2/17/1999 0934 Soil M | 500ml | None GR sa |Gamma Spec
i l\Auu-uos CYB5C-BH-1000-325-3 54-5 354 65C |2/17/1999 0940 Soil M | 500ml | None GR sA |Gamma Spec
‘V'(o“uns-ooa CYB5C-BH-1000-325.7-7 5.5 775 | 65C |2r1711999 0950 Soil | M | 500mi| None GR sA |Gamma Spec
Ty ‘,'.'\/%44715-003 CY65C-BH-1000-325-13 5-14 5.5 135145 | 65C |2/17/1999 1017 Soil M | 500mi | None GR sA |Gamma Spec
|
RMMA X Yes [JNo Ref. No. Speclal Inspructions/QC Requirements o,
Sample Disposal [] Return to Client m Disposal by lab EDD Yes [@No Mo b’ e ,'3
Turnaround Time & Normal [] Rush Rdw Datd Package %{es
Required Report Date”
Name {-\ SHTFIIHE Init Company/Organization/Phone .
Sample Gill Ballazar G /3 |weston/61311971.2769 i Non - ﬁelaxsmj
Team Chris Sears M&N /. |westons6131/971-2769
Members i Please list as separale report.
1.Relinquishedby ~ _\”7 ¢, ~ Org. /77, Dale ).,r ,) Time o k) 7 [4Relinquished by,fm.wg Org. 2579 Dale 3/8/99 Time oq a3
1. Received by Gvree (B Org. 2578 Dale 7 (A-77 Time ~& 5 7— |4 Received by Tm d N, Org £, 1373 Dale jﬁt‘:}q Time 7.2
2 Relinquished b = 19. 25 7 foelel~[9.2@Time & § 55 [5Relinquishedby ~— Org. Dale Time
2. Received by Org. ¢one74 #Dale 2 /15/55 Time OX §5 8 5. Received by Org. Dale Time
3 Relinquished by Org. SALA7IDate 2/24 /55 Time | MY Y |6 Relinquished by Oig. Dale Time
3 Receivedby ~frr /a0 Ctcee. (SMO) O 3578 Date 2/zyjqa Time (Y¥S |6 Received by Org Date Time
1 — o Ll — s giles !



Sample Analysis Request Form

. Sandia National Laboratories

; {{LR),. ‘Radiation Protection Sample Diagnostics 6 of LT & Page _/ of _/
‘~-!?!§gvg;?gg}gb,e,ed by Customer Shaded areas are for RPSD use only
‘T J Customer: _P. [fesllouw | Hazards/Special Insteuctions: og:Num 60 3f :
N Organizalion: &13Yy . Balthzan
Project Location: € aw~ Yo Ca/ - 278
Phone: _¥YS Jjo&

Date Resulls Needed: R B F=F 9
Suspect Isolopes: Gammn Spec
Case Number: ZA1Y. 2205

Cuslomer Sample | Date/Time | Sample Requesled Analysis
Sample ID Type | Collected | Quantily
, A5 TIS?
OYY72/3-082 | Lol o"}‘J‘/ S0 pm/ Cﬂrﬂmn dpec
Ol{‘{?l‘{-oo) o% Y2 \
OYY 21y -003 o5r° I
oYY 71(- oo /o7 : e VL)
P+ F eI - —i -
P . —~ |/ VB0 —_— 6 Snee D)iSER g il ]

/AR . i
Relinquished-b Date ’[( Q Zgz Receivedby __ ~ Dale
Relinquisfed by _——s—— Date /zy/;‘ Received by(M,gﬁ_ Date 2 4

g

=
Relinquished by & Dale Received by Date
Relinquished by Dale Received by Dale

RPSD-0602-02 3




Survey Number: S16778

RADIOLOGICAL SURVEY FORM

Page | of 4
Location Bum site l Requester/Org aul Freshour \ 6134 | Date 2/17/99 I Time 1200 l Duration 0.5
Purpose Sample release Request s NVA | RWP # 0309 RPIR# # N\A
Instrument and Probe Type and Serial Number Surveyor(s) Printed Name @ Surveyor(s) Sigialure
ip : o
ASP 1 \VHP 260\ 2356 N\A Arthur Tucker %%
N N\A N\A A
N\A N\A N\A N\A
BETA-GAMMA ACIIVITY ALPHA ACTIVITY RADIATION SURVEY
Counting Data Attached [JYes [JNo Counting Data Attached [ Yes [] No
; Bkg. NVA .
% EM_NVA Radionuclide N\A % EM_NVA_/Radionuclide N\A -
# ltem Description/Location Rke _dpm Dke. _dpm
cpm cpm 100 cm! ™ TIR/IFY cpm cpin 100 cm' TR/F? mrenvhr Distance
1 Sample # 44713-001/003 80 80 ND T N\A NVA N\A R N\A NA
2 Sample # 44714-001/003 80 80 ND T NVA N\A N\A R N\A N\A
3 Sample # 44715-001/003 80 80 ND T N\A N\A N\A R NA N\A
4 Sample # 44716-001/003 80 80 ND T N\A N\A N\A R N\A N\A
5 Sample # 44719-004 80 80 ND K NVA N\A N\A R N\A N\A
6 Samplc #44719-004 80 80 ND j i N\A N\A N\A R N\A NA
7 Sample # 44720-004 80 80 ND T N\A N\A N\A R N\A N\A
8 Sample # 44720-004 80 80 ND i N\A N\A N\A R N\A NVA
9 Sample # 44719-004 80 80 ND T N\A N\A N\A R N\A N\A
10 Sample # 44721-004 80 80 ND  § N\A N\A N\A R N\A N\A
1 Sample # 44719-004 80 | . 80 ND T N\A N\A N\A R N\A N\A
12 Sample # 44718-004 80 80 ND T N\A N\A N\A R N\A N\A
(1 If arca other than 100 cm’, record as dpm/probe, or dpnV/I.AW, T Totnl/Removable/Fixed. ™ Indicate type, if other than gamma (i.c., n, a, or f}).
Remarks: 001/003 samples were surveyed together in same storage bag.
CORY
e g EEESELE || SO
Reviewed by: : l Date:
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* Sandia Radicactive Sample Diagnostics Program

2-17-1999 =*

' 22 222X 22222 RS2 X AR S XSS R SRS RS R SR AR R R R RS R Aot R iR i s R R R R R X R EE LR R
LSC Analysis Program - version 5.3

Batch Number
Count Protoco
Client

Laboratory ID

1

93015302

1

BURNSITE SAMPLE RELEASE 2/17 1130 TUCKER 93015302
6921-2 S/N 405521

Count Date 17-Feb-99
Protocol Name H3AB -- SWIPE
Region of Interest 0-12

Count Time 5.0 minutes
Background cpm 23.80 +- 4.44
Background tSIE : 463.3
Background Eff : 0.414
Systematic Error 12.90%

Sample Aliquot 1.000 £

H-3 MDA
H-3 CL

2.58E+01 dpm/f
1.23E+01,dpm/£

H-3 Efficiency = 0.9740 - exp(-0.00047*tSIE~1.1600)
Flag Description:

Result

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

Analyzed by: Aﬁ7élkubﬂ L&k@? Reviewed by: 5714L4f&ﬂ\ %A?f%7

RPSD Client H-3 Activity

S# 1D ID cpm Error tSIE Eff dpm/ £ Error Flag
2 001 001 2.06E+01 4.65E+00 467 0.417 -7.67E+00 2.28E+01 <CL
3 002 002 2.58E+01 5.01E+00 461 0.413 4.85E+00 2.35E+01 <CL
4 003 003 1.88E+01 4.49E+00 460 0.412 -1.21E+01 2.32E+01 <CL
5 004 004 1.72E+01 4.23E+00 453 0.406 -1.63E+01 2.35E+01 <CL
6 005 005 2.02E+01 4.51E+00 473 0.422 -8.52E+00 2.23E+01 <CL
7 006 006 2.00E+01 4.45E+00 470 0.420 -9.04E+00 2.23E+01 <CL
8 007 007 2.04E+01 4.49E+00 470 0.420 -8.10E+00 2.23E+01 <CL
9 008 008 2.00E+01 4.38BE+00 459 0.411 -9.25E+00 2.27E+01 <CL

10 008 009 2.28E+01 4.60E+00 464 0.415 -2.41E+00 2.21E+01 <CL
11 010 010 2.20E+01 4.53E+00 468 0.418 -4.31E+00 2.20E+01 <CL
12 01L 011 2.04E+01 4.38E+00 471 0.421 -8.08E+00 2.20E+01 <CL
13 012 012 1.98E+01 4.36E+00 471 0.421 -9.51E+00 2.22E+01 <CL
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2-17-1999 *

* Sandia Radioactive Sample Diagnostics Program

khkhkhhkhdhhkhkbdrdhrhrhhhkdhdhhdhdbhhdhdrddbhhdhdthrdbrdhdrdborbrhdbdrrrdrrrdrrirhrthohtid

LSC Analysis Program - version 5.3

Batch Number
Count Protocol
Client
Laboratory ID
Count Date
Protocol Name

Region of Interest

Count Time
Background cpm

Background tSIE

Background Eff

Systematic Error 3

Sample Aliquot

5
2

Alpha MDA
Alpha CL

nn

e @

93015302
1

§¥;fé?_fi;;%%;;<;

BURNSITE SAMPLE RELEASE 2/17 1130 TUCKER 93015302
6921-2 S/N 405921

: 17-Feb-99
: H3AB -- SWIPE
: 20-600

5.0 minutes

€.00 +-
: 463.3
¢ 1.038
8.90%
1.000 £

.43E+00 dpm/f
.46E+Q0 dpm/f

2.15

Alpha Efficiency =.1.0390 - exp(-0.00990*tSIE"1.1780)

Flag Description:

>CL Result >
<CL Result <
@CL : Result <
@CL Result >

RPSD Client

ID

- - - -

S# 1ID

2 001
3 002
4 003
5 004
6 005
7 006
8 007
9 008
009

11 01
12 0X
‘©

==
=

2-sigma Error
2-sigma Error
2-sigma Error
2-sigma Error
cpm
001 5.80E+00
002 4 _.40E+00
003 5.40E+00
004 4.80E+00
005 4.40E+00
006 4 .20E+00
007 6.20E+00
008 4.20E+00
009 4 .40E+00
010 2.80E+00
011 4.60E+00
012 3.40E+00

and Result >
and Result <
and Result >
and Result <
Error tSIE
2.15E+00 467
1.88E+00 461
2.08E+00 460
1.96E+00 453
1.88E+00 473
1.83E+00 470
2.23E+00 470
1.83E+00 459
1.88E+00 464
1.50E+00 468
1.92E+00 471
1.65E+00 471

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

1.039
L.039
1.039
1.039
1.039
1.039
1039
1.039
1.039
1.039
1039
1.039

Alpha Activity

dpm/f

=1,82E=01
-1.54E+00
=5:.77E~-01
-1.15E+00
-1.54E+00
-1.73E+0Q0

1.92E-01
-1.73E+00
-1.54E+00
-3.08E+00
-1.35E+00
-2.50E+00

Exrror

4 .20E+00
4 .05E+00
4.16E+00
4,.10E+00
4 .05E+00
4 .03E+00
4 .27E+0Q00
4 _.03E+00
4 .05E+00
3.82E+00
4.07E+00
3.92E+00

Flag
<CL
<CL
<CL
<CL
<CL
<CL
<CL
<CL
<CL
<CL
<CL
<CL
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*********************i*********************i****************i**‘fﬁ%ﬁ*j/

* Sandia Radioactive Sample Diagnostics Program 2-17-1999 *
dhkdkhdhhk kbbb dhkhrddhdhrd b rrrhrrkrrdrbbdrdbrddbhrdrdbdr bttt rrdhddrn

LSC Analysis Program - version 5.3

Batch Number : 93015302

Count Protoceol : 1

Client BURNSITE SAMPLE RELEASE 2/17 1130 TUCKER 93015302
Laboratory ID 6921-2 S/N 405921

we ss e

Count Date 17-Feb-59
Protocol Name : H3AB -- SWIPE
Region of Interest : 12-2000

Count Time : 5.0 minutes
Background cpm : 36.20 +- 5.38
Background tSIE : 463.3
Background Eff : 0.841
Systematic Error : 6.30%

Sample Aliquot : 1.000 £

Beta MDA = 1.56E+01 dpm/f

Beta CL = 7.45E+00 dpm/f

Beta Efficiency = .0.8410 - exp(-0.01319*tSIE"1.1040)
Flag Description:

>sCL : Result
<CL : Result
@CL : Result
@CL : Result

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

2-sigma Error and Result
2-sigma Error and Result
2-sigma Error and Result
2-sigma Error and Result

vV AAV
AV AV

-

RPSD Client Beta Activity
S# ID ID cpm Error tSIE Eff dpm/£ Error Flag
2 001 001 4 _.00E+01 5.66E+00 467 0.841 4.52E+00 1.34E+01 <CL
3 002 002 3.70E+01 5.44E+00 461 0.841 9.51E-01 1.29E+01 <CL
4 003 003 4 .20E+01 ©5.80E+00 460 0.841 6.90E+00 1.37E+01 <CL
5 004 004 3.78E+01 5.50E+00 453 0.841 1.90E+00 1.31E+01 <CL
& 005 005 4_00E+01 5.66E+00 473 0.841 4.52E+00 1.34E+01 <CL
7 006 006 4 .00E+01 5.66E+00 470 0.841 4.52E+00 1.34E+01 <CL
8 007 007 3.78E+01 ©5.50E+00 470 0.841 1.90E+00 1.31E+01 <CL
S 008 008 3.80E+01 5.51E+00 459 0.841 2.14E+00 1.31E+01 <CL
10 009 009 3.22E+01 5.07E+00 464 0.841 -4.76E+00 1.27E+01 <CL
11 010 010 4.02E+01 5.67E+00 468 0.841 4.76E+00 1.34E+01 <CL

12 011 011 3.6BE+01 ©5.42E+00 471 0.841 7.13E-01 1.29E+01 <CL

13 012(:::) 012 3.84E+01 ©5.54E+00 471 0.841 2.62E+00 1.32E+01 <CL



hhkkbrrh kbt dhrdbrdrrrrrdkrdrrdrrhbrhdrrdrhbrdbrrrhrhk vk bbb rrhrtrdwrdrkrrdrtrdw

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (806 Laboratory] *
* 2/19/99 7:52:42 PM *

kkkhdrhkkhkhkhddhkhdthbhtdrtrtrdhbdrrdrdbrhhdrbhbrrdrdrrdrhrrrdrdrrdorrhrdrerdrdrrdrbrdrdrdrdy

*
SE:*****Ll$j§¥2*+******

*
* Analyzed by: s Z{Gﬂ_ $9 Reviewed by:
***********?******* dkhkkhkdhkdhkrkkhkkrkbkbkbdrdrhrhdr

Customer . P.FRESHOUR/D.PERRY (6134/SMO)
Customer Sample ID : 044713-003
Lab Sample ID : 90038001°

Sample Description MARINELLI SOLID SAMPLE

Sample Quantity 2 708.000 gram

Sample Date/Time : 2/17/99 9:34:00 AM
Acquire Start Date/Time : 2/19/99 6:12:28 PM
Detector Name : LABOl

Elapsed Live/Real Time : 6000 / 6002 seconds

Comments:
222284222 RS RS RSl RS RS RE AR RS RS R AR LR RS AR SRS R XE RS RS R SRR AR SRR AR AR EE X

Nuclide Actlv1ty 2-sigma MDA

Name (pCi/gram ) Error (pCi/gram )
U-238 4 _49E-001 4 .3%E-Q01 4.60E-0Q1
RA-226 1.30E+000 9.22E-001 E.59E-001
PB-214 6.75E-001 1.53E-001 4 ,67E-002
BI-214 6.25E-001 1.45E-001 4 . 41E-002
PB-210 Not Detected @ --------- 7.67E+000
TH-232 4.96E-001 2.84E-001 1.57E-001
RA-228 4 .2BE-001 1.98E-001 1.80E-001
AC-228 5.06E-001 1.95E-001 9.35E-002
TH-228 4 . 94E-001 1.85E-001 4 .67E-001
RA-224 7.39E-001 3.26E-001 1.02E-001
PB-212 6.15E-001 1.26E-001 4 .07E-002
BI-212 6.18E-001 4 .99E-001 3.16E-001
TL-208 5.52E-001 1.93E-001 7.40E-002
U-235 Not Detected @ -~-------- 1.83E-001
TH-231 Nct Detected @ --------- 1.99E+00Q0
Pa-231 Not Detected @ --------- 1.29E+000
TH-227 Not Detected @ --------- 2.72E-001
RA-223 Not Detected @ --------- 1.31E-001
RN-219 Not Detected @ =------=--- 3.30E-001
PB-211 Not Detected @ ------a--- 7.05E-0Q1
TL-207 Not Detected @ --------- 1.39E+001
AM-241 Not Detected @ --------- 1.91E-001
PU-239 Not Detected @ --------- 3.46E+002
NP-237 Not Detected  ----n-a--- 2.38E-001
PA-233 Not Detected @ --------- 5.53E-002
TH-229 Not Detected — --------- 1.56E-001

Note: Ra-225 znd U-238 amma 023KS

interferz. citherisct
may be over-estimas

m
tn
. rn =



[Summary Report]

Nuclide
Name

AG-110m
BA-133
BE-7
BI-207
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
CO-57
CO-58
C0-60
CR-51
CS-134
CS-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
RU-103
RU-1086
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TC-99m
TL-201
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: : 90038001
Activity 2-sigma
(pCi/gram ) Error

Not Detected

_Not Detected

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

1.43E-002
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.14E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

---------

.........

P e ppe—

.........

.........

.........

.........

MDA
(pCi/gram )
3.60E-002
3.12E-002
4_.85E-002
2.31E-001
2.76E-002
7.91E-001
1.30E-001
2.43E-002
4_.37E-002
1.84E-001
3.46E-002
2.35E-002
3.29E-002
3.83E-002
2.28E-001
3.25E-002
2.09E-002
7.12E-002
1.73E-001
1.10E-001
6.71E-002
6.29E-002
2.96E-002
3.19E-002
2.70E-002
2.77E-001
4.47E-002
3.46E-002
4 . 20E-001
4.03E-002
4 ,52E-001
1.52E-001
.27E-001
.77E-001
.56E-Q02
.82E-001
.01lE-Q02
.72E-002
.55E-002
.42E-002
.45E-002
.58E-001
.25E-001
.64E+001
.50E-0Q01
.60E-001
.85E-002
.09E-001
.84E-002

UHRNHEFPRENHELODWININNEN
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3 Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [806 Laboratory] *
% 2/22/95% 8:05:44 AM <

Thkhkkdrdhkrhhkhkhkdrhkdrhdbhdrddrrhdrrdrbdrdrrrkbhrrdbd ot bbbk drrrdrdhdrrdradrhdrdrdrrhdrtad

* *
* Analyzed by: Z 2"’—/5' 7 Reviewed by: dd;s !33 *
Tk kbbb d bbb N At hrtwrdhrdrddrrrd kbbb dd Tk Kk kK x* ik hkdkk

Customer

: P.FRESHOUR/D.PERRY (6134/SMO)
Customer Sample ID : 044714-003
Lab Sample ID : 90038002

Sample Description
Sample Quantity

MARINELLI SOLID SAMPLE
582.000 gram

Sample Date/Time : 2/17/99 9:40:00 AM
Acquire Start Date/Time : 2/18/99 7:54:30 PM
Detector Name : LABO1

Elapsed Live/Real Time : 6000 / 6002 seconds

Comments:
khkkdkkkdhkrkdrkdrhhkdhkdtrrdtddrhrrdrrdrrdrhrdrdrhddrrdrtrrrrdrrdrrrddrddd bttt rtd

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 7.41E-001 4_.42E-001 4.96E-001
RA-226 1.88E+000 1.04E+00Q0 5.82E-001
PB-214 7.31E-001 1.58E-001 5.36E-002
BI-214 6.14E-001 3.07E-001 5.38E-002
PB-210 Not Detected  --------- 8.65E+000
TH-232 6.89E-001 4 .22E-001 1.63E-001
RA-228 5.96E-001 3.19E-001 1.94E-001
AC-228 5.28E-001 2.16E-001 1.10E-001
TH-228 9.40E-001 3.04E-001 4 _.90E-001
RA-224 7.09E-001 3.87E-001 1.23E-001
PB-212 6.63E-001 1.38E-001 4 .29E-002
BI-212 6.93E-001 4_.79E-001 3.11E-001
TL-208 5.25E-001 1.81E-Q01 8.10E-002
U-235 Not Detected @ --------- 2.10E-001
TH-231 Not Detected @ --------- 2.30E+00Q
PA-2131 Not Detected  --------- 1.44E+000
TH-227 Ncot Detected @ ---=--=---- 3.07E-001
RA-223 Not Detected  --------- 1.52E-001
RN-219 Not Detected  ------=--- 4 . 16E-001
PB-211 Not Detected  --------- 9.24E-001
TL-207 Not Detected @ --------- 1.43E+001
AM-241 Not Detected @ --------- 2.10E-001
PU-239 Not Detected @ --------- 3.70E+002
NP-237 Not Detected @ --------- 2.68E-001
PA-233 Not Detected @ --------- 6.22E-002
TH-229 Not Detected = --------- 1.86E-001
Note:  Ra-22% ana U-235 gammia peaks

interfere. ither isQicee
may be over-estimaizc.



[Summary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
BI-207
CD-108
CD-115
CE-135
CE-141
CE-144
CO-56
CO0-57
CO-58
C0-60
CR-51
CS-134
CS-137
EU-152
EU-154
EU-155
FE-59
GD-153
EG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
NE-95
ND-147
NI-57
RU-103
RU-106
EB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TC-9%m-
TL-201
XE-133
Y-88
ZN- €5
ZR-95

Activity

(p

Not
Not

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

Ci/gram )
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

1.06E+001
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID: : 90038002

2-sigma
Error

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

.........

MDA

{pCi/gram )

-- e e e == =a -

4.38E-002
3.42E-002
5.23E-002
2.77E-001
3.26E-002
8.80E-001
1.57E=001
2.64E-002
4.8%E-002
2.04E-001
3.62E-002
2.58E-002
3.84E-002
3.90E-002
2.58E-001
3.98E-002
3.:82E-002
7.68E-002
2.11E-001
1.18E-001
8.41E-002
7.40E-002
3.34E-002
3.61E-002
2.93E-002
2.91E-001
5.62E-002
3.95E-002
4.74E-001
4.53E-002
5.97E-001
1.74E-001
2.44E-001
2.17E-001
2.88E-002
.28E-001
.96E-002
.35E-002
.27E-002
.82E-002
.06E-002
.85E-001
.50E-001
.24E+001
.68E-001
.92E-001
.97E-002
.24E-001
.75E-002

OHNHEREPNNEbAWOWW
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Thkkdrkhkkrhkhdrrhh bk rdhrhr v rrdhdr kb d bbb rd b wrr v rrrbredrid

i Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (806 Laboratory] *
i3 2/22/99 8:18:29 AM *

dhkrdkhkrhkhkhkhkhkdrhkrhkhdkdrhtdhrdhdtrdrrhrdrhrdrhdrrdrdrdrdrdrrdrdbrddrdrddrdrhrdrdrrrarrdrtrdrrdrrd it
* *
* Analyzed by: 2 ZL/ﬁ § Reviewed by:

dhkhkkkkkhkkhkkdrdkhrhik hkhkhkk A khrhdhkkhdkrddrhdrdrrrrrrrddi ***** *t}i%*i******

Customer : : P.FRESHOUR/D. PERRY (6134/SMO)
Customer Sample ID 044715- 003\\\_
90038003 )r

Lab Sample ID
Sample Description MARINELLI SOLID SAMPLE

es ea

Sample Quantity 680.000 gram

Sample Date/Time : 2/17/99 9:50:00 AM
Acquire Start Date/Time : 2/19/99 9:36:31 PM
Detector Name LABO1

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:
hkhkdhkdkhbdthrdhrdrdrhdrhrdtrdtrrrrdrdhrdbrrrrdrhrdtrrrrtrrdrhdrrdraedrrrrrdrdrtrtrttdt St dxrrst

Nuclide Activity 2-sigma MDA

Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ --------- 5.14E-001
RA-226 1.45E+000 8.22E-001 5.56E-001
PB-214 7.13E-001 1.49E-001 4 . 82E-002
BI-214 6.44E-001 1.44E-001 4 . 51E-002
PB-210 Not Detected @ --------- 7.37E+000
TH-232 5.18E-001 2.91E-001 1.49E-001
RA-228 4.51E-001 2.37E-001 1.51E-001
AC-228 5.24E-001 2.05E-001 9.50E-002
TH-228 8.09E-001 3.68E-001 4_.27E-001
RA-224 5.34E-001 2.76E-001 1.28E-001
PB-212 6.03E-001 1.24E-001 4.13E-002
BI-212 6.63E-001 5.70E-001 3.31E-001
TL-208 5.26E-001 1.60E-001 6.97E-002
U-235 ~1.65E-001 1.65E-001 1.96E-001
TH-231 Not Detected @ -----=---- 2.07E+00Q
PA-231 Not Detected @ --------- 1.39E+000
TH-227 Not Detected @ --------- 2.85E-001
RA-223 Not Detected @ ----=----- 1.37E-001
RN-219 Not Detected @ --------- 3.50E-001
PB-211 Not Detected = --------- 7.75E-001
TL-207 Not Detected @ --------- 1.41E+001
AM-241 Not Detected - --------- 1.86E-001
PU-239 Not Detected @ --------- 3.48E+002
NP-237 Not Detected @ --=------ 2.54E-001
PA-233 Not Detected @ --------- 5.38E-002
TH-229 Not Detected  ---=------ 1.63E-001

Note: Fa-225 and U-235 gammz peaks
Intertere. Eithier isotope

may be qver-astimated.



[Summary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
BI-207
CD-109
CD-115
CE-139
CE-141
CE-144
C0-56
CO-57
CO-58
C0-60
CR-51
CS-134
.CS-137
EU-152
EU-154
EU-155
FE-58
GD-153
HG-203
=131
IR-182
K-40
MN-52
MN-54
MO-98
NA-22
NA-24
NB-95
ND-147
NI-S57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TC-99m
TL-201
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: : 90038003
Activity 2-sigma
(pCi/gram ) Error

-—— e m = --— -

Not Detected

Not Detected

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

9.86E+000
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

.........

.........

--—-- == = =

.........

.........

.........

.........

_________

_________

MDA
(pCi/gram )
3.76E-002
2.98E-002
4,.58E-002
2.49E-001
2.74E-002
8.20E-001
1.34E-001
2.51E-002
4.47E-002
1.86E-001
3.33E-002
2.39E-002
3.21E-002
3.71E-002
2.30E-001
3.47E-002
3.29E-002
7.08E-002
1.82E-001
1.10E-001
6.92E-002
6.71E-002
3.01E-002
3.37E-Q02
2.67E-002
2.74E-001
4.B9E-002
3.64E-002
4.27E-001
4.12E-002
S.30E-001
1.68E-001
2.36E-001
1.66E-001
2.91E-002
2.84E-001
6.63E-002
2.73E-002
7.71E-002
3.52E-002
3.65E-002
1.73E-001
2.23E-001
2.45E+001
1.56E-001
1.74E-001
3.34E-002
1.16E-001
5.39E-002



Thhrhkbkhkhhrhkbdrohhrrkrdrdrrrrhrrbr bbb bbb bbbk rdbr kv b rrr vk dor

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [806 Laboratory] *
* 2/22/99 8:55:32 AM *

Ahkkkdkhhrhr btk h bk d kb ok kT h kA rrrrdrdrdrrrrresr

* *
* Analyzed by: ‘Z/EL 54 Reviewed by: é;J;s)Q? *
khkhkkhkkrhdhdthrhdrhkdfrrhthrrhkdrrrdrrrrrdtrdrrrdrrrhrdrrtrdrrrrrdiried *k k¥ ok kokodk ok

Customer : P.FRESHOUR/D.PERRY (6134/SMO)
Customer Sample ID : 044716-003

Lab Sample ID : 90038004

Sample Description : MARINELLI SOLID SAMPLE
Sample Quantity - 893.000 gram

Sample Date/Time : 2/17/99 10:17:00 AM
Acquire Start Date/Time : 2/19/99 11:18:32 PM
Detector Name : LABO1

Elapsed Live/Real Time : 6000 / 6002 seconds

Comments:
IR RS RS 2 R R R R A R R R R R R R R R R R R R R R R R R R R A R R R R A R R AL R R R R 2R 22 R R L e 2 22 2 AR R LR S

Nuclide Activity 2-sigma MDA

Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  --------- 4 . 06E-001
RA-226 1.72E+000 6.95E-001 3.897E-001
PB-214 7.89E-001 1.54E-001 3.87E-002
BI-214 7.27E-001 1.45E-001 3.41E-002
PB-210 Not Detected  --------- 6.15E+000
TH-232 2.61E-001 2.07E-001 1.09E-001
RA-228 2.74E-001 1.53E-001 1.21E-001
AC-228 2.69E-001 1.65E-001 7.26E-002
TH-228 3.23E-001 1.44E-001 3.18E-001
RA-224 3.68E-001 2.32E-001 8.69E-002
PB-212 2.55E-001 6.41E-002 3.43E-002
BI-212 3.52E-001 3.44E-001 2.51E-001
TL-208 2.43E-001 1.03E-001 5.58E-002
U-235 8.57E-002 1.31E-001 1.54E-001
TH-231 Not Detected @ --------- 1.61E+0Q00
PA-231 Not Detected  --------- 9.78E-001
TH-227 Not Detected @ --------- 1.87E-001
RA-223 Not Detected @ --------- 1.04E-001
RN-219 Not Detected @ -----=---- 2.75E-001
PB-211 Not Detected @ =--------- 6.14E-001
TL-207 Not Detected @ --------- 1.02E+001
AM-241 Not Detected @ =--------- 1.42E-001
PU-239 Not Detected @ --------- 2.60E+002
NP-237 Not Detected @ --------- 1.89E-001
PA-233 Not Detected  --------- 4 _.28E-002
TH-229 Not Detected @ --------- 1.22E-001

Mote: Ra-228 and U-238 gamma £2aks
interfere. citnier isotope
may be over-estimated.



[Summary Report] - Sample ID: : 90038004

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Exrror (pCi/gram )
AG-108m Not Detected  ----=---=-- 2.73E-002
AG-110m Not Detected @ =«-------- 2_.30E-002
BA-133 Not Detected @ --------"- 4_.12E-002
BE-7 Not Detected @ --------- 1.72E-001
BI-207 Not Detected @ --------- 2.04E-002
CD-109 Not Detected @ -----=--=. 6.28E-001
CD-115 Not Detected @ --------- 9.78E-002
CE-139 Not Detected = --------- 1.96E-002
CE-141 Not Detected @ --------- 3.4%E-002
CE-144 Not Detected @ --------- 1.48E-001
CO-56 Not Detected @ --------- 2.55E-002
CO-57 Not Detected @ --------- 1.85E-002
CO-58 Not Detected @ --------- 2.45E-002
CO-60 Not Detected @ --------- 3.05E-002
CR-51 Not Detected @ --------- 1.81E-001
CS-134 Not Detected @ --------- 2.87E-002
CS-137 Not Detected = =--------- i2.55E-002
EU-152 Not Detected = --------- 5.54E-002
EU-154 Not Detected @ --------- 1.28E-001
EU-155 Not Detected = ---e--c--- 8.62E-002
FE-59 Not Detected  --------- 4.86E-002
GD-153 Not Detected @ --------- 5.13E-002
HG-203 Not Detected @ --------- 2.28E-002
I-131 Not Detected @ --------- 2.59E-002
IR-192 Not Detected  ---ceaa--- 2.01E-002
K-40 4_.64E+000 8.81E-001 2.01E-001
MN-52 Not Detected W =--------- 4,03E-002
MN-54 Not Detected @ --------- 2.63E-002
MO-99 Not Detected @ =----=----- 3.12E-001
NA-22 Not Detected @ -------=-- 2.86E-002
NA-24 Not Detected @ =--------- 5.20E-001
NB-95 Not Detected @ -----==--- 1.18E-001
ND-147 Not Detected @ --------- 1.67E-001
NI-S7 Not Detected  --------. 1.54E-001
RU-103 Not Detected @ =-----c--- 2.03E-002
RU-106 Not Detected — --------. 1.99E-001
SB-122 Not Detected = -------.-. 4.73E-002
SB-124 Not Detected @ --c---ca-. 2.16E-002
SB-125 Not Detected @ -c---ec-a-- 5.91E-002
SN-113 Not Detected @ --------- 2.70E-002
SR-85 Not Detected  =--=eaw--- 2.61E-002
TA-182 Not Detected @ --------. 1.32E-001
TA-183 Not Detected = -----c-.-- 1.71E-001
TC-99m Not Detected @ --------- 2.30E+001
TL-201 Not Detected W -=------. 1.26E-001
XE-133 Not Detected @ --------- 1.35E-001
Y-88 Not Detected  =s-om-wes 2.71E-002
ZN-65 Not Detected @ ---c-c--o--- 8.83E-002
ZR-95 Not Detected @ ---------

3.58E-002
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¥ Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [806 Laboratoryl *
L 2/20/89 3:43:08 PM *

khkkkrkhkdrhkdkhhkhkrhkhhrkrkbrrdrhdrrkrrrd kb rrdrrdrdrrdrtrtrdrdrdrrdrrrrrdrdrrrvdw

* \ *
* Analyzed by: ° Z/)J—/f § Reviewed byikgd c?daé.JQﬁ *
dkkdkkdkkkkkkhkkkrhdid Thkhhkrdrdr kbbb drrrrddd LR & x * *hdkrxkhkdx
Customer : P.FRESHOUR/D.PERRY (6134/SMO) -

Customer Sample ID : LAB CONTROL SAMPLE USING CG134
Lab Sample ID : 90038005

Sample Description MIXED GAMMA STANDARD CGl34

Sample Quantity : 1.000 Each

Sample Date/Time : 11/01/90 12:00:00 PM
Acquire Start Date/Time : 2/20/99 3:32:55 PM
Detector Name : LABO1

Elapsed Live/Real Time : 600 / 605 seconds

Comments:
Akt hkhrhkwrhkhrdtddhrdthkhrdrhrdrhrdrhrrrhrrdthrrhbdrddrddbhrrdrhddrdhbrrdrdrhbdrrdrbtrrrtrrdrdrrriert

Nuclide Activity 2-sigma MDA

Name (pCi/Each ) Error (pCi/Each )
U-238 Not Detected @ --------- 2.65E+003
RA-226 Net Detected @ --------- 5.24E+003
PB-214 Not Detected @ --------- 7.09E+0Q02
BI-214 Not Detected @ --------- 6.34E+002
PB-210 Not Detected  --------- 6.95E+004
TH-232 Not Detected @ --------- 2.26E+003
RA-228 Not Detected @ --------- 2.89E+003
AC-228 Not Detected @ --------- 1.77E+003
TH-228 Not Detected  --------- 1.34E+005
RA-224 Not Detected @ --------- 5.78E+003
PR-212 Not Detected @ --------- 9.06E+003
BI-212 Not Detected @ --------- 9.02E+004
TL-208 Not Detected @ --------- 1.93E+004
U-235 Not Detected @ --------- 1.41E+003
TE-231 Not Detected @ --------- 1.98E+004
PA-231 Not Detected @ --------- 1.34E+004
TH-227 Nect Detected @ --------- 2.29E+003
RA-223 Not Detected @ --------- 1.00E+026
RN-2189 Not Detected @ -=-------- 6.01E+003
PB-211 Not Detected @ --------- 1.37E+004
TL-2Q07 Not Detected @ --------- 2.52E+005
AM-241 8.15E+004 1.41E+004 1.36E+003
PU-239 Not Detected @ --------- 2.43E+006
NP-237 Not Detected @ --------- 1.33E+003
PA-233 Not Detected @ --------- 6.38E+002
TH-229 Not Detected @ -----=---- 1.13E+003



[Summary Report]

Nuclide
Name

- - - = - -

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-52
MN-54
MO-99
NA-22
NA-24
NB-95
ND-147
NI-S7
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TC-99m
TL-201
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: : 90038005
Activity 2-sigma
(pCi/Each ) Error

.- mEm-m-----

Not Detected
Not Detected

"Not Detected

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

7.83E+004
Not Detected
Not Detected

6.88E+004
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

_________
-—e—eme———- -
_________

- - - = .- -

- == —--=

--- === == -
- - e == m - -
.........
.........

MDA

(pCi/Each )

3.52E+002
8.25E+006
7.77E+002
4 .B4E+020
3.58E+002
4 _32E+005
1.00E+026
B.06E+008
1.00E+026
2.17E+006
2.85E+014
4.04E+005
2.92E+015
5.23E+002
1.00E+026
4.82E+003
3.29E+002
8.15E+002
3.00E+003
2.54E+003
1.00E+026
2.80E+006
1.07E+022
1.00E+026
6.92E+014
1.67E+003
1.00E+Q26
3.39E+005
1.00E+026
2.00E+0023
1.00E+026
1.00E+0Q026
1.00E+026
.00E+Q26
.00E+Q026
.89E+0Q05
.00E+026
.32E+Q17
.17E+003
.85E+010
.77E+Q1¢
.14E+011
.00E+026
.00E+026
.00E+026
.00E+026
.51E+010
.39E+006
.10E+017

HUNHEFHERRRALWOARHWORR
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
x Quality Assurance Report *

khkhkhkkk bk hbhdhhdhhdddbdrr b d bkt b bk drdrdrddhdrrrdrrrddrdrrdrrrdrdrhdtdsx

Report Date" 2/20/99 3:43:11 PM =

QA File : C:\GENIE2K\CAMFILES\LCS1.QAF

Analyst Z FED

Sample ID : 90038005

Sample Quantity 2 1.00 Each

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

Measurement Date : 2/20/99 3:32:55 PM

Elapsed Live Time E €00 seconds

Elapsed Real Time 3 605 seconds

Parameter Mean 1S Error New Value < LU : 8D : UD : BS >

AM-241 ACTIVITY 8.535E-002 2.596E-003 8.153E-002 < - : 3 >

CS-137 Activity 6.838E-002 9.776E-004 €.878E-002 < : - H >

CO-60 Activity 7.€607E-002 2.658E-003 7.641E-002 < 2 - 3 >

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

Reviewed by: (//:;9 222 [55
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ANNEX 6-E
Data Validation Results
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/ Q_—\M_C_\-Q)c‘k C&"\f*\\- “—.l—a

N ngdis
SAMPLE FINDINGS SUMMARY A Y e
Site: lﬁﬁ S’-Lﬁ &3
AR/COC: OO Data Classification:
' Sample/ DV
Fraction No. Analysis Qualifiers Comments

CYES ¢~ Cd-977,350-
=2.5~55

CY 6y C-B%-97T, 350

Na34-92-1 3

)
BRE \ >
Cv65¢-GU -175, 350 } )
g
|

|- 2.5- 0L

2:5-3-S
CyesT-36-975, 35

er—'?— f-)LJL
S C- A4S, T -
V-2 %53

Efd €270 g Lo 55 L

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

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

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

Comments - This is only to be used if 2 comment associated with the qualifier is not appropriate, needs modification
because of an unusual circumstance, or additional clarification is warranted.

Test Methods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPABD15B, EPAB08 1, EPA8260, EPA8260-M3,
EPA8270, HACH_ALK, HACH_NO2, HACH_NO3, MEKC_HE, PCBRISC

Reviewed by: Z/;d&/éy Date: ////{/?F
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TOP 94-03
Rev. 0
Altachment C
Page 35 of 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
: : Page 1 of 16

SITEOR PROJECT E L Sile 65 CASE NO. 7214.22069

ANALYTICAL LABORATORY  COPE _ SAMPLE IDS
LABORATORY REPORT # 1 §( 057 CL65¢-EUH - g2rips

TASK LEADER u'&‘:('qer—"'?
NO. OF SAMPLES = 34 nwlh -Lobco~

CCC 600217 DATA ASSESSMENT SUMMARY
_ ‘ icP AA MERCURY  CYANIDE

1. HOLDING TIMES v v v

2. CALIBRATIONS W v v

3.  BLANKS i v o

4. 1S W

5. LCS o &

6. DUPLICATE ANALYSIS I g o

7.  MATRIX SPIKE o » o

8. MSA "3 o A

9.  SERIAL DILUTION i

10. SAMPLE VERIFICATION - > /

11. OTHERQC . -

12. OVERALL ASSESSMENT 18 o 1

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

ACTIONATEMS: - N\J\r\or* GGWH i&_yo&’x@((é\"p-xi

Xz _paz

AREAS OF CONCERN:

REVIEWED BY: / /@ﬂ'é"y’
DATE REVIEWED: ////{/¢/

AL/2-94/WPSNL:SOP3044C.R1



TOP 94-03
Rev. 0
Attachment C
Page 36 of 115
July 1994

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

Page 2 of 16

ACSTIONTTENMST AG noled W Ate case e e ,fh,\e w\.a]n-n& s
Ricovery L Myez was S(ﬁ%kﬂu lows L 765 Zo. AQ,J_A-,L,{Q
C,r/'ﬂ.ma uns YO~ 20. €r’{a-‘s-€ -*\’L-e, I\’\S/) i“frf&-ﬁxﬂf—-} o)
o etavle pnl Alhe LCS/0CS pecove~ter (e
n(:(‘ﬂ:a(z\ﬂc. L N\o ﬂda(f("?m&\‘\cr- 7R 4 a;p!'\ezé

The M30 rCcoreny L Showe war olse lows 56717

\ool gaghe e, g [oCS JNCS weconares woere accestalle.
Mo Gucx\isam () 6{:’?){ 7l

Lo (ewr(s A€ load igre wded om ATy nebtlod Ui b

AREAS OF CONCERN: .\flcw(\'?’(‘%ggwy‘{ resolly pepre all P02 Hle bl talae
,}\)r:;' ailua\"-@\%%ﬁ'\; &f,a\ A

Fead Oolizede @l dicoeded 35AE REOD o (ad M
"‘\_’b\f- -Qc\'\ew*\f—ﬁ ;.‘Q:\-?F‘JI Icé‘)uH—s [ et o < %\-m(’.ﬁm( _J-

CYeSC-BH-7 30-1-2.5-35
CHLYC—(d - 97, 350—-1-2. 70U <~ A

CY65C-Cd-A75,350-2.5-2-F
CY6SC -3 -7, 750 -2.5-3- O * T

OVERALL DATA QUALITY ASSESSMENT Qa}m Qupplacs C’i(g_fp-(:"b(P .

M\r\(\ QL)( ( C Cﬂ‘—{"‘a""r

Reviewed By: 4;&4;/ Date; (/& /2P

ALM2-94/WPISNL:SOP3044C.R1




TOP 94-03

Rev. 0
Attachment C
Page 37 ol 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 whn::h samples exceed the holding tlme Holding
time begins with validated time of sample collection. ’

Holding Days Holding Action
Time Time was
Parameter Criteria Sample ID Exceeded
i —

=
I —
“ i !71 ;@/

s ==

Were the correct preservatives used? Yes [3/ Ne []

List below samples that were incorreclly preserved.

[L Sample No. Type of Samples Deficiency Action

/
e

L S

=
\%\

<

L
| S

ll e
L

Reviewed By: A(Qﬂé;g ey ' Date: /[//‘5/7/

AL/2-94MWP/SNL:SOP3044C.R 1



~TOP 94-03
Rev.0
Attachment C
Page 38 of 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
Page 4 of 16

2.0 INSTRUMENT CALIBRATION

2.1 Percent Recovery Criteria

Indicate %Recovery (%R) criteria used to evaluate calibration standards:

Metals: No-(LO
Mercury: §¥o - (10
Cyanide: :

Other:

List below the analytes which did not meet %R criteria for initial and continuing calibration standards:

. IcCv/iCCV .
Analysis Date # Analyte %R Action Samples Affected
_—
]
. ) f/ - /
J JiA = '

2.2 Analytical Sequence

Did the laboratory use the proper number of standards for calibration as described in the EPA method? Yes
B o~ O

Have initial calibrations been performed at the beginning of each analysis and at the frequency indicated by the
EPA method? Yes [~ No [J

Have continuing calibration standards been analyzed at the beginning of sample analysis and at a minimum
frequency indicated by the EPA method and at the end of the analysis sequence? Yes No (J

If no for any of the above, outline deviations and actions taken below:

N/ A

Reviewed By: 74();,%0  Date: /‘/ZJ’/?J. |

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



TOP 94-03

Rev. 0
Attachment C
Page 39 of 115
July 1994
INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
Page 5 of 16

Were the correlation coefficients for the calibration curves for AA, Hg, CN, and other spectrophotometric
methods 20.995? (Check calculations performed for calibration curves.) Yes [3/ No [J

/A

It no, list:
Date Anaiyte Coeflicient Action Samples Affected
//
y s =l e
—
/ ]

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 and Continuing Calibration Blanks (ICB/CCB) been analyzed at the frequency required in the EPA
method? Yes E/ No (]

If no, summarize problems and resolutions in the narrative report.
List analytes detected in ICB and CCBs below:

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

l Required

Analysis Date | ICB/CCB No. Analyte Conc. Detection Limits Action Level Samples Affected |
/E

OU=——

)

/

Reviewed By: M&;z Date: l/ﬁ/;{/%" |

AUZ2-94/WP/SNL:SOPJ044C.R1




TOP 84-03
Aev.0
Altachment C
Page 40 of 115
July 1994

3.2 Method Blank

INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)

Was one method blank anaiyzed for:

Each of 20 samples? Yes E/ No (I
Each digestion batch? Yes @ noO

Each matrix type? Yes Q/ Ne [
Both AA and ICP when both are used for the same analyte" Yes [

or

At the irequency indicated in the EPA method or QAPjP? Yes [g/ No (J

Page 6 of 16

No D N{4‘

NOTE Method bIank is the same as the calibration blank for mercury and for wet cherrustry analysis.

List analytes detected in methad blank samples below. NOTE: For soil samples, be sure to calculate blank
values using digestion weights and volumes.

Lonol st -
Preparation Analyte Conc. Required Action Level B
Date ’ Detection
Limits Samples Affected J
é-10-qg Lead 0.ty R LE None. i
6-12-98 | Lead 03173 o5 7.0 None "

> :
Is concentration in the method blank below the dm limit? Yes B/ No [J
Rone - wosalls 510

Atfected samples:

Date:

Reviewed By: /Zﬂg[}@

ALR-94/WP/SNL:SOP3044C.R1

L/ 2F
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TOP 94-03

Rev. 0
Attachment C
Page 41 of 115
July 1994
INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)
Page 7 of 16

3.3 Field/Rinse/Equipment Blanks }Qo e Q&émﬁ.‘f(

Was a field/equipment blank analyzed as required by the EPA method or QAPjP? Ye No [

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

digestion weights and volumes.

Date Blank ID Analyte /] Conc. Limits

g : Required
Collection ; Detection Samples
Action Level Affected
=

2

i

/

L/

2]

L

T

4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS

Was an ICP interference check sample (ICS) analyzed at the beginning and end of a run or at least twice every
8 hours? (Not required for Ca, Mg, K, and Na) Yes B/ No (1

Ny A

Samples affected:

Are the values of the ICS for solution AB within 80-120%R? Yes G/ Ne [J

If no, is the concemratioﬁ of Al, Ca, Fe, or Mg lower than in ICS? Yes O w~n 0O M/ A

Reviewed By: / %4, Date: /I%I{/ G -

AUZ-24/WP/SNL:SOP3044C A1
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Rev.0
Attachment C
Page 42 of 115
July 1994

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

Page 8 of 16

If no, list below all analytes which did not meet %R criteria and in which the concentration of Al, Ca, Fe, or Mg

is higher than in the ICS:

Date Analyte %R - Action Samples Affected
/P

]

/1

l
—

A

/

e

. Are any results > IDL for those analytes which are not present in the ICS solution A? Yes O ne 3

It yes, resuits >2 (absolute value of the IDL}) indicate either a positive or negative interference and must be

qualified.
JO/A

Samples affected:

Check for transcription/calculation errors. Briefly summarize errors and associated actions when data quality
might have been affected.

50 LABORATORY CONTROL SAMPLES (LCS)

Was an LCS analyzed at required frequency? Yes [3/ No [

Samples affected:

Moa{

Reviewed By: #/P/fé/ Déte: {1/4" /?cf’ |

ALR2-94/WP/SNL:SOP3044C.R1
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Rev. 0
Attachment C
Page 43 of 115
July 1994

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

List below any LCS recoveries not within limits.

Page 9 of 16

Preparafion
Date Analyte %R Action Samples Affected
7// e 4
lcl 4! N (’/
J /
- - //

—

l
w31 /
Y
/
=

6.0 LABORATORY DUPLICATE ANALYSIS

Were laboratory ddbiicate_s analyzed at required frequency? Yes D/ No OJ

N/&

Samples aifected:

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

Samples atiected:

P4

Is any value for sample duplicate pair <PQL and the other value >10xPQL? Yes ]

YA

NOB/

Samples affected:

Reviewed By: % Qﬁéy
v ] 7

ALS2-94/WP/SNL:SOP3044C.R1

vate: 4/ S G




TOP 94.03
RAev. 0
Attachment C
Page 44 of 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
Page 10 of 16

List below concentrations of any analyte that did not meet criteria for duplicate precision:

Sample Preparation ' Samples
iD Matrix Date Analyte PQL | RPD | Action Affected
ey e _
e
—
o

Check for transcnphonlcalculanon errors. Briefly summarize errors and associated actions when data quality
might have been afiected.

7.0 FIELD DUPLICATE SAMPLE ANALYSIS

Were field duplicates collecied at the frequency indicated in the EPA method or QAPjP?

Yes [ no [J

If yes, quality data associated only with the field duphcate pair. Calculate RPDs for each analyte in which both
values are greater than the IDL.

Is any value for sample duplicate < practical quantitation limit (PQL) and other value >10xPQL? Yes []1 no [

Reviewed By: /A/&Z/f{fz ) Date: f{// {/ 7L

AL2-94/WP/SNL:SOP3044C.R1
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Rev. 0
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INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
Page 11 of 16

Samples affected: ‘N/ 74

List below the analytes that 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 Action _ Affected
F18-0l /5§ S | w-~-a8 | wy =I5 % "3 -
39500 /o § s Y— (93| &3 LI A & Lo ol

Check for transcription/calculation errors. Briefly summarize errors and associated actions when dala quality

might have been affects.

4

8.0 MATRIX SPIKE ANALYSIS

NOTE: This matrix spike is a predigestion/predistallation spike.

Was a mal-rix spike prepared and analyzed at the required frequency? Yes B/ No [J

Reviewed By: /% : Date: {/‘{/739‘

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



TOP 94-03
Rev. 0
Attachment C
Page 46 of 115
July 1984 |

INODRGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
Page 12 of 16

Were matrix spikes performed at the concentrations specified by the EPA method? Yes B/ No (J

Samples afiected: ‘ J rZ A

Was matrix spike analysis performed on field or equipment blanks? Yes O No E/

Il equipment or field blanks are the only aqueous samples, miatrix spike analysis may be performed; however,
matrix spike samples must be present for the other matrices.

Samples affected: /U/ 14

\

List below the % fecoverig-:s for analyles that did not meet the criteria:

_ Collemebit

Sample Preparation— : ‘”
ID Matrix Date | Analyte %R Action Samples Affected

3% -0 B a7 | As |zg osie Long
6% -0 = Yot -aq8 A-c, 5.7 ,./Uom e ,/OO-«-p

Check for transcription/calculation errors. Also check 1o ensure matrix spike concentrations are not afiected by
sample dilutions performed. If matrix spike cancentrations are diluted below or close to IDL based on sample
dilutions performed, use professional judgment in qualifying data. Ensure that the laboratory performed sample
dilutions only when necessary as indicated by QA/QC requirements. Briefly summarize errors and associated
actions when data quality might have been affected.

Reviewed By: %Jgg/gfcf e Date: { (/é;/ (7 |

AU2-94/WP/SNL:SOP3044C.R1
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Rev. 0
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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 or poor dlgesnon efficiencies and/or
problems with matrix spike solution. For example, if matrix spike recovery for selenium is 0% and preparation

blank spike recovery for selenium is 92%, this may indicate sample matrix effects.

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS

Were duplica%ﬁecﬁons present for each sample, including required QC analyses (not required if MSA is
done)? Yes No (J
N /A

Samples affected: y

Were postdigéstion spikes analyzed for samples, including QC samples? Yes E/ No A< !‘¢<O Seed

Were postdigesiibn spikes analyzed at the required concentration? Yes 3 no

Ml

Samples affected:

‘ o
Was a dilution analyzed for samples with postdigestion spike recovery <40%? Yes O No [] M»(.
Samples affected: N‘¥A

MSA Analysis {(Method of Standard Additions)—MSA is required when serial dllutmns are not with + 10%. Was
MSA required for any sample but not performed? Yes O N Q/

Are MSA calculations outside the linear range of the calibration curve? Yes O e D—A%é('

Reviewed By: /ZJ,«;/% Date: {/{?f

AL/2-94/WPSNL:SOP3044C.R1
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INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
Page 14 of 16

NOTE: Ensure the spiking concentrations used for MSA analysis were at 50-100% and 150% of sample
concentration or absorbance.

Samples affected: ‘ N/JA'

10.0 SERIAL DILUTION ANALYSIS /U / A,

NOTE: Serial dilution analysis (ICP) is required only for initial concentrations equal to or greater than 10xIDL..
if applicable, was a serial dilution performed for:

Each 20 samples? Yes[J  No [J
Each matrix type? Yes [  No [J

Samples affected: - 4 A,
List below results which did not meet criteria of %D <10% for analyte concentrations greater than S0xIDL
before dilution:

Analysis
Date Sample ID Analyte IDL %D Action " Samples Affected

|
: —

Check for calculation errm%nd negative interferences.

Reviewed By: //(fgg /6;// A ljéte: ‘ /f{/{/¢f ik

AL/2-84/WP/SNL:SOP3044C.R1



TOP 94-03
Rev. 0
Attachment C
Page 49 of 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
e 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 B/ No [J

Are IDLs present for each analyte and each instrument used? Yes B/ No []

No

Is the IDL greater than the required detection limits for any analyte? Yes ()
(If IDL > required detection limits, flag values less than 5xIDL.)

87!

Samples affected:

Are ICP Interelement Correction Factors established and verified annually? Yes [} nNo O

Are ICP Linear Ranges established and verified quarterly? Yes 2 ~n O

If no for any of the above, review prablems and resclutions in namative report.

s

11.2 Reporting Requirements

7
Were sample results reported down to the PQL? Yes 0 noO

/4

Il no, indicate necessary corrections.
(o]

' {
Were sample results that were analyzed by ICP for Se, TI, As, or Pb at least 5xIDL? Yes O wned /%%L

Were sample weights, volumes, and dilutions taken into accoun! when reporting sample results and detection

limits? Yes No [ '

Reviewed By: -ﬁ%ﬁ /f// c{@ég Date: / ‘/A /%7 B

ALR2-94/WPISNL:SOPI044C.R}
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INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
Page 16 of 16

If no for any of the above, sample results may be inaccurate. Note necessary changes and i errors are
present, request resubmittal of laboratory package.

Were any sample results hlgth than the flinear range of calibration curve and no! subsequently reanalyzed at

N/A

the appropriate dilution? Yes O No

Samples aifected:

11.3 Sample Quantitation

Check a minimum of 10% of positive sample results for transcnptlonlcalculatlon ermors. Summarize necessary
corrections. If errors. are large request resubmittal of laboratory package.

Comments:

Approved By:*

Date:

“Task/Project Leader is responsible for approval of data set.

Reviewed By: /,// /(géj/‘i’ ' S / (é /?07

AL2-94/WP/SNL:SOP3044C.R1



At
i i N

TOP 94-03

Rev. 0
Attachment C
Page 99 of 115
July 1994
ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 1 of 18
siTE oR PROJECT E R Sile 65 ¢ SAMPLE IDS CWé5C—-BH — Seriey

ANALYTICAL LABORATORY (OEc

NO. OF SAMPLES ZY w, Lol s

LABORATORY REPORT# Q8657

CASENO. 524 21y 2104

DATA ASSESSMENT SUMMARY

Describe problems/qualifications below (Action ltems and Areas of Concem)

VOC = SVOC  PEST/PCB OTHER K&

1. HOLDING v 7 v/
TIMES/PRESERVATION

2. GC/MS INST. PERFORM. v o

3.  CALIBRATIONS/WINDOWS W o i

4. BLANKS ' il P g

5. SURROGATES W v gt

6.  MATRIX SPIKE/DUP v o ol -

7.  LABORATORY CONTROL o 2t o
SAMPLES

8. INTERNAL STANDARDS i v #

9.  COMPOUND . o o vpvsle -
IDENTIFICATION

10. SYSTEM PERFORMANCE g g o

11. OVERALL ASSESSMENT o ; i

/ (check mark) — Acceptable: Data had no problems or qualilied due 1o minor problems

N - Data qualified due to major problems
X - Problems, but do not affect data
Qualifiers;  J - Estimate

UJ - Undelected, estimated

rcronrEMS:  No acalficadren £~ TVOC

2%- X One J‘cuga[(_ %ua(‘?g\cz‘f

Lo " SVOC. 5 e qu_z.

AREAS OF CONCERN:

Reviewed By: ,4/ ({Q:/ég
Date: e/ E/ap”

[3
AU2-94/WP/SNL:SOP3044C.R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verificatiorn/Validation Level 3 DV-3)
Page 2 of 18

PROJECT/TASK LEADER: I—Lac\q er4—7
SRS

AeTioNTTEMST__Senyle CY65C-81-AITI50 ~(-2.5-55  suolied Lo SVOC,
Okv& i Lo ws Su»"l‘ac\m&f_ rEcover—, <QML€_ oS N %ﬂc_(_(,‘{

oL.vL of k/\e\it\f\q ‘("‘\"4— wf Al é.ﬂcl-aa€ (t’Sdl’(—T L\(WC«Q M3 o |
Aale v s réf’w'(,e_ﬁ Moal lrel ay esww

NO ‘;uur'.‘_[‘é ﬁ\c r\,-(—‘-‘zv\ aﬂa(wd< 4o VO cC .

\—A\.a (A r‘f,éfuﬁa-l—"o& 'L‘b pﬁsmwr(.é’_ ('O'Y*gcgc(cf_ Pe"an(*(j
Lo HE a—\q\‘-.é"s Coorrn b rcnor-(-_s Ml ede Koy

a:\d/ar- BOE  popecd o B wadipe s Theas sa ol &
2l Le r-’—mr-@( s Non—dedoct. Lok condmcdeA IO/EC;/C(,_S'

AREAS OF CONCERN:

i/tofac - C-:O!we({\\g'\i <(a— He e~ ~ectel Lv SAM o ﬂ/{(q
Al WE pes g are ven- delect.
ik

OVERALL DATA QUALITY ASSESSMENT

Reviewed By: | /ég/
Date: e/ TP

AL2-94/WP/SNL:SOP4044C R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3) :
. Page 3 of 18
1.0 HOLDING TIMES AND PRESERVATION
Indicate the holding time criteda below that was used to evaluate the samples. . .. . A i
. 3rd. ed.
Other:
List below samples that were aver holding time criteria.
Actlion

VTSR Date Analyzed

/

Sample ID

/

WL e

y

NOTE: VTSR = Validated time of sample receipt.
Were the correct preservatives used? Yes [g/ No OJ

List below samples that were incorrectly preserved.

Type of Sample Deficiency Action

Sample No.
: —

]

/
. /

DS A
(il

Reviewed By: / Jltz// Ecr
Date: . e ESGE
ALI2-84/WPISNL-SOP3044C. R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verificatior/Validation Level 3 DV-3)
Page 4 of 18

2.0 GC/MS TUNING CRITERIA
Has a GC/MS tuning performance been analyzed for every twelve hours of sample analysis for each GC/MS

instrument used? Yes 3~ No OO

Was the corect standard (listed in the EPA Method) used? Yes[~ wno [J

Have the ion abundance criteria been met for each tune? Yes B/ No [J

NOTE: GC/MS abundance criteria is specified by EPA method for GC/MS analysis (EPA B240A or 8270A).

If no-for any of-fhe above, list all the data associafed with the tune that either failed criteria or in which there

was no tune.

Problem Sample Affected (Action)

Date/Time
/

nANE

|

ly‘-’r
/

Check for transcription/calculation errors. If errors are present, briefly summarize necessary changes:

KA

Is the spectra of the mass calibration acceptable? Yes>B/ No.

it

Reviewed By: / v‘;&éq

Date: 2 /£ / 20
ALIE-94MPISNL.$0P3044C: A1
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ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 5 of 18
3.0 GCINSTRUMENT PERFORMANCE.
3.1 DDT Retention Time
Is DDT retention time for packed columns >12 minutes (except for OV;4 and OV-101)?
Yes(J wnolJ
If no, list below the DDT standards that failed criteria:
Affected samples and compounds: [ l/
I\ /
3.2 'Heiention Time Windows
List below compounds that were not withirf the retention time windows.
RT
Date/Time Compound / RT Window Action Affecled Samples

| /
1 /

/

Reviewed By: [Z ,Ic:i:' (54
Date: (L /ES9P
.

AL2-34/WPISNL:SOP3044C.R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3

3.3 DDT and Endrin Degradation

Page 6 of 18

List below the standards that have a DDT or Endrin breakdown of >28% (or a combined breakdown of >20%).

Date/Time Standard 1D DDT/Endrin % Breakdo\yé

Action

Affected Samples

3.4 DBC Retention Time Check

limits (2% for packed column, 0.3% capilla

ves [J No (J

(

Date

DBC %D

Action

|

Reviewed By: %Mi
Date: /{/{/ﬁ‘?
ALr2-94/WP/SNL:SOP3044C.R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3}
Page 7 of 18

4.0 INITIAL CALIBRATION
Has initial calibration been performed as required in the EPA method? Yes | No [

Were the correct number of standards used to calibrate the instrument? Yes B/ Ne (J

For GC analyses of PCBs and Pesticides, did the laboratory follow the cofrect 72-hour sequence of analysis?

Yes[O nNo [ ,U/ g
List below compounds which did not meet initial calibration criteria outlined by the EPA method.

Instrument ID; Date Compound RF/%RSD Action Samples Affected

]

A
A/ /@ﬂé
/L/

/

/

W

Check for transcription/calculation errors. If errors are present, summarize necessary corrections below:

)8
7

Reviewed By: / gﬂéy

Dale: ///5{ 55"
AL2-94/WPISNL:50P3044C R1
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5.0 CONTINUING CALIBRATION

ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)

Page B of 18

Have contipuing calibration standards been analyzed at the frequency specified in the EPA method?

Yes No D

List below all campounds which did not meet continuing calibration requirements.

Samples
Afifected

Hstrumenl ID Date Compound Action
/
U=

b

/

—

J

Check for transcription and calculation errors. If errors are found, briefly summarize necessary corrections

below:

A/

Reviewed By: /‘,@éy

Date: Ll ESF

AL2-94/WP/SNL:SOP3044C.R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 9 of 18

6.0 BLANK ANALYSES \

6.1 Method/Reagent and Instrument Blanks

Has a method/reagent blank been analyzed for each set of samples or for every 20 samples of similar matrix,

No [

Has an instrument blank been analyzed at least once every twelve hours for each GC/MS system used?

ves 3 o [
6.2 Field/Rinse/Equipment Blanks Ay ol R o BT e f

Are there field/rinse/equipment blanks assaciated with each sampling day or at frequency specified in the

whichever is more frequent? Yes

sampling plan. Yes O wneO

List below compounds for which analyses were requested that were detected in any of the blanks analyzed:

, = Conc. PQL Samples Affected
Date Blank 1D Compound () () Action Level (Action)

_— |

O —"
/

=

/

PQL = Practical Quantitation Limit from EPA Method.

Reviewed By: ,%%
Date: ¢/ ESPF

AL/2-94/W| PISNL:SOPJGMGZ.H#
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ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 10 of 18

Are there any TICs present in the blanks that are also present in the samples? Yes [J No [4—

pL A

It yes, list below.

7.0 SURROGATE RECOVERY
Were surrpgate recoveries evaluated for each of the samples analyzed by GC or GC/MS?
Yes Neo [J .

If surrogate standards other than those presented by SW-846 are used, list below with reference to applicable
control limis used to evaluate the percent recoveries.

Surrogate Compound Control Limits

List below the percent recoveries which did not meet either SW-846 criteria or criteria listed above.

Surrogate
Date Sample ID/Matrix Compound %Rec Action
=
S-1(-q% |avosT- | Z- Floeroplens | | 7 SVOC -8 Aglov- |

} { INES —6(1’ 1% f

’ & . Pl - 122 \

[ s-1-99 LC3 Z_——F[uuru'?l"e""( 77 l’
Il |
| |

Reviewed By: % (Eg éy
Date: /54;4‘/%0 -

ALR2-94/WP/SNL:SOP3044C.R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM

{Data Verification/Validation Level 3 DV-3)
Page 11 of 18

If surrogate recovery was outside of control limits, were the samples or method blank reanalyzed?

Yes I__fl/ No [

Are method blank surrogate recoveries outside of limits upon reanalysis? Yes 0

Are transcription/calculation errors present? Yes £l wnNo E/

If yes, note necessary corrections. gcwv\\pte, '!'Cilé)t‘(-r&c(—(’r oot cC {’\E(J ‘(“\Mé ;
@ﬂ(\( W\\ﬂf:\.( &o:(—‘.( f\%{Dc r‘L("a(, @Uc«k\:@ﬁci ()T (Iut‘i ‘J‘e- (m«-}

Nom/

5&_\(\{\5: e e e~ o,
%) ity

Reviewed By: jaég{fc,

Date: /a8

{
AL/2-94/WP/SNL:SOP3044C R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)

Page 12 of 18

8.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSIS

Were MS/MSDs analyzed at the frequency required by the EPA method or QAPjP for each matrix type?

Yes " No D

List below % recoveries and RPDs of compounds which did not meet criteria. Indicate on chant criteria used to

evaluate recoveries and RPDs.

Date Sample ID/Matrix Compound

%Rec
RPD

Action

/

/

JoME

|

|

Reviewed By: M

Date: /s /2P
AL2-94WP/SNL:SOP3044C R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3}
Page 13 of 18

9.0 LABORATORY CONTROL SAMPLE ANALYSIS

Have laboratory control samples containing a representative number of the compounds of interest been
analyzed at the frequency speciiied in the EPA method or QAPjP?

Yes 3 no O

Evaluate percent recaveries based on control limits established in individual EPA methods, or use established
laboratory control limits. List below recoveries of compounds which did not meet criteria wilh reference to
“control limits used.

" - Date |} Compound %Rec | Control Limits Action Samples Affected !

| 5-tc-as |,4—ocg (F.5 Z9-Wb Neone None

ll
|

Control Limit Reference:

Evaluate RPD based on control limits established in individual EPA methods, or use established laboratory
control limits. List below recoveries of compounds which did not meet criteria with reference to control limits

used.

Date Compound %Zﬁ-g'go Control Limits Aclion Samples Affecied
S-(1-9f | ,<-0cB i e B 20 Nene ) % —_—
[ VZu—T¢ § &L § 2
\ 2~ (el 9.7 %
Vo[ 6E 7 | v J

Control Limit Reference:

Au Meoverves were alceptalle ) al( nou—&g}cc(-)p\s/ww ﬂCC%é(e_
UOL CEUWLLC‘\&"{,

mib ?I 477/

Reviewed By: z%,(é:é’ Nou— & v
Date: ///é/?ﬁt: I cvu('c\r-.i\

i
AL/2-94WP/SNL:SOP3044C.R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 14 of 18

10.0 INTERNAL STANDARDS EVALUATION

List below the internal standard areas of samples or blanks which did not meet criteria.

Internal Acceptable
Date Sample ID Out Range Action

e I\/"\"é/ |
3 . L

Are retention times of the inlemal standards within 30 seconds of the associated calibration standard?

Yes@/ No [1-

11.0 TARGET COMPOUND LIST ANALYTES
11.1 GC/MS Analyses

/

Are the reconstructed ion chromatograms, the mass spectra for the identified compounds, and the data system
printouts included? Yes 4 wno

Is chromatographic performance acceptable with respect to:
Baseline stability? Yes & No D‘

Resolution? Yes [~ No (J

Peak shape? Yes B/ No (1

Full-scale graph (attenuation)? Yes El/ No [

Reviewed By: /&%@/

Date: _LLESGF
AL2-94WP/SNL:SOP3044C. R
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ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Levei 3 DV-3)
Page 15 of 18

Other: L{/ ;4

Is the RRT of each reported compound within the limits given in the method of the standard RRT in the
continuing calibration? Yes (]  No [] M[,'i

Are all the ions present in the standard mass spectrum at a relative intensity greater than 10% also present in

the mass spectrum? Yes [ No [J
Do sample and standard relative intensities agree within 20%7? Yes & no O

If no-for any of the above, indicate below problems and qualifications made to data:

W

11.2 GC Analyses
Are there any transdriptiorvcalculation errors between the raw data and the reporting forms?

ves(] Nod™
If yes, review errors and necessary corrections below; if errors are large, resubmittal of laboratory package may
be necessary.

A

9

Are retention fimes of sample compounds within the calculated retention time windows for both quantitation and

confirmation analysis? Yes (3~ No [J

No [J N/A—

it no for any of the above, reject positive results except for retention time windows if associated standard
compounds are similarly shifted.

Was GC/MS confirmation performed when required by the EPA method? Yes [

Reviewed By: M’wéy
Date: oSSR

AU2-94MPISNL:SOP3044(‘.‘..R|
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ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 16 of 18
Samples affected: ' MW/ 4

Check chiomatograms for false negatives, especially for the multiple peak components (toxaphene and PCBs).
If false negatives are apparent and the appropriate PCB standards were not analyzed, or if confirmed analysis

was not present, flag the affected data.
A /A

Samples affected:

NOTE Due 1o 1he complexities of PCB/pesticide analysis, each analytical run should be reviewed to verify
identification and column performance.

12.0 FIELD DUPLICATE ANALYSIS

Were field duplicates submitted for analysis? Yes CL}/ No ]

If yes, calculate RPD and use professional judgment to determine if the data needs to be qualified. List resy.

below.
Sample Duplicate Affected
Date Sample ID Compound Result Result RPD Samples
//
Lo N
A
.__//

13.0 COMPOUND QUANTITATION/REPORTED DETECTION LIMITS

Are there any transcription/calculation errors from raw data to reponed results (check at least 10% of positive

resuts)? Yes[J No (3

In addition, verily that the correct internal standard, quantitation ion, and RRF were used to calculate the result
for a minimum of 10% of sample data.

.-

Reviewed By: %LKW ey

Date: ///é/ ef
ALr2-94/WP/SNL:SOP3044C.R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 17 of 18

13.1 Chromatogram Quality

Were baselines stable? Yes EJ/ No [J

No [

Were any negative peaks or unusual peaks present? Yes O

Were early eluting peaks resolved to basefine? Yes - No [J

If incorrect quantitations are evident, note corrections necessary below:_

jo/ A

Are the required quantitation limits (detection limits) adjusted lo reflect sample dilutions and for soils, sample -

moisture? Yes Q/ No [J

i no, make necessary corrections and note below.

N/d&

14.0 TENTATIVELY IDENTIFIED COMPOUNDS
1 or retention time, estimated

A

ctra included? Yes D No D

No [(J

Are each of the ions present in the reference«fiass specira with a relative intensity greater than 10% also

present in the sample mass spectum? ¥és [1  No [J

Are Tentatively Identified Compounds (TIC) propérly identified with scan n
conceniration, and J qualifier? Yes O No []

Are the mass spectra for TICs and associated "best match”

Are any TCL compounds listed as TIC compounds?

Reviewed By: é, §{éé’;z
Date: ///é/?f

7

AU2-94/WP/SNL:SOP3044C.R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 18 of 18

Do TIC and “best match™ standard relative ion intensities agree within 20%? Yes 0 w~NeO M/A

Comments

Reviewed By: /4/, j’ﬁév
Date: /L/{/ 7

Approved By:*

Date

“Data package must be approved by Project/Task Leader.

AL2-94/WP/SNL:SOP3044C R
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Records Center Code: ER/1333/65B/DAT

SMO ANALYTICAL DATA ROUTING FORM

Project Name: ER Site 65C Case No./Service Order: 7214.2209 / CF0507
SNL Task Leader: HAGGERTY Org/Mail Stop: 6134 /1148
SMO Project Coordinator: SALMI Sample Ship Date: 4/16/98
Preliminary Final EDD Req’d EDD Rec’d
ARCOC Lab Lab ID Received Received YES NO YES NO
Q8105 7
600213 CORE 981056~ 6/22/98 x| ] [x] [
600217 RPSD 800688 4/16/98 L x 0 ] [x]
L] L]
Date
Correction Requested Correction
from Lab: 1 2 ~9% Request #: \L O
Corrections Received: Requester: Cale e .! O
Review Complete: 39 QX Signature: L b E ' Q B ; Ao
Priority Data Faxed: Faxed To:
Preliminary Notification: 6/22/98 Person Notified: Doug Vetter (IT)
Final Transmittal: 2-29 _3‘& Transmitted To:  \ 'g;t{@ e
Transmitted By: E & 5 o\ © .! o
70 €°
Filed-inRecords Center: -31- 9% riteaBy: 3 5 T e
Comments: MDK

Received (Records Center) By:




Project Leader HAGGERTY

AR/COC No. 600213 Analytical Lab CORE

Contract Verification Review (CVR)

Project Name ER SITE 65C

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

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

CVR.doc

Case No. 7214.2209

SDG No. 981057

Line Complete? Resolved?
No. ltem Yes | No If no, explain Yes No
1.1 All items on COC complete - data entry clerk initialed and dated | X
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses requested | X
1.4 Preservative cormrect for analyses requested X
1.5 | Custody records continuous and complete X
1.6 | Lab sample number(s) provided X
1.7 | Date samples received X
1.8 Condition upon receipt information provided X
2.0 Analytical Laboratory Report
Line : Complete? Resolved?
No. Iltem Yes | No If no, explain Yes No
21 Data reviewed, signature X
22 Method reference number(s) complete and correct X
2.3 QC analysis and acceptance limits provided (MB, LCS, LCD) X
24 Matrix spike/matrix spike duplicate data provided(if requested) X
2.5 Detection Limits provided; PQL and MDL(or IDL) X
2.6 QC batch numbers provided X
2.7 Dilution Factors provided X
2.8 Data reported using correct sig. fig. (2 for org.; 3 for inorg.) X
2.9 Rad analysis uncertainty provided (2 sigma error) NA
2.10 | Narrative provided X
211 | TAT met X | 30 DAY TAT MISSED X
2.12 | Hold times met X
2.13 | Were contractual qualifiers provided X
2.14 | All requested result data provided X | 10 SAMPLES NOT ANALYZED X
(SAMPLES #981057-3—981057-12)




3.0 Data Quality Evaluation

CVR.dc

Iltem

Yes

No

If no, Sample ID No./Fraction(s) and Analysis

3.1)Reporting units appropriate for the matrix and meet contract specified or
project-specific requirements? Inorganics and metals reported as ppm
(mgfliter or mg/Kg). Units consistent between QC samples and sample
data.

3.2)Quantitation limit met for all samples?

3.3)Accuracy
a) Laboratory control sample accuracy reported and met for all

samples?

1,4-DICHLOROBENZENE RECOVERY OUTSIDE QC LIMITS FOR METHOD
8270 LCS—MS/MSD RECOVERY GOOD

2 EXPLOSIVES ANALYTES OUTSIDE QC RECOVERY LIMITS

b) Surrogate data reported and met for all organic samples analyzed by
a gas chromatography technique?

SEVERAL SVOC SURROGATES OUTSIDE QC RECOVERY LIMITS

c) If requested, matrix spike recovery data reported and met .

3.4)Precision
a) Laboratory control sample precision reported and met for all
samples? For rad analysis, sample duplicate precision reported and
met.

MANY SVYOC RPDs OUTSIDE QC LIMITS

b) If requested, matrix spike duplicate RPD data reported and met.

RPD FOR SILVER HIGH AS NOTED IN CASE NARRATIVE

3.5)Blank data
a) Method or reagent blank data reported and met for all samples?

b) Sampling blank (e.g., field, trip, and equipment) data reported and
met?

NA

3.6)Contractual qualifiers provided: “J"- estimated quantity; “B"-analyte found
in method blank; “U™- analyte undetected (results are below the MDL or
Lc (rad)); “H"-analysis done beyond the holding time.

“J" QUALIFIER OMITTED FOR MERCURY ON SAMPLE #981057-20
“U" QUALIFIER OMITTED FOR TETRYL IN METHOD BLANK

3.7)Narrative included, correct, and complete?




4.0 Data Quality Evaluation Continuation

CVR.doc

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted.

Sample/
Fraction No. Analysis Qualifiers Comments
Qc 6010A RPD FOR Pb ANALYZED ON 6-10-98 & 6-12-98 INCORRECTLY REPORTED AS 0 (PAGE 74)
Qc 8260A LCS/LCD RPD INCORRECTLY REPORTED AS 0 (PAGE 82 & 83)
Qc 8330 u “U” QUALIFIER OMITTED FOR TETRYL IN METHOD BLANK (PAGE 90)
881057-20 6010A J “J" QUALIFIER OMITTED FOR MERCURY

Were deficiencies noted. @ No

Based on the review, this data package is complete. @ Yes

If no, provide :

Reviewed by: " \ . , QQQ Q bﬂ.h o Date: 7-29-98 Closed by: Date:

nonconformance report or correction request number 1101

and date correction request was submitted 7-29-98
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SF 2001-COC (10-97)

e,

ANALYSIS REQUEST AND CHAIN OF CUSTODY

(o

Page 1 of\gk .

copemenen (5575 Internal Lab
upersedes (5-07) Issus Batch No. SAR/WR No. Press F1 for instructions for each field. =
b2 AR/COC-| 600213 |
Dept. No./Mail Stop: 1148 Date Samples Shipped: .__%[_/_@Liguo use | Contract No.: AJ-2480G
Project/Task Manager: Grace Haggerty CarrlerNVayblllNo il péé‘(, w75 | Gase o 7214'220%/&&/
Project Name: ER Site 65C Lab Contact: Tim Kellog/307-235-5741 S e an Laboratoﬁis
Record Center Code: ER/1333/65B/DAT Lab Destination: Core-Denver Suppl.ier Services, Dept.
Logbook Ref. No.: ER-0153 SMO Contact/Phone: Doug Salmi/848-0963 P.O. Box 5800 MS 0154
Service Order No.: CFO 507 Send Report to SMO: Grace Haggerty
Location | Techarea NA €t | 2 Reference LOV (available at SMO)
Building NA Room NA f.fg 2 é’s‘ Container é%g é " LAB USE
Sample No. - ER Sample 1D or o8 g Date/Time & = Preser- |% % g &,‘“2‘ Lab
Fraction Sample Location Detail Collected Type | Volume vative 9 Parameter & Method Requested s":’g”"
040398 - 001 | CY65C-BH-975,350-1-2.5-5S 125 | 65C | 041498/1445 |S |G 250ml |4c G |sA _RCRA Metals+Be,HE,SVOC v | i7::4
040399 -001 || CY65C-BH-975,350-2.5-3-S 253 | 65C | 041498/1500 | S G 250ml | 4cC G |27 ,u?‘fRCRA Metals+Be,HE,SVOC ~
040400 - 001 ._/| CY65C-BH-975,350-5-7-S 5-7 85C | 041498/1510 | S G 250ml | 4cC G SA ‘/]' L[\RCRA Metals+Be,HE,SVOC /
040401 - 001 CY65C-BH-975,350-8-13-S 8-13 65C | 041498/1530 | S G 250ml | 4cC G SA RCRA Metals+Be,HE,SVOC ./
040402 - 001 /| CY65C-BH-1000,325-1-1.5-SS 115 65C 041498/1155 | S G 250 ml 4C G SA RCRA Metals+Be,HE,SVOC /
040403 - 001 _J| CY65C-BH-1000,325-3.5-4-5 3.5-4 65C 041498/1205 | S G 250 ml 4C G SA RCRA Metals+Be HE,SVOC
040404 - 001 /| CY65C-BH-1000,325-7-7.5-5 7-7.5 65C | 041498/1225 | S G 250ml | 4cC G SA RCRA Metals+Be,HE,SVOC -5
040405 - 001 /| CY65C-BH-1000,325-13.5-14.5-5  |,13.54y5| 65C 041498/1245 | S G 250 ml 4C G SA RCRA Metals+Be,HE,SVOC ¢ X i
040406 - 001 . /| CY65C-BH-1050,175-0.5-2.5-58 0535 65C 041498/1030 | S G 250ml | 4acC S SA RCRA MeaistBe,ESVOC ¥ SIS
040407 -001 | CY65C-BH-1050,175-345 34 65C 041498/1035 | S G 250ml | 4cC G SA RCRA Metals+Be HE,SVOC /
RMMA [XYes [JNo Ref. No.__ Sample Tracking SMOAISE Special Instructions/QC Requirements Abnormal: ~,a.,i¢ii
. : EDD ®Yes [JNo fons.on i,
Sanipie DisPosan\o (illent [1Disposal by lab E:tt:rggts;?d : wddIW) = Raw (Iizalnta paEkage RYes [JNo g::;tto&?s‘:sré.
Turnaround Tighe rm ush )Required Report Date /= [~/ QC inits. NIV | *COC#600217 releases #600213 el %
Name Signature 5 fit | Company/Organizdtion/Phone off-site.
Sample Angel B. Vega Qﬁ«“’ &L s S La 2a] MIDM/6131/844-0981 *RCRA Metals+Be(6010/7000),HE(8330)
Team Christopher Catechis bodal, “ ¢.C | MDM/6131//284-2553 VOC(8260A), SVOC(8270B). g
Members o Please list as separate report. i
% Relinquishedbi (' : w’ Ty Org (13 ( Date g /I.S /“-li Time |5 20 4. Relinguished by Org. Dale
1. Received by 1157) e 7578, Dateq;/(,f/?a’ Time /}"J,‘.o 4. Received by Org. Date
2. Relinquished ‘:’/ 09 7574 Date 4/{@ /fk Time /4/067 5. Relinquished by Org. Dale
2.Receivedby 7 Org Date Time 5. Received by Org. Date
3. Relinquished by Org. Date Time 6. Relinquished by Org. Date
3. Received by Org. Date Time 6. Received by Org. Date

To Accompany Samples,
Laboratory Copy (White)

Original

1St Copy To Accompany Samples,
Return to SMO (Blue)

2nd Copy SMO Suspense Copy
(Yellow)

3rd Copy  Field Copy (Pink)



(@&

[ELS

PR R P R T [ O Sl o Sl = U P e

RN R ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) Page2 of X XZ.
Suparsodes (5-07) bssuo Press F1 for institictions for each field ARICOC- 600213 }
Project Name: _ER Site 65C Project/Task Manager: Grace Haggerty . CaseNo.. 7214.220900
Location Tech Area NA oi | o Reference LOV (available at SMO)
Building NA Room NA EE © @ 5 Container 5o o LARLISS
Sample No. - ER Sample ID or Ql‘é o Date/Time ER Preser- %?ﬁg—- Eg Lab
Fraction Sample Location Detail o3 & Collected @Z | Type | Volume vative (‘BE% i Parameter & Method Requested S’.’g""
040408 - 001 V/} CY65C-BH-1050,175-7.5-9.5-5 “759.5| 65c | 041498/1045 | S G 250 ml 4C G SA RCRA Metals+Be,HE,SVOC », ‘
040409 - 001 / | CY65C-BH-1050,175-12.5-14.5-S  F442.5-45] 65C 041498/1055 | S G 250 ml 4C G SA . RCRA Metals+Be,HE,SVOC 7 ook
040398 - 003 /| CY65C-BH-975,350-0-0.5-55 0005 65C | 041498/1430 | S AC 125ml | 4C G SA  |voc , p
040399 - 003 j CY65C-BH-975,350-3.5-4-S 354 65C | 041498/1430 | S AC 125ml [ 4C G S ) Mﬁﬁ\ﬁ&[ /1 K
040402 - 003 ../ CY65C-BH-1000,325-0-0.5-SS 005 65C | 041498/1155 | S AC 125ml | 4cC G S.Rd' Yoc
040403 - 003 /| CY65C-BH-1000,325-4-4.5-S 445 65C | 041498/1205 | S AC 125ml | 4cC G SA . voc
040406 - 003 # | CY65C-BH-1050,175-0-0.5-5S 0-0.5 65C 041498/1030 | S AC 125 ml 4C G SA vocC -
040407 - 003 ./ CY65C-BH-1050,175-2.5-3-5 253 65C | 041498/1035 | S AC 125ml | 4C G SA . voC :
040398 - 008 _/ CY65C-BH-975,350-1-2.5-DU 1-25 65C | 041498/1445 | S G 250ml | 4cC G DU RCRA Metals + BE, HE, SVOC /
040399 - 008 \/ CY65C-BH-975,350-2.5-3-DU 2.53 65C 041498/1500 | S G 250ml [ 4cC G DU RCRA Metals + BE, HE, SVOC /
040400 - 008 :/ CY65C-BH-975,350-5-7-DU 5.7 65C 041498/1510 | S G 250 ml 4C G DU RCRA Metals + BE, HE, SVOC /
040401 - 008 ./| CY85C-BH-975,350-8-13-DU 8-13 85C | 041498/1530 | S G 250ml | 4cC G DU - RCRA Metals + BE, HE, SVOC X
o 040}41 -003 ;/f CY65C-BH-1000,325-13.5-14-S “43.5-‘,‘ 65C 041498/1530 | S G 250 ml 4C G SA vOC
w 040}40 - 009 MQ CYt‘iEC-BH-QTS.35(_)_;l;;'?s_“-‘|i=:l-‘5 i 7-7.5 65C 041498/1510 | S G 250 ml iC G DU voc
v 040340 - 003 CY65C-BH-975,350-7.5-8-S 7.58 65C | 041498/1510 | S G 250ml | 4cC G SA voc .2
o 040341 - 009 ‘/'CYGSC-BH-975,350-13-13.5-DU K93-13§ | 65C 041498/1530 | S G 250 ml 4C G DU vocC
040406 - 008 ] ] CY65C-BH-1050,175-0.5-2.5-DU  [0525 | 65C | 041498/1030 | S G 250ml | 4cC G DU RCRA Metals + BE, HE, SVOC /
040407 - 008 o /cvssc-BH-1050,175-3-4-0U 34 85C 041498/1035 | S G 250 ml 4C G DU RCRA Metals + BE, HE, SVOC /
040408 - 008 ICYSSC-BH-1050,175-7.5-9‘5‘DU Frs5a5| 65C | 041498/1045 | S G 250ml | 4cC G DU RCRA Metals + BE, HE, SVOC 1}
040409 - 008 - \//CYGSC-BH-1050,175»12.5-14.5-DU £442.508%) 65C 041498/1055 | S G 250ml [ 4cC G DU RCRA Metals + BE, HE, SVOC |
040398 - 009 A Y65C-BH-975,350-0.5-1-DU 0.5-1 85C 041498/1430 | S AC 125 ml 4C G DU ele
040399 - 009 / ,cvssc-BH-975,350-3-3.5-DU 3-35 65C 041498/1430 | S AC 125 ml 4C G DU voC
840530 "003 | [(Y6SC-BU-le0005-7,5-8-5 |2.5-B | LSC o‘iwqg@as S [R€6 |1as m| Y & S A voc
L o-4erSai—te-2—Her ESt i mss TIS TES TS IS S e g/ ss 15 5 128\ R G5 T — 7y
04053~ 003 | CY6SC-BU-1000,335-14.5-15-5 |i4.s-1S | 65¢ |o4ihe/ilads | S |G JI1as a1l | HC | 6 |SA VoC
Abnormal Conditions on Receipt #v |LAB USE
Recipient Initials -~

2nd Copy SMO Suspense Copy 3rd Copy Field Copy (Pink)

(Yellow)

1St Copy To Accompany Samples,
Return to SMO (Blue)

To Accompany Samples,
Laboratory Copy (White)

Original



|./ \’_\f\al'.\—‘""“ thaea™ i

Ve .
A Sy
SAMPLE FINDINGS SUMMARY I N A

Site: E_IQ 5’4& égc

\v

AR/COC: é@ GZ Data Classification:
Sample/ DV
Fraction No. Analysis Qualifiers Commenis
Cyesc-gu-lesg | . | ] )
2I15-G,5-0- § 1-81-71 W Q;L’\C\v’\oy(_. IGLRTT70. AL
CYeS<c-0d-1L57C, -
pAARS LTI e (

J |Crenc-ga- et
Y iz 1015, Tce-3.5 -5

L NCHeSC-3d- 107, '
/ Zec-4-6.57-5
v CreSe- fd- 1673,
BEQ- i -
e vty ; :
26 = T8 ]
/ CYEsC~ ik - 1125, _f J
TG A ~ W
ALV~ - 107T,
| MY e-3A-d -~ 5
ZZS,C,{-|r"V\ S Tt o
L s T - ‘..-’ .
( M-z 2 - her < Ve
82 wg U € el

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

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

]

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

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

Test Methods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA8260, EPA8260-M3,
EPA8270, HACH_ALK, HACH_NO2, HACH_NO3, MEKC_HE, PCBRISC

Reviewed by: /%(;g/{’cf Date: ol T
v




TOP 94-03

Rev. 0
Attachment C
Page 99 of 115
July 1994
ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 1 ol 18
siTe oR PROJECT _ ER Side 65C SAMPLE IDS C¥agr- BH - 300 .
ANALYTICAL LABORATORY _Cole NO. OF SAMPLES
LABORATORY REPORT # A51056 |4-vec 12 -Svoc , |2-+e
CASE NO. T2, 2209
Coc, 600214 DATA ASSESSMENT SUMMARY
Describe problems/qualifications below (Action ltems and Areas of Concern)
voc =~ svocC PEST/PCB OTHER WL
1. HOLDING v v v
TIMES/PRESERVATION
2.  GC/MS INST. PERFORM. v, v
3.  CALIBRATIONS/WINDOWS o W
4.  BLANKS v o o
5. SURROGATES W v v
6.  MATRIX SPIKE/DUP wt Wi e
7.  LABORATORY CONTROL - W e
SAMPLES
8.  INTERNAL STANDARDS i W
9.  COMPOUND o i S o5 eeprendo(
IDENTIFICATION
10. SYSTEM PERFORMANCE g v o
11.  OVERALL ASSESSMENT L - S

v (check mark) — Acceptable: Data had no problems or qualified due to minor problemns
N - Dala qualified due to major problems
X - Problemns, but do not affect data
Qualifiers:  J - Estimate
UJ - Undetected, estimated

AGHONFTEMS: Oa-lz Aappears accept L:L/g (,u:-H\o.,-f q:e_;. Ay -\C((n(;af\_ év';-_,:éz--—;lb
H’E pESulls Sncocrert N Nipuh('A Ctorccelimns YCepe ool (
—Q‘POM \es. BVCL - X vealuey "-]KUC\\ Lol a5 nan- rl{f—- - .

AREAS OF CONCERN: Sc’é’- P L -Q—m- COMM.:’.(«'{'T.
A

Reviewed By: /M@

Date: Y e s

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




TOP 24-03

Rev. 0
Atlachment C
Page 100 of 115
July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 2 of 18

PROJECT/TASK LEADER: "Jcﬂ;ﬁ“q\\&r'(*‘ﬂ
Q“:\’“ ma@lﬂb[e L':é(b\cu"" ‘Zvua-\_CGrﬂ-:L-"ﬁ “S

seTontrems— _ VOC ¢
“SBNOLC.:

2 -e)‘ka,lke%{Lpum&ak was reperdel Yo SOl
Sowvlef, Af vell g 4o neb o { Lilenk ., Shee

pgolls ooe less Magn W0k Llank cosolt o4 mole
l‘zf‘Sof-h l/l.av‘e Lugen QWL\-Q\‘-’»C & Ao 0’(’(46(:!(‘ A, c.»\_‘ﬁ'

o dode e A s R b s ol o
QGUCA—CE(A-L%r-I LT aupp \‘fﬁ(

AREASOF CONSERN: we ! L ol p Y fonple) ROX , pere ’\E.Pow-(—c,(
Orew& b, 1 o€ 172 sl chewf:- e

T dode. Ases ot 5-»\:’0:&4'4{3%;-2 cer\ s, “Thee
\0\5 e (c/\'("z'(,-C(oL HD -29--t§ '{‘b rerveey o

aopeesdt e regddy . Dy of liering o "3?4 corme Larnc
\&aN- nod | P?J‘{,Lr-e/(

LJD LU J‘\(‘Cr((c(‘sd\r\s RS A= a@ e, LES /OCY
S overdS e O i} T e Lo
shﬁr\\:&\.—( U = -:‘h_ St e subr e r\t:r\w‘\e-if’c%
Ve Qe LuadSenbdin g “Tlue way N co ey S -
Aeder oy sb)karm lew | howewer dhe OCS ank

~OVERALEDATA QUALITY-ASSESSMENT __ M/MID receverdes uoere a((,(_,pl,\ue
L E~E C‘«_.’\,)[\é( s

kJ_C ﬁj\:—-c\\ 'Q; (QJ"\Q\"\S

y(C‘/’*i“l o~ K{q;c_,ggf(—pﬂ (o(‘*“[’c’(“ibl\f Ptfco( L"'? SO /Y24,
M BE resolds one noa-debect

Reviewed By:A lg{fé

y o
Date: VP ol i 2 4
AL/2-94/WP/SNL:SOP3044C.R1




TOP 94.03

~Rev.0
Attachment C
Page 101 of 115
July 1994
ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 3 of 18
1.0 HOLDING TIMES AND PRESERVATION
Indicate the holding time criteria below that was used ta evaluate the samples.
CSW-846,3rd. ed.
Other:
List below samples that were over holding time criteria.
VTSR Date Analyzed Action

,[l =TT

I

—

(JoE—"

//y

/

/

NOTE: VTSR = Validated time of sample receipt.

Were the correct preservatives used? Yes B/ No [

List below samples that were incorrectly preserved.

Sample No.

Type of Sample

Deficiency

Action

e
LA

/

/

e

Reviewed By: %ﬁdé——;—

Date:

) 2 el

AL/2-94WPISNL:SOP 304441



TOP 94-03

Rev. 0
Attachment C
Page 102 of 115
July 199‘4

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)

Page 4 of 18
2.0 GC/MS TUNING CRITERIA
Has a GC/MS tuning perfermance been analyzed for every twelve hours of sample analysis for each GC/MS

instrument used? Yes [ nNold

Was the correct standard (listed in the EPA Method) used? Yes 3 No O

Have the ion abundance criteria been met for each tune? Yes B No O

NOTE: GC/MS abundance criteria is specified by EPA method for GC/MS analysis (EPA 8240A ar 8270A).

If no-for any of the above, list all the data associated with the tune that either failed criteria or in which there

was no {une.

Problem Sample Affected (Action) "

Date/Time
F li

A ](‘)‘Lé
o

e |

Check for transcription/calculation errors. If errors are present, briefly summarize necessary changes:
P
/U// A

Is the spectra of the mass calibration acceptable? Yes'El/ No []

Reviewed By: é ;]&, ,éécf:
Date: Y i

L
AL/2 -94NVP/SNL:SOP3{4_40.HI




TOP 94.03

Rev. 0
Attachment C
Page 103 of 115
July 1994
ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 5 of 18
3.0 GCINSTRUMENT PERFORMANCE.
3.1 DDT Retention Time
Is DDT retention time for packed columns >12 minutes (except for OV-¥ and OV-101)?
Yes(O nNo[J
If no, list below the DDT standards that failed criteria: _n
Affected samples and compounds: “\/ ! /
3.2 Retention Time Windows
List below compounds that were not within jie retention time windows.
RT
Date/Time Compound T Window Action Aftected Samples
7
Vi

/
-

/

Reviewed By: %({/{'éff

Dale: Wy 28
AL/2-94/WP/SNL:SOP3044C.A1




TOP 94-03

Rev. 0
Attachment C
Page 104 of 115
July 1?94

ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)

3.3 DDT and Endrin Degradation

Page 6 of 18

List below the standards that have a DDT or Endrin breakdown of >20% (or g’combined breakdown of >20%).

Date/Time

Standard ID

DDT/Endrin

% Breakdown

/ Action

Affected Samples l

3.4 DBC Retention Time Check

Is the %D between EVAL A and each analysis (qyantitation and confirmation) DBC retention time within Q"
limits (2% for packed column, 0.3% capillary ID £0.32 mm, and 1% for megabore)?

Yes D

No OJ

Date

DBC %D

Action

Sample IE/
/

For the above criteria outlifed in Sections B.1-8.4, check for transcription/calculation errors.

If errors are found, list

elow with necessary corrections:

/

/

Reviewed By: /gﬁé?

Date;

/-2

AL/2-84/WP/SNL:SOP3044C.R1



TOP 94-03

Rev. 0
Attachment C
Page 105 of 115
July 1994
ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 7 of 18

4.0 INITIAL CALIBRATION
Has initial calibration been performed as required in the EPA method? Yes ¥ w~NoO

Were the correct number of standards used to calibrate the instrument? Yes G/ No [

For GC analyses of PCBs and Peslicides, did the laboratory follow the correct 72-hour sequence of analysis?
YesO wNold M /A

List below compounds which did not meet initial calibration criteria outlined by the EPA method.

Instument ID |  Date Compound RF/%RSD Action Samples Affected

&~

il

o

o

P

s

Check for transcription/calculation errors. If errors are present, summarize necessary corrections below:

74

Reviewed By: %%

Date: L GF

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




TOP 84-03
Rev. 0
Attachment C
Page 106 of 115
July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 8 of 18

5.0 CONTINUING CALIBRATION
Have continuing calibration standards been analyzed at the frequency specified in the EPA method?

Yes No D

List below all compounds which did not meet continuing calibration requirements.

Samples

‘{ Instrument 1D Date Compound RFF4D Action Affected

'w 1. F =
0=

e

Check for transcription and calculation errors. If errors are found, briefly summarize necessary corrections

below: ‘
MIA

T

Reviewed By: /Lg//é‘?’

Date: -8 7
AL/2-94/WP/SNL:SOP3044C.A1




ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)

6.0 BLANK ANALYSES

6.1 Method/Reagent and Instrument Blanks

TOP 94.03

Rev. 0
Attachment C
Page 107 of 115
July 1994

Page 9 of 18

Has a method/reagent blank been analyzed for each set of samples or for every 20 samples of similar matrix,

whichever is more frequent? Yes [~ No [J

Has an instrument blank been analyzed at least once every twelve hours for each GC/MS system used?

Yes [Q/ Ne [J

6.2 Field/Rinse/Equipment Blanks MO% ﬁ,\o:vir\r\-d

Are there field/rinse/equipment blanks assaciated with each sampling day or at frequency specified in the

sampling plan. Yes O

No Dp/ﬂ—

List below compounds for which analyses were requested that were detected in any of the blanks analyzed:

- Conc. PQL Samples Atfected
Date Blank ID Compound (yA) ( "Z‘) Action Level (Action)
J-u-afr ~MmE - fm‘\;ﬁ" 7 230 370 #31%q A - el

PQL = Practical Quantitation Limit from EPA Method.

Reviewed By: Z(Qté-f

Date:

198

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



TOP 94-03

Rev. 0
Attachment C
Page 108 of 115
July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 10 of 18

Are there any TICs present in the blanks that are also present in the samples? Yes O no O

If yes, list below. w
{

7.0 SURROGATE RECOVERY

Were surrogate recoveries evaluated for each of the samples analyzed by GC or GC/MS?
Yes No (J )

If surrogate standards other than those presented by SW-846 are used, list below with reference to applicable
control Jimits used to evaluate the percent recoveries.

Surrogate Compound Control Limits

List below the percent recoveries which did not meet either SW-846 criteria or criteria listed above.

Surrogate
Date Sample 1D/Matrix Compound %Rec Action
TR - S 24,6-T8E 126 |0 Amsu. e — No aclicw,

Reviewed By: %f@é

Date: [T
AUZ-94/WPISNL:SOP3044C R 1
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TOP 94.03
Rev.0
Attachment C
Page 109 of 115
July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 11 of 18

It surrogate recovery was outside of control limits, were the samples or method blank reanalyzed?
Yes[J noOJ O / A
No [J 0/4

Are method blank surrogate recoveries outside of limits upon reanalysis? Yes O

Are transcription/calculation emors present? Yes (1  No 3

AV A

If yes, note necessary corrections.
: : . 7

Reviewed By: %ﬁ%

Date: 2

AL/2-94/WP/SNL:50P3044C.R1




TOP 94-03

Rev. 0
Altachment C
Page 110 of 115
July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM

8.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSIS

(Data Verification/Validation Level 3 DV-3)

Page 12 of 18

Were MS/MSDs analyzed at the frequency required by the EPA method or QAPjP for each matrix type?

ves [ No O

List below % recoveries and RPDs of compounds which did not meet criteria. Indicate on chart criteria used to

evaluate recoveries and RPDs.

%Rec
Date Sample 1D/Matrix Compound RPD Action
/
/
/‘

P
/L:,M/U(///

/

Reviewed By: J%«f’///&

Date: SfE-gpr 7

AL/2-94/WP/SNL:SOP3044C.R1
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TOP 94.03

Rev. 0
Attachment C
Page 111 of 115
July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 13 of 18

9.0 LABORATORY CONTROL SAMPLE ANALYSIS

Have laboratory control samples containing a representative number of the compounds of interest been
analyzed at the frequency specified in the EPA method or QAPjP?

Yes No [J

Evaluate percent recoveries based on control limits established in individual EPA methods.. or use established
laboratory control limits. List below recoveries of compounds which did not meet criteria wilh reference to

control limits used.

- Date | Compound %Rec I Control Limits Action Samples Affected
6.4 :
S-20 ~15 _715'{"7‘ % 70 -(36 MGA@ Ncn(
/3
S-20-98 |Y-A-28-p007 % 28 =#fa &, L

Control Limit Reference:

Evaluate RPD based on control limits established in individual EPA methods, or use established laboratory
control limits. List below recoveries of compounds which did not meet criteria with reference to control limits

used.

o0 P :
Date Compound SeBec Control Limits Action Samples Affected
N-29-98 {g-{-.\tw/ z26:3 % T2e? NC,sna /()0»\6'
' 7

Control Limit Reference:

Reviewed By: / Lgﬁ")é?’

Date: w25
AL/2-34MWP/SNL:SOP3044C.R1
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(Data Verification/Validation Level 3 DV-3)
Page 14 of 18

10.0 INTERNAL STANDARDS EVALUATION

List below the internal standard areas of samples or blanks which did not meet criteria.

Internal Acceptable
Date Sample ID Out Range Action

/

/

| Pra

/

e

Are retention times of the intemal standards within 30 seconds of the associated calibration standard?

Yes [ No -

11.0 TARGET COMPOUND LIST ANALYTES
11.1 GC/MS Analyses

Are the reconstructed ion chromatograms, the mass spectra for the identified compounds, and the data system
printouts included? Yes [3~ No [J

Is chromatographic performance acceptable with respect to:
Baseline stability? Yes [+~ No OO

Resolution? Yes D/ No (J

Peak shape? Yes IZ/ No [

Full-scale graph (attenuation)? Yes = neO

Reviewed By: % J;’Z/Z%’/

Date: L2

AL2-94/WP/SNL:SOP3044C.R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)

Other: L{]A—

und within the limits given in the method of the standard RRT in the

Page 15 of 18

Is the RRT of each reported com
continuing calibration? Yes No [

Are all the ions present in the standard mass spectrum at a relative intensity greater than 10% also present in

the mass spectrum? Yes No [
Do sample and standard relative intensities agree within 20%7? Yes B/No O

If no-for any of the above, indicate below problems and qualifications made to data:

/U//A

112 GC Analyses

Are there any transéription/calculation errors between the raw data and the reporting forms?

ves[d Nold—

If yes, review errors and necessary corrections below; if errors are large, resubmitial of laboratory package may

be necessary.
NA

[§

Are retention times of sample compounds within the calculated retention time windows for both quantitation and
confirmation analysis? Yes L]  No [J M / 7%‘

Was GC/MS confirmation performed when required by the EPA method? Yes L1  No [J M / fé“

If no for any of the above, reject positive results except for retention time windows if associated standard
compounds are similarly shifted.

Reviewed By: /@/

Date: 4///{/ f;

AL/2-894/WP/SNL:SOP3044C R
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(Data Verification/Validation Level 3 DV-3)

NA

Page 16 of 18

Samples affected:

Check chromatograms for false negatives, especially for the multiple peak components (toxaphene and PCBs).
If false negatives are apparent and the appropriate PCB standards were not analyzed, or if confirmed analysis

was not present, flag the affected data.
MNA

Samples affected:

NOTE: Due to the complexities of PCB/pesticide analysis, each analytical run should be reviewed to verify
identification and column performance. g

12.0 FIELD DUPLICATE ANALYSIS [\pne. Sobwitée A

Were field duplicates submitted for analysis? Yes 0O No [J

If yes, calculate RPD and use professional judgment to determine if the data needs to be qualified. List res.

below.

Sample Duplicate Aftected

Date Sample 1D Compound Result Result RPD Samples
——

13.0 COMPOUND QUANTITATION/REPORTED DETECTION LIMITS

Are there any transcription/calculation errors from raw data to reported resulls (check at least 10% of positive
?
results)? Yes B/ No (] _\}(6 ml& -SE2 (z;vwxe)-ch ﬁv_l

In addition, verify that the correct intemnal standard, quantitation ion, and RRF were used to calculate the result
for a minimum ol 10% of sample data. :

Reviewed By: %@é

Date: e d

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




TOP 24-03

Rev. 0
Attachment C
Page 115 of 115
July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM
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Page 17 of 18

13.1 Chromatogram Quality

Were baselines stable? Yes B/ No [J
No L1

Were any negative peaks or unusual peaks present? Yes ]

Were early eluting peaks resolved to baseline? Yes O N O

If incorrect quantitations are evident, note corrections necessary below:

o/

Are the required quantitation limits (detection limits) adjusted to reflect sample dilutions and for soils, sample -

moisture? Yes [3*” No [J
If no, make necessary corrections and note below.

o7

e

14.0 TENTATIVELY IDENTIFIED COMPOUNDS

Are Tentatively Identified Compounds (TIC) property identified with scga-iumber or retention time, estimated

concentration, and J qualifier? Yes O No [] /(/f

Are the mass spectra for TICs and associated "best mat€h” spectra included? Yes O w~noD

Are any TCL compounds listed as TIC compoyrds? Yes O No [J

ce mass specira with a relative intensity greater than 10% also

ves [ No [J ‘

Are each of the ions present in the refer
presentin the sample mass spectru

Reviewed By: M/

Date: s

AL2-84/WP/SNL:SOP3044C.R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 18 of 18

Da TIC and "best match” standard relative ion intensities agree within 20%? Yes O w~0O /\S / /QL

Comments

Reviewed By: AZ Qf’ E//jf/

Date: Vs il

Appraved By:*

Dale

‘Data package must be approved by Project/Task Leader.

ALR-94/WP/SNL:SOP3044C R



TOP 94-03
Rev. 0
Attachment C
Page 35 of 115
July 1994
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EX <l bsc. CASENO. “72/v. 2209

SITE OR PROJECT
~ SAMPLE IDS CYE5C- R —se~r ¢

ANALYTICAL LABORATORY _ (ol &
LABORATORY REPORT # __ 4flose
TASK LEADER H1 acperty

NO. OF SAMPLES ___ (7

Coc &0O2(¢ DATA ASSESSMENT SUMMARY
o IcP AA MERCURY  CYANIDE

1. HOLDING TIMES v v o

2.  CALIBRATIONS / o v

3. BLANKS . I / gt

4. Ics L

5. LCS Z /’

6. DUPLICATE ANALYSIS L

7. MATRIX SPIKE - ' - W W

B. MSA . ' red

9.  SERIAL DILUTION LA

10. SAMPLE VERIFICATION 25 = —

11. OTHER QC — (o e

12. OVERALL ASSESSMENT = , 5

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

peTonmEMS: _ [Miner qualGebions — 5o comumeds pane 2

REVIEWED BY: /7. J/':/{c«

DATE REVIEWED: #~-/¢--ZF

AL/2-94/WP/SNL:SOP3044C R1
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ACHION-TEMS— @Uo\.\ ‘Cm\_ J s Mﬂl"t’d’( ku,}'xfﬁ( O~ MS//‘V‘-)’O FC’.SUI'(T

Yo canple Clge- 401050 225 -0.§=-M3_ or laciun | , Sdver

snd Bl tum e CTUTY, LAz e 03 Mo Aot Lms shc\u(

\owy in CYESC-— GH—-\D?{ JO0D-6-67-5 WO dAu«\\‘C\ Y L PR

af\o(lf;{ <Nc€ e MS/L_Cﬁ/DCS b (Ot e e d(c?g‘Q-Lr\{_-,(.f_

\)a LuMhe %oa\ﬁ.naw Ludre a\%g?l:-ed.

AREAS OF CONCERN:

OVERALL DATA QUALITY ASSESSMENT

Reviewed By: Zg&é‘f Date: __//</¢ 27

AL/2-94/WPISNL:SOP3044C.RY
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INORGANIC DATA ASSESSMENT SUMMARY FORM

1.0 HOLDING TIMES

(Data Verification/Validation Level 3—0V3)

Page 3 of 16

List holding time criteria used to evaluate samples, indicating wh:ch samples exceed the holding ttme Holding
time begins with validated time of sample collection.

ﬂ Holding [ Days Holding Action ‘ﬂ
Time Time was
Parameter Criteria Sample ID Exceeded )
L ) S
I - el
. . /
‘ Z // 2
s I =T Bl
LI /‘1? bl i
./U /
= 45
p 1
|

Were the correct preservatives used? Yes Q/ No [

List below samples that were incorrectly preserved.

L Sample No.

Type of Samples

Deficiency

 J=

45

" Date:

Reviewed By: /,%

ALJ2-94WP/SNL:SOP3044C.R

Y
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2.0 INSTRUMENT CALIBRATION

2.1 Percent Recovery Criteria
Indicate %Recovery (%R) criteria used to evaluate calibration standards:

Metals: GO — >
Mercury: iom s
Cyanide: :
Other: ;

List below the hnal_ytes which did not meet %R criteria for initial and continuing calibration standards:

ICv/ICCV .
Analysis Date # Analyte %R Action Samples Affectedt
/

/Q ) f\f :
‘"
|

22 Analytical Sequence
Did the laboratory use the proper number of standards for calibration as described in the EPA method? Yes

& no O
Have initial calibrations been performed at the beginning of each analysis and at the frequency indicated by the
EPA method? Yes B/ Ne [

Have continuing calibration standards been analyzed at the beginning of sample analysis and at a minimum
frequency indicated by the EPA method and at the end of the analysis sequence? Yes Q/ No [J

If no for any of the above, outline deviations and actions taken below:

K /4

1

Reviewed By: '/ﬁ"i//ég ~ Date: Nt PS5

AL/2-94/WPISNL:SOP3044C.R1
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Were the correlation coefficients for the calibration curves for AA, Hg, CN, and other spectrophotometric
methods 20.995? (Check calculations performed for calibration curves.) Yes & Nno O

If no, list: &
Date Analyte Coeflicient Action Samples Affected
b
BELES

Check for transcription and calculation errors involving calibration 's.ummary 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 and Continuing Calibration Blanks (ICB/CCB) been analyzed at the frequency required in the EPA
method? Yes [4 No (]

If na, summarize problems and resolutions in the narrative repont.

List analytes detected in ICB and CCBs below:

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

==

Required
ICB/CCB No. Analyte Conc. | Detection Limits Action Level Samples Affected

1 e NS s,
% 1.0 A= ]

Analysis Date

Reviewed By: %ﬁ/{? Date: N2

AL/2-94/WP/SNL:SOP3044C.R1
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3.2 Method Blank

INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)

Was one method blank analyzed for:

Each of 20 samples? Yes 3 w~0O
Each digestion batch? Yes (1~ Ne [J

Each matrix type? Yes (3~ No O

Page 6 of 16

Both AA and ICP when both are used for the same analyle" Yes [ No D M/Q‘_

or

At the frequency indicated in the EPA method or QAPjP? Yes 7 No [J

NOTE. Method blank is the same as the calibration blank for mercury and for wet chermstry analysis.

List analytes detected in method blank samples below. NOTE: For so:l samples, be sure to calculate blank

values usmg digestion weights and volumes.

Is concentration in the method blank below the detection limit? Yes O ne O

Afiected samples:

Preparation Analyte Conc. Required Action Level . 7
Date ' Detection
Limits Samples Affected ﬂ
/ j
[
/' P

No Mpack,

Reviewed By: J/()/ ______

Date:

AL/2-94/WP/SNL:SOP3044C.R1
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3.3 Field/Rinse/Equipment Blanks M & Subea Y (’
z | O < « ¥

Was a field/equipment blank analyzed as required by the EPA method or QAPjP? Yes J

List below analytes detected in the field blanks. NOTE: For soil samples, calculate bl values using
digestion weights and volumes. .
/ /|/ 2
. :/\J Vi
equired
Collection ' Detection Samples
_Date Blank ID Analyte ’ Con;/ Limits Action Level Affected
/

K

4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS

Was an ICP interference check sample (ICS) analyzed at the beginning and end of a run or at least twice every
8 hours? (Not required for Ca, Mg, K, and Na) Yes [l no [J

Samples affecied: A4
Pi

Are the values of the ICS for salution AB within 80-120%R? Yes [+~ No [J

If no, is the concentra!iod of Al, Ca, Fe, or Mg lower than in ICS? Yés O wneO JU//‘/‘L

Reviewed By: _// é,; /?T:, Date:  //~/44-FF

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



TOP 54-03
Rev. 0
Attachment C
Page 42 of 115
July 1994

INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3) .
Page B of 15

If no, list below all analytes which did not meet %R criteria and in which the concentration of Al, Ca, Fe, or Mg
is higher than in the ICS:

Analyte %R " Action Samples Afiected

A —

Date

o

. Are any results > IDL for those analytes which are not present in the ICS solution A? Yes (] No [3—

It yes, results >2 (absolute value of the IDL) indicate either a positive or negative interference and must-be

qualified.
/4

Samples affected: :

Check for transcription/calculation errors. Briefly summarize errors and associated action§ when data quality
might have been affected.

5.0 LABORATORY CONTROL SAMPLES (LCS)

Was an LCS analyzed at required frequency? Yes B/ No [

/A

Samples affected:
i

Reviewed By: //, Qd/f;’y Date: J/~/5p

AL/2-94/WP/SNL:SOP3044C.R1
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(Data Verification/Validation Level 3—DV3)
Page 9 of 16
List below any LCS recoveries not within limits.
Preparation I
Date Analyte %R Action Samples Affected
Lol o™
- - ‘J//

6.0 LABORATORY DUPLICATE ANALYSIS

Were laboratory c;dplicates analyzed at required frequency? Yes El/ No [J

Samples affected: X’%l’
74
Was laboratory duplicate analysis performed on field or equipment blanks? Yes O No 3
Samples affected: Y [;i
{

Is any value for sample duplicate pair <PQL and the other value >10xPaL? Yes (] No [d—
Samples affected: /-)/4

: £
Reviewed By: r,/% Date: /-5

AL/2-34/WP/SNL:SOP3044C A1



TOP 8403
Rev. 0
Attachment C
Page 440l 115
July 1994 -

INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
Page 10 of 16

List below concentrations of any analyte that did not meet criteria for duplicate precision:

/4
/F
Sample Preparation _ : Samples
ID Matrix Date Analyte PQL | RPD Action Affected
| // /
fLlA ] e
N el
/
/

—

Check for transmphonicalculatnon errors. Briefly summarize errors and associated actions when data quality

MA

might have been aflected.

7.0 FIELD DUPLICATE SAMPLE ANALYSIS /0046 iLM‘{ bl
or QAPjP?

Were field duplicates collecled at the frequency indicated in the EPA meth

vyesJ wno O /U),A

I yes, qualify data associated only with the field dupl' icat
values are greater than the IDL.

air. Calculate RPDs for each analyte in which both

Is any value for sample duplicate < practical quantitation limit (PQL) and other value >10xPQL? Yes [] No O

Reviewed By: /pggé% | Dét‘e: A/ EPf

AL2-94/WP/SNL:SOP3044C R1
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INORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3—DV3)

/

Samples affected: /

List below the analytes that do not meet RPD or PQL criteria. Usethe same criteria as those used for
laboratory duplicate analysis or criteria specified in EPA method gr sampling plan.

Page 11 of 16

ShS Collection T Samples
Sample' ID | - Matrix Date RPD | Contrl Limit Action ) Affected
N/
‘ / L j

/

7

Check for transcription/calculation/errors. Briefly summarize errors and associated actions when data quality
might have been affects.

/
/
/

A

8.0 MATRIX SPIKE ANALYSIS

NOTE: This matrix spike is a predigestion/predistallation spike.

g 7
Was a matrix spike prepared and analyzed at the required frequency? Yes L No OO

Reviewed By: Wé‘/ : Date: e —PF

AL2-94/WP/SNL:SOP3044C R1
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INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
Page 12 of 16

Were matrix spikes performed at the concentrations specified by the EPA method? Yes B/ No [J

LA

Samples affected:

Was matrix spike analysis performed on field or equipment blanks? Yes O No [~

s

¥ equipment or field blanks are the only aqueous samples, matrix spike analysis may be performed: however,
matrix spike samples must be present for the other matrices.
N/ A
l v

Samples affected:

List below the % recoveries for analytes that did not meet the criteria:

k’N-Lﬁf '-S
Sample —Preparation : '
D Matrix Date Analyte %R Action Samples Affected
et p-cof 5 £-3-9% ' Ba i —Q OOt I0-0a
] | Aa_ |64, VT |

L o 2o Pl 2 i

J
L
— 1T

Check for transcription/calculation errors. Also check to ensure matrix spike concentrations are not aflected by
sample dilutions performed. If matrix spike concentrations are diluted below or close to IDL based on sample
dilutions performed, use professional judgment in qualifying data. Ensure that the laboratory performed sample
dilutions only when necessary as indicated by QA/QC requirements. Brielly summarize errors and associated

actions when data quality might have been affected.

Reviewed By: /4;444’? Date: A/~

AL2-94/WP/SNL:SOP3044C R
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INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—0DV3)
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 efiects or poor dige.r;tiqn efficiencies and/for
problems with matrix spike solution. For example, if matrix spike recovery for selenium is 0% and preparation

blank spike recovery for selenium is 92%, this may indicate sample matrix effects.
9.0 FURNACE ATOMIC ABSORPTION ANALYSIS
Were duplicate injections present for each sample, including required QC analyses (not required if MSA is

done)? Yes £V ne D
N/4

Samples affected: !

Were postdigéstion spikes analyzed for samples, including QC samples? Yes 2 wo [

Were postdigesiibn sp'il_ce_s analyzed at the reguired concentration? Yes &2 N O

JA

Samples affected:

Was a dilution analyzed for samples with postdigestion spike recovery <40%7? Yes B N O]

N4

Samples aifected:

MSA Analysis (Method of Standard Additions}—MSA is required when serial dilutiohs are not with + 10%. Was
MSA required for any sample but not performed? Yes [1 nNo [0 A)A4 '

Are MSA calculations outside the linear range of the calibration curve? Yes (3  No [ )Uﬁé-
Reviewed By: / (/,,éf, Date: s~

AL/2-94/WP/ISNL:SOP3044C.R1
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INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
Page 14 of 16

NOTE: Ensure the spiking concentrations used for MSA analysis were at 50—100% and 150% of sample
concentration or absorbance.
Q/A

Samples affected:

10.0 SERIAL DILUTION ANALYSIS
- v
NOTE: Serial dilution analysis (ICP) is required only for initial concentrations equal to or greater than 10xIDL.

¥ applicable, was a seri_al dilution performed for:

Each 20 samples? Yes O wn0O , F
Each matrix type? Yes (1  No [J UZ /:V

Samples affected: -

List below results which did not meet crileria of %D/d 0% for analyte concentrations greater than 50xIDL
before dilution:

([ Analysis /
Date Sample ID Analyte, IDL | %D Action " Samples Affecte d

| — — |

Check for calculation erroryénd negalive interferences.

Reviewed By: / c!%/éa, Date: Mre-2/
7
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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 veritied on a quarterly basis? Yes B N O

Are IDLs present for each analyte and each instrument used? Yes [3/ No [J

NoG/

Is the IDL greater than the required detection limits for any analyte? Yes ]
(If IDL > required detection limits, flag vailues less than 5xIDL.)
N4

Samnples affected:

Are ICP Interelement Corvection Factors established and verified annually? Yes O~ nNo [

Are |CP Linear Ranges established and verified quarterdy? Yes B/ No OJ

If no for any of the above, review problems and resolutions in narrative report.

J2

11.2 Reporting Requirements

Were sample results reported down to the PQL? Yes No [J

- - !”
If no, indicate necessary correclions. Lﬁ
(]

Were sample results that were analyzed by ICP for Se, T1, As, or Pb at least 5xIDL? Yes [J No [ ﬁ%

Were sample weights, volumes, and dilutions taken into account when reporting sample results and detection

limits? Yes No [J

Reviewed By: %Mc/ Date: S HCF
/.

AL/2-84/WP/SNL:SOP3044C.RY
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INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
Page 16 of 16

If no for any of the above, sample results may be inaccurate. Note necessary changes and if errors are
present, request resubmittal of laboratory package.

A

Were any sample resulits hlgher than the linear range of calibration curve and not subsequently reanalyzed ait

the appropriate dilution? Yes O o
A

Samples afiected: J

11.3 Sarnple Quantitatinn

Check a minimum of 10% of positive sample results for transmphorﬂcalculatnon emors. Summarize necessary
corrections. W errors. are Iarge reguest resubmittal of laboratory package.

Comments:

Approved By:*

Date:

*Task/Project Leader is responsible for approval of data set.

Reviewed By: ‘%Cde%éy Date: W - FF

AL/2-54/WPISNL:SOP3044C.R1




Records Center Code: ER/1333/65B/DAT

SMO ANALYTICAL DATA ROUTING FORM

Project Name: ER Site 65C Case No./Service Order:  7214.2209 /C FO507
SNL Task Leader: HAGGERTY Org/Mail Stop: 6134 /1148
SMO Project Coordinator: SALMI Sample Ship Date: 4/16/98
Preliminary Final EDD Req’d EDD Rec’d
ARCOC Lab Lab ID Received Received YES NO YES NO
600214 CORE 981056 6/19/98 x| ] [x] ]
10 O
L) L]
G/RA
{’)itefqg T2 -Hnecorna et EPP
Correction Requested 4/24/98 Correction /4«.0/1/\.7_ Brlecia
from Lab: 6/22/98 Request #: 894 — sample receipt ack
7(2[9€ T IS Tmcoreeck o
Corrections Received: €-20-9&  Requester: MONTANO
Review Complete: 7_/4@' F Signature: My
4
Priority Data Faxed: Faxed To:
Preliminary Notification: 6/ 90?/48 Person Notified: /Q.a-u{ (/W
¢
Final Transmittal: a 'Zé /g § Transmitted To: Ve e
Transmitted By: S Qg _lé! 1
ALiled-inRecordsCemnter: 8;//§g Filed By: MO ]UT?—’-}?’]/O

Comments: —G\Omé(&q — Lr OfC
L0L Maitey m.ﬂ/w CVE 4 éﬁ,ﬂ;;z@

5 :
Received (Records Center) By: q % /
N




Project Leader _Grace Haggerty

AR/COC No. 600214

CVR-600214

Contract Verification Review (CVR)

Project Name ER Site 65C

Case No. 7214-220900

Analytical Lab Core - Denver

SDG No. 981056

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

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

Line Complete? Resolved?
No. Iltem Yes | No If no, explain Yes No
1.1 All items on COC complete - data entry clerk initialed and dated | x
1.2 | Container type(s) correct for analyses requested X
1.3 | Sample volume adequate for # and types of analyses requested | x
1.4 | Preservative correct for analyses requested X
1.5 | Custody records continuous and complete X
1.6 | Lab sample number(s) provided X
1.7 | Date samples received X
1.8 | Condition upon receipt information provided X
2.0 Analytical Laboratory Report
Line ; Complete? Resolved?
No. ltem Yes | No If no, explain Yes No
2.1 | Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 | QC analysis and acceptance limits provided (MB, LCS, LCD) X
2.4 | Matrix spike/matrix spike duplicate data provided(if requested) X MS/MSD results for Ba, Pb, and Se not reported.
2.5 | Detection Limits provided; PQL and MDL(or IDL) X
2.6 | QC batch numbers provided X
2.7 | Dilution Factors provided X
2.8 | Data reported using correct sig. fig. (2 for org.; 3 for inorg.) X
2.9 Rad analysis uncertainty provided (2 sigma error) X Not applicable
2.10 | Narrative provided X
2.11 | TAT met X
2.12 | Hold times met X
2.13 | Were contractual qualifiers provided X
2.14 | All requested resuit data provided X COC number 040532 thru 040539 are mis-identified on S
the sample reports and page 2 of the Sample
Identification Sheet.




Mo ;-

3.0 Dauwa Quality Evaluation

CVR-6¢

Item Yes No If no, Sample ID No./Fraction(s) and Analysis
3.1)Reporting units appropriate for the matrix and meet contract specified or | X
project-specific requirements? Inorganics and metals reported as ppm
(mglliter or mg/Kg). Units consistent between QC samples and sample
data.
3.2)Quantitation limit met for all samples? ¥
3.3)Accuracy X HE: LCS recovery for 4-amino-2,6-dinitrotoluene slightly high at 132.8%.
a) Laboratory control sample accuracy reported and met for all Tetryl was slightly low at 66.9%. QC limits are 70-130%.
samples?
b) Surrogate data reported and met for all organic samples analyzed by | X SVOC: Surrogate recovery for 2,4,6-tribromophenol slightly high in the LCS
a gas chromatography technique? (127%). All recoveries okay in samples and other QC. No qualification.
c) If requested, matrix spike recovery data reported and met . X Metals: Silver MS/MSD recoveries low at 49.8% and 51.1%, resp. MS/MSD
results not reported for barium, lea, or selenium.
3.4)Precision X See HE QC report.
a) Labaratory control sample precision reported and met for all
samples? For rad analysis, sample duplicate precision reported and
met.
b) If requested, matrix spike duplicate RPD data reported and met. X
3.5)Blank data X
a) Method or reagent blank data reported and met for all samples?
b) Sampling blank (e.g., field, trip, and equipment) data reported and X Not applicable.
met?
3.6)Contractual qualifiers provided: “J"- estimated quantity; “B"-analyte found | X
in method blank; “U"- analyte undetected (results are below the MDL or
Ls (rad)); “H"-analysis done beyond the holding time.
3.6)Narrative included, correct, and complete? X




4.0 Data Quality Evaluation Continuation

CVR-600214

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted.

Sample/
Fraction No. Analysis Qualifiers Comments
Were deficiencies noted. No
Based on the review, this data package is complete. Yes @
If no, provide : nonconformance report or correction request number / 05 \S/ and date correction request was submitted: 7—0’ "78’

Reviewed by::

Date: 74&2@ Closed by: \ N . Ca Q Q a 0__&0..- Date: 8- 220-9%
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SF 2001-COC (10-97)

Supersedes (5-87) issue

Internal Lab

Batch No.

SAR/WR No.

£
a

-

ANALYSIS REQUEST AND CHAIN OF CUSTODY

Press F1 for instructions for each field.

Dept. No./Mail Stop: 1148

Date Samples Shipped:
Carrier/Waybill No.:

z[(@[ﬂ SMO USE
(]

o 24

Contract No.: AJ-2480C

o

Page 1 of 2
600214

ARICOC-

[ R S e kel P

Project/Task Manager: Grace Haggerty , Case No.: 7214.2208 g

Project Name: ER Site 65C Lab Contact: Tim Kellog/307-235-5741 g:}f%ﬁg;‘;zfi:ﬂ?ona' Y —n .

Record Center Code: ER/1333/65B/DAT Lab Destination: Core-Denver Suppllier Services, Dept. Cdo\f"

Logbook Ref. No.: ER-0153 SMO Contact/Phone: Doug Salmi/848-0963 P.O. Box 5800 MS 0154

Service Order No.: CFQO 507 Send Report to, SMO: Grace Haqggerty .95’)2&

Location | Techarea NA T2 Reference LOV (available at SMO) Q;/'
Building NA Room NA %g j—,q ég Container é%g 'ég_ QP LAB USE
Sample No. - ER Sample ID or @ g s Date/Time S3 Preser- |S82 aF Lab
Fraction Sample Location Detail Collected Type | Volume vative © P/[rneter & Method Requested S’I"ple

+ 040410 - 001 CY65C-BH-1050,225-0.5-1-MS 0-0.5 65C | 041498/1025 | S G 250ml | 4cC G CRA Metals+Be,HE,SVOC

-~ 040411 - 001 CY65C-BH-1050,225-4-4.5-MS 445 65C | 041498/1025 | S G 250ml | 4C G ﬁ;/ RCRA Metals+Be,HE,SVOC .
., 040412 - 001 CY65C-BH-1050,225-9.5-10-MS J9.5-10 | 65C 041498/1400 | S G 250ml [4cC G |-MSMSB | RCRA Metals+Be,HE,SVOC e

\!’040413 - 001 CY65C-BH-1050,225-14-14.5-MS  |314-14.5} 65C 041498/1130 | S G 250 mi 4C G L-MEMBE® | RCRA Metals+Be',HE,SVOC

040414 - 001 CY65C-BH-1075,300-3.5-4-55 3.54 65C 041498/1400 | S G 250 ml 4C G SA RCRA Metals+Be,HE,SVOC

\_:/%40415 -001 CY65C-BH-1075,300-6-6.5-S 6-6.5 65C 041498/1400 | S G 250 ml 4C G SA RCRA Metals+Be,HE,SVOC
‘j04041s - 001 CY65C-BH-1075,300-11-12-S 11-12 65C 041498/1430 | S G 250 ml 4C G SA RCRA Metals+Be,HE,SVOC l
J:(]g,zﬁf[ - 001 CY65C-BH-1075,300-13-14-S 13-14 65C 041498/1430 | S G 250 ml 4C G SA RCRA Metals+Be,HE,SVOC

P 0418 - 001 CY65C-BH-1125,300-0-0.5-MS 0-0.5 65C 041498/1530 | S G 250 mli 4C G MSHM3D | RCRA Metals+Be,HE,SVOC

v 040419 - 001 CY65C-BH-1125,300-4-4.5-MS 445 65C 041498/1540 | S G 250 ml 4C G JMSMSB- | RCRA Metals+Be,HE,SVOC 4

RMMA [XYes [JNo Ref No.___ Sample Tracking SMQUSE Special Instructions/QC Requirements Abnormal
: ; : EDD Yes [JNo
Sample Disposal [gReturn to Client []Disposal by lab g:{:ggtg;?d dd/yy) -y ?;ta pa?kage p—

Turnaround Time

.
2 [3Rush Required Report Date /S (M.

[ QCinits.- \L

*COC #600217 releases #600214

Name Signature Wit | Company/Organization/Phone off-site. s o .

Sample Angel B. Vega Prorl J/]/,A, /| MDM/6131/844-0981 *RCRA Metals+Be(6010/7000),HE(8330) = s
Team Christopher Catechis I[P dcdid Z ¢.(.| MDM/6131/881-3196 VOC(8260A) :

Members ~ N Please list as separate report.

1. Relinquished by ('_M m. Org IR Date "{[LS [ag, Tme g g < | 4 Relinquished by Org. Date

1. Received by —— NN Yo oo Og. 72578 Dael/(for  Time [§ 4. Received by Org. Date

2. Relinquished by W Org. 2575  Date 97/(@/2‘? Time / s[aa 5. Relinquished by Org. Date

2. Received by =—— handd Org Date Time 5. Received by Org. Date

3. Relinquished by Org. Date Time 6. Relinquished by Org. Date

3. Received by Org. Date Time 6. Received by Org. Date

Original

To Accompany Samples,
Laboratory Copy (White)

18t Copy To Accompany Samples,
Return to SMO (Blue)

2nd copy SMO Suspense Copy
(Yellow)

3rd Copy Field Copy (Pink)



SF 2001-COC (10-97)

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)

Pageg of 2

el P B Tl et Y ol i B el ek S

Supersedes (5-97) lssue Press F1 for instructions for each field. AR/COC- 600214
Project Name:  ER Site 65C Project/Task Manager. Grace Haggerty ‘ Case No.:  7214.220900
Location | Techarea NA - s Reference LOV (available at SMO)
Building NA Room NA E £ z 2 x Container y §3g 2, LAB USE
Sample No. - ER Sample IDor 2o 2 Date/Time Em Preser- g;ﬂ% ES Lab
, Fraction Sample Location Detail @0 | Collected | ®= | Type | Volume | vative |G8=| &~ | Parameter & Method Requested | P
;/69-0420 - 001 CY85C-BH-1125,300-12-14-MS 1214 | 65C | 041498/1550 | S G 250ml | 4cC G 1 MS5MSB—? RCRA Metals+Be,HE,SVOC m
1 }{40421 - 001 CY65C-BH-1125,300-11-12-MS 11-14 65C | 041498/1545 | S G 250ml | 4cC G |-MSMSD | RCRA Metals+Be,HE,SVOC
..j940410 -003 CY65C-BH-1050,225-0-0.5-MS 0-0.5 65C 041498/1025 | S G 125 ml 4C G MSMSD | voC
40411 - 003 CY65C-BH-1050,2254.5-5-MS 455 65C | 041498/1025 | S G 125ml |4cC G |-msmsB-| VOC
] j)4o414 -003 CY65C-BH-1075,300-0-0.5-SS 0-05 65C | 041498/1400 | S G 125 ml 4C G SA voc
N 4)40415 - 003 CY65C-BH-1075,300-3.5-4-S 3.54 65C | 041498/1400 | S G 125ml [4cC G SA vocC e
'-'[040418 -003 CY65C-BH-1125,300-0-0.5-MS 0-0.5 65C 041498/1530 | S G 125 ml 4C G | mMsmsp | vocC fr
\,'1040419 -003 CYBSC-ﬂH-ﬁ%.BOGt&i—MS 3 4.5-5 65C 041498/1530 | S G 125 ml 4C G MSMSD+ VOC [
1’ 040532 - 003 CY65C-BH-1050,225-9.5-10-S 39540 | 65C | 041498/1100 | S G 125 mi 4C G SA voC ‘fﬁ?@?
) P40533 - 003 CY65C-BH-1050,225-14.5-15-S 214.545 | 865C 041498/1130 | S G 125 ml 4C G SA vocC F?%ggﬁ?
/p40534 - 003 | CY65C-BH-1050,175-9.5-10-5 995 | 65C | 041498/1045 [S |G 125mi | 4C G |[sA VoG AT 1
\]Piosss -003 CY65C-BH-1050,175-14.5-15-§ J1444g | 65C 041498/1055 | S G 125ml | 4cC G SA voc S
\[940533 -003 CY65C-BH-1075,300-9.5-10-S 39.5-:: 65C 041498/1400 | S G 125 ml 4C G SA voC
J/o40537 -003 | CYB5C-BH-1075,300-14.5-15-S 314545 65C | 041498/1400 | S G 125ml | 4¢C G SA voc
of /040533 -003 CY65C-BH-1125,300-5.5-6-MS 5.5-6 65C | 041498/1530 | S G 125 ml 4C G |-mMSmMsSD=VoC
./ 040539 - 003 CY65C-BH-1125,300-14.5-15-MS  [J14.54s [ 65C | 041498/1530 | S G 125ml [4cC G MSM3D VOC

Abnormal Conditions on Receipt

Recipient ihitials -

LAB USE

To Accompany Samples,
Laboratory Copy (White)

Original

18t Copy To Accompany Samples,

Return to SMO (Blue)

2nd Copy SMO Suspense Copy

(Yellow)

3rd Copy Field Copy (Pink)



[ P
\ < L~
SAMPLE FINDINGS SUMMARY < < acte Stoan

f_!\' ;:\'“ f"-/” :/-‘, 7
AV & e 1P

Site: R Dk, €57CC

AR/COC: 6O0L (Y Data Classification:
Samplel | | DV
Fraction No. Analysis Qualifiers Comments
/ CYESL-Bd—12eo, _
325‘-0.'51-1 T44D-78-2 N ' —
L. ﬁ AR 3 L
CqeTe~- BU~-U2g, _
Fhe <5153 LG -47 -y L'y Tickeyl
CHESC —3H -1y,
TC-5.8-6-9 ?
Cre3s- BH- 112 l ]
-y 1-g ’
Cresc-gH- 11257 : { )
Tse 13135 -3 I

CYest-oH 115y

225 -C.~05~53

e L LS, Sl )

Cyest -8 —USE

7225- %GS5

Ciye TO-3H ~UTC,
225 - 19 -1, T3

Cyese i -vzeg

] |
|
|
!

l

FLT-CrT- 1=V

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

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

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

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

Test Methods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA8260, EPA8260-M3,
EPA8270, HACH_ALK, HACH_NO2, HACH_NO3, MEKC_HE, PCBRISC

Reviewed by: / ‘Ez’-é}f Date: /fl’ //f/ 2L




SAMPLE FINDINGS SUMMARY
Site: W S,:'Z‘f, é S' C
AR/COC: &0 21 2l Data Classification:
Sample/ DV
Fraction No. Analysis Qualifiers Comments

CYes<-BU-1200,
< _( o S _— - 4
gLy o H719-45- U3 Tyl

CYEs - BH —(2eT
Yey-2T-F-5

C765¢-cd — 11T,
UEs-C-0:.5-5J5

CY&‘SC~-G’H—I!'?{I
Y00 -5.5-€-5

Crevc-iu- 177, \[} J J

wel-M-11,Y-3

Sample No./Fraction No. - This value is located on the Chain of Culstody in the ER Sample Id field.

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

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

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

Test Methods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA3260, EPA8260-M3,
EPA8270, HACH_ALK, HACH_NO2, HACH_NO3, MEKC_HE, PCBRISC

Reviewed by: / pff /'é;(/ Date:_/ ////f// Zf




TOP 94-03

Rev. 0
Attachment C
Page 899 of 115
July 1994
ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 1 of 18
SITE OR PROJECT E € Sike 65 C SAMPLE IDS CY6SC- 8- -se—zs
ANALYTICAL LABORATORY [d=1=4 NO. OF SAMPLES 14-vOoC
LABORATORY REPORT # __ <1 81055 4 -SVle e
CASE NO. 4, 22649
COC. 6CO2IS DATA ASSESSMENT SUMMARY
Describe prabiems/qualiﬁcations below (Action ltems and Areas of Concem)
voC " 8SvVOC PEST/PCB OTHER
1. HOLDING
TIMES/PRESERVATION
2. GC/MS INST. PERFORM.
3. CALIBRATIONS/WINDOWS
4, BLANKS
5. SURROGATES
6. MATRIX SP!KEIDUP
7. LABORATORY CONTROL
SAMPLES
8. INTERNAL STANDARDS °
9, COMPOUND
IDENTIFICATION

10. SYSTEM PERFORMANCE
11.  OVERALL ASSESSMENT

'/ (check mark) — Acceptable: Data had no problems or qualilied due to minor problems

N - Data qualified due to major problems
X - Problems, but do not affect data
Qualifiers:  J - Estimate

UJ - Undetected, estimated

AEFHONITEMS- No aundiliralton. af VOC o€ dadn, MiInse
~NJ »
%;,,.\'\Ql.”-k-mn- G Y (Tebr ), T po T Comnne A3

AREAS OF CONCERN:

Reviewed By: % .,g’ ,é_,
Date: WS b fFE !
AU2-94/WPISNL:SOP3044C At




TOP 94-03

Rev. 0
Attachment C
Page 100 of 115
July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 2 of 18

PROJECT/TASK LEADER: uVL?\qdf+L7

ACHONIFEMS: VOC, ik, SVEE. yQJ:\—"L PP LZCC*"IDL}Llc U»’l"\o"é‘
«’—ﬂr‘l(. ‘(‘u(p'(‘& ALRE Lohile '(/P\n’_- F—(DD (} MS'/MSO !‘t’—crjv'\c'r-}-;,

LEi podod erlon G sBrtra] 88 s ol 3 ol
i A T o ) [ P (A(/{:--\"lf‘étr-e _{)—-/{— za.(fi FJ -‘(J? (RO e

No sl ot

!)\H e h—’évu’f L - -l-t’»lrwf L\&M bgw~ aa\:dua(fﬁ:“e.tgu
bl UT, “Fﬂg e forerits trhe LES/OCE pee

e 0-‘\\’7"—_-& a-:l/v: L)f’ L\JL«/ u{/\/fjfanc{ lr‘rl—:k"‘“- o

AREAS OF CONCERN: _“Fre—Resct T pclm\u_Luqi;r il
\:‘\L\\sofw’*}“"‘-{ "ef\oo-'*‘j' ?\\AR"L& 1o r’-’f‘:’.al(’\t.f t“(: e
Lemmoinals e ppensk sl ieoler Tlepre pdrdds cfpec
-PD be vncommrc b, The ldb was® fntncted 1°-29-5F
I A R ple sl .grg:f-‘. e c¢o W}Lq-( 200 4 |
Ml HE reedg checd be von- olelec g

WrefR - C_,C’"/‘t"(gimi et d "'=~'- MG ‘/Q{[Q‘T i HT cesc s exrwe. '\O"‘\--\-_-—-Q.Ekr/t_
ks (fioraqt.

OVERALL DATA QUALITY ASSESSMENT

Reviewed By: A/fér 4:/

i
Dale: ///(/4/‘
ALI2.94/WP/SNL:SOP3044C. A1




e

TOP 34-03

_Rev.D
Attachmenti C
Page 101 of 115
July 1994
ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 3 of 18
1.0 HOLDING TIMES AND PRESERVATION
Indicate the holding time criteria below that was used fo evaluaie the samples. . ..
e
(SW-84673rd. ed.
Other:
List below samples that were over holding time criteria.
Sample ID VTSR Date Analyzed Action ’
7 Jlll
NOTE: VTSR = Validated time of sample receipl. .
Were the correct preservatives used? Yes 3 Nno O
List below samples that were incorrectly preserved.
Sample No. Type of Sample Deficiency Action
| —

/

Reviewed By:

Date:

AL/2-94/WP/SNL:S0P3044C.R1



TOP 24-03

Rev. 0
Atlachment C
Page 102 of 115
July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 4 of 18

2.0 GC/MS TUNING CRITERIA
Has a GC/MS tuning perfermance been analyzed for every twelve hours of sample analysis for each GC/MS

instrument used? Yes [4° No [J

Was the comrect standard (listed in the EPA Method) used? Yes[d wNo [J

Have the ion abundance criteria been met for each tune? Yes B’ No (J

NOTE: GC/MS abundance criteria is specified by EPA method for GC/MS analysis (EPA 8240A or 8270A).

If no-for any of‘ihe above, list all the data associa{ed with the tune that either failed criteria or in which there

was no tune.

Problem Sample Affected (Action)

il |
. \/\/\f{/ ‘
el

Date/Time

]

/

Check for transcription/calculation errors. If errors are present, briefly summarize necessary changes:

A

Is the spectra of the mass calibration acceptable? Yes'E/ No [J

Reviewed By: //,_f/)//{
Date: 1747478 :

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




TOP 94.-03

Rev. 0
Attachment C
Page 103 of 115
July 1994
ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3}
Page 5 of 18
3.0 GCINSTRUMENT PERFORMANCE.
3.1 DDT Retention Time
Is DDT retention time for packed columns >12 minutes (except for OV-1 angd’OV-101)?
vyes(O nNo
If no, kst below the DDT standards that failed criteria:
Affected samples and compounds: A /
lfu/ |'/
32 'Retention Time Windows
List below compounds that were not within the retention time windows.
[ / RT
Date/Time Compound RT Window Action Affected Samples

Vi

/

Reviewed By: ///./&/“éfi
Date: tesoe/ o

AL2-94WPISNL:SOP3044C. A1




TOP 84-03

Rev. 0
Attachment G
Page 104 of 115
July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 6 of 18

3.3 DDT and Endrin Degradation
List below the standards that have a DDT or Endrin breakdown of >20% (or a combined breakdown of >20%).

DOT/Endrin % Breakdown/ Action Affected Samples

/
/
/

l i/ '
- A7 |

il
3.4 DBC Retention Time Check /
Is the %D between EVAL A and each anal?,puamﬂation and confirmation) DBC retention time within QC

Date/Time Standard ID

limits (2% for packed column, 0.3% capillary 10¥<0.32 mm, and 1% for megabore)?

ves[J Nold

Date Sample ID/ DBC %D Action

/

Far the abave criteria outlined in Seclions 8.1-8.4, check for transcription/calculation errors.

If errors are found, list belgw with necessary corrections:

/

/

Reviewed By: T,% g{i”//é’f
Date: /{//{/?/ ’

ALr2-94/WP/SNL:SOP3044C.R1
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TOP 94-03

Rev. 0
Attachmeni C
Page 105 of 115
July 1994
ORGANIC DATA ASSESSMENT SUMMARY FORM
{Data Verification/Validation Level 3 DV-3)
Page 7 of 18

4.0 INITIAL CALIBRATION
Has initia} calibration been performed as required in the EPA method? Yes - No

Were the correct number of standards used to calibrate the instrument? Yes l:q/ No [J

For GC analyses of PCBs and Pesticides, did the laboratory follow the correct 72-hour sequence of analysis?

Yes(D o [J /U/A,

List below compounds which did not meet initial calibration criteria outlined by the EPA method.

Instument ID | Date Compound RF/%RSD Action Samples Affected H

o

e
—

o e Ig,/

/
d

—
Check for transcription/calculation errors. If errors are present, summarize necessary corrections below:

F LA

Reviewed By: j / é//é’z
Date: £ fr//f/?/

AL/2-94/WP/SNL:SOP3044C.A1




TOP 54-03
Rev. 0
Attachment C
Page 106 of 115
July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)

5.0 CONTINUING CALIBRATION
Have continuing calibration standards been analyzed at the frequency specified in the EPA method?

Yes

No [

List below all compounds which did not meet continuing calibration requirements.

Page 8 of 18

[ Samples ”
Instrument |ID Date Compound RF/%D Action Affected
| P .
C
| T~

/

"

|

)

Check for transcription and calculation errors. If errors are found, briefly summarize necessary corrections

below:

DA

Reviewed By: %A/’
Date: /,://:;Qj’ :

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



TOP 94-03

Rev. 0
Attachment C
Page 107 of 115
July 1994
ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)
Page 9 of 18

6.0 BLANK ANALYSES

6.1 Method/Reagent and Instrument Blanks
Iagnyied for each set of samples or for every 20 samples of similar matrix,

No OJ

Has an instrument blank been analyzed at least once every twelve hours for each GC/MS system used?

Has a method/reagent blank been
whichever is more frequent? Yes

ves 3 No O
6.2 Field/Rinse/Equipment Blanks L}D i LA__?:H_&/
Are there field/rinsefequipment blanks associated with each sampling day or at frequency specified in the

sampling plan. Yes O w~neO

List below compounds for which analyses were requested that were detected in any of the blanks analyzed:

; " Conc. PQL Samples Affected
Date Blank ID Compound () () Action Level (Action)
HY-24 MBS 7-ciihexoe | LTS 3706 173 Ao
L/
/
=

PQL = Practical Quantitation Limit from EPA Method.

,A‘( rf’,Poﬁ(—r_’.J( !‘:"S\,‘(‘é}' e d&r—ftl‘fl‘ﬂ'"{'z—cus [O s« &Dlml’_ f‘C’)U“T.

Reviewed By: Z/ [,/,Z/t"g
Date: e S5

AU2-94!WPISNL:50P5044E.R|




TOP 84-03

Rev. 0
Attachment C
Page 108 of 115

July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 10 of 18

Are there any TICs present in the blanks that are also present in the samples? Yes O N O
If yes, list below. ’

U,/'Ar

7.0 SURROGATE RECOVERY

Were surgogate recoveries evaluated for each of the samples analyzed by GC or GC/MS?

Yes No [J .

It surrogate standards other than those presented by SW-846 are used, list below with reference to applicable
control limits used to evaluate the percent recoveries.

Surrogate Compound Control Limits

List below the percent recoveries which did not meet either SW-846 criteria or criteria listed above.

Surragate
Date Sample ID/Matrix Compound “%Rec Action

l /“

/

Reviewed By: f% Jtd}@
Date: fz';/L‘g/ 7

AL/2-94/WP/SNL:SOP3044C.R1
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TOP 94-03

Rev. 0
Attachment C
Page 109 of 115
July 1994

ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 11 of 18

If surrogate recovery was outside of control limits, were the samples or method blank reanalyzed?
Yes[J nold /K_?‘ A

Are method blank surrogate recoveries outside of limits upon reanalysis? Yes d

Are transcription/calculation emors present? Yes Cl No (3

N/A

If yes, note necessary corrections.
= VS : 7

No [ /U/!(‘

Reviewed By: /Q&éz

Dale: i /;/QX 4
AL/Z-94/WP/SNL ZSOPE‘C.H 1
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ORGANIC DATA ASSESSMENT SUMMARY FORM

8.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSIS

(Data Verification/Validation Level 3 DV-3)

Page 12 of 18

Were MS/MSDs analyzed at the frequency required by the EPA method or QAPjP for each matrix lype?

Yes m/ No OJ

List below % recoveries and RPDs of compounds which did not meet criteria. Indicate on chart criteria used to

evaluate recoveries and RPDs.

“%Rec
Date Sample ID/Matrix Compound RPD Action
A-29-9F | o< Fo <D | gé\z“ Aoy 27,3 Np«f_ "

|

s v\c’.(o.—{:—\r GLCCL:',{)J(—T\L.({_ Klse LCS/OCY e gdable | e c('buo._'\-r}m)*;-a__\

RPO:"‘ &r- HE el C"'ﬁ-’“"‘“‘Lf {e/cc:c'_i-.ﬂc»( crtw e = ,\«cww g == gadiy

TWCoryrPr) Loere ck(c(f#a(,((;

Reviewed By: //</é&é¢;/

Date: e/ 9 7
AL2-94/WPISNL :SOP3044C.R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)

9.0 LABORATORY CONTROL SAMPLE ANALYSIS

TOP 94-03

Rev. 0
Attachment C
Page 111 of 115
July 1994

Page 13 of 18

Have laboratory control samples containing a representative number of the compounds of interest been

analyzed at the frequency specified in the EPA method or QAPjP?

Yes El/ No OJ

Evaluate percent recoveries based on control limits established in individual EPA methods, or use established
laboratory control limits. List below recoveries of compounds which did not meet criteria with reference to

control limits used.

- Date Compound “%Rec Control Limits Action Samples Affected
S5-ny-q§ | T Teky | &(7. 70-i30 x Ay
Sy -y | et ( | [
S-y-48 \L’ = ﬁ'-“m; l’ 4 'l

Control Limit Reference: .

Evaluate RPD based on control limits established in individual EPA methads, or use established laboratory
control limits. List below recoveries of compounds which did not meet criteria with reference to control limits

used.
Date Compound %R%ég Control Limits Action Samples Affected
S-t—q g 'Tﬁ-&'—r7| Z1-F 20 7. > A
T (§-af | 3¢ ] ( [
3 <1 F="% J Ttet l ‘3 J.

Control Limit Reference:

Reviewed By: j‘.fdz«é ez

Dale:

/ /’//;/ zp 7

ALs2-94/WP/SNL:SOP3044C.R}
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ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verificatior/Validation Level 3 DV-3)
Page 14 of 18

10.0 INTERNAL STANDARDS EVALUATION

List below the internal standard areas of samples or blanks which did not meet criteria.

Internal Acceptable .
Date Sample ID Out Range Action

/

g |

/l/r—

M-~ .

Are retention times of the intemal standards within 30 seconds of the associated calibration standard?
Yes E/ No [1-

11.0 TARGET COMPOUND LIST ANALYTES
11.1 GC/MS Analyses

Are the reconstructed ion chromatograms, the mass spectra for the identified compounds, and the data system
printouts included? Yes [ No [J

Is chromatographic performance acceptable with respect to:
Baseline stability? Yes [ ne O )

Resolution? Yes (3"~ No [J

Peak shape? Yes G/ No (]

Full-scale graph (attenuation)? Yes E}/ No [J

Reviewed By: /A@éf

Date: ////{// 95 [/

7
AL/2-94/WP/SNL:SOP3044C.R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM

Verification/Validation Level 3 DV-3)
e Page 15 of 18

Other:
Is the RRT of each reported compound within the limits given in the method of the standard RRT in the

continuing calibration? Yes 9 i
Are all the jons present in the standard mass spectrum at a relative intensity greater than 10% also present in

the mass spectrum? Yes B/ No [J
Do sample and standard relative intensities agree within 20%? Yes E— no O

If no-for any of the above, indicate below problems and qualifications made to data:

11.2 GC Analyses
Are there any transéripﬁorﬂcalculation errors between the raw data and the reporting forms?

Yes B No [ No

If yes, review errors and necessary corrections below; if errors are large, resubmittal of laboratory package may
be necessary.

Y45

Are retention times of sample compounds within the calculated retention time windows for both quantitation and

confirmation analysis? Yes (]  No [J N /A

Was GC/MS confirmation performed when required by the EPA method? Yes [1  No [J N?A

Il no for any of the above, reject positive results except for retention time windows if associated standard
compounds are similarly shifted.

Reviewed By: 7%& AT
Date: (/TP

AL/2-94/\WPISNL:SOP3044C. R
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ORGANIC DATA ASSESSMENT SUMMARY FORM
(Data Verification/Validation Level 3 DV-3)

Samples affected: ;k—?/ A

Page 16 of 18

Check chromatograms for false negatives, especially for the muttiple peak components (toxaphene and PCBs).
If false negatives are apparent and the appropriate PCB standards were not analyzed, or if confirmed analysis

was not present, flag the affected data.
/A

Samples affected: »

NOTE: Due to the complexities of PCB/pesticide analysis, each analytical run should be reviewed to verify
identification and column performance. .

12.0 FIELD DUPLICATE ANALYSIS )¢ Lol idiad

Were field duplicates submitted for analysis? Yes O No OJ

If yes, calculate RPD and use professional judgment to determjag if the data needs to be qualified. List res

below.

' /‘iénple Duplicate Aflected
Date Sample ID Compo_ul}i Resuit Result RPD Samples

(S

£

&

/

/

Z

13.0 COMPOUND QUANTITATION/REPORTED DETECTION LIMITS

s

Are there any transcription/calculation errors from raw data to reported results (check at least 10% of positive

fESU"S)? Yes Q/ No D A(( l‘eea."\-dt( Hé POS’lqﬁ\"ﬂ l‘f.)'u({'}' _{\'\0-.»(.0( L AQA—J&&.

In addition, verify that the correct internal standard, quantitation ion, and RRF were used to calculate the result
for a minimum ol 10% of sample data.

Reviewed By: /‘fﬁzﬁ/ﬁ/
Date: 1efee/ 28

ALs2-94/WP/S NL:SOP3044C. A1
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ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 17 of 18

13.1 Chromatogram Quality

Were baselines stable? Yes [  No [J

No CF7

Were any negative peaks or unusual peaks present? Yes [}

Were early eluting peaks resoived to baseline? Yes L ne O

if incormrect quantitations are evident, note corrections necessary below:

A

Are the required quantitation limits (detection limits) adjusted to reflect sample dilutions and for sails, sample -
moisture? Yes (3~ No [J

If no, make necessary corrections and note below.

p:/A—

14.0 TENTATIVELY IDENTIFIED COMPOUNDS

Are Tentatively Identified Compounds (TIC) properly identified with scan number or retention time, estimated
concentration, and J qualifier? Yes L1  No [J N Z Af

Are the mass spectra for TICs and associated "best match” spectra included? Yes O N3 .’&‘/4’

Are any TCL compounds listed as TIC compounds? Yes L]  No [

Are each of the ions present in the reference mass spectra with a relative intensity greater than 10% also

present in the sample mass spectum? Yes (1 No [J /U/ A
!

Reviewed By: %(/é’//@

Date: Ul /TF
AU2-94WP/SNL:SOP3044¢ R1
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ORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3 DV-3)
Page 18 of 18

Na [J /L/LA'

Do TIC and "best maich™ standard relalive ion intensities agree within 20%? Yes O

Comments

Reviewed By: Lé/’ V(e:;f /z’;;
Date: //////%"
v

Approved By:*

Dale

“Data package must be approved by Project/Task Leader.

AL2-94/WP/SNL:SOP3044C.R1
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INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
: : Page 1 of 16

SITE OR PROJECT _ =R SA65C., CASE NQ. T2/%,220%
ANALYTICAL LABORATORY __ CORE  SAMPLE IDS _CYEIC-BY- 5oy
LABORATORY REPORT # __ 18 (0TS ~Altls

TASK LEADER Hﬂﬁgﬁ
NO. OF SAMPLES __ 14 Medals

Ene Stenty’ DATA ASSESSMENT SUMMARY
ICP AA MERCURY CYANIDE

__HOLDING TIMES
CALIBRATIONS
BLANKS
IcS
LCS
DUPLICATE ANALYSIS
MATRIX SPIKE
MSA
SERIAL DILUTION
10. SAMPLE VERIFICATION
11. OTHERQC
12.  OVERALL ASSESSMENT

PNOO PN

o

/ (check mark) — Acceptable

Other — Qualified: J - Estimate
UJ - Undetected, estimated

R - Unusable (analyle may or may not be present)

ACTIONTTEMST Qo.\—n ESCL PRV (e E ety of PMOOC é‘szut L Cras

AREAS OF CONCERN:

REVIEWED BY: #/Z.fgy//»;;

DATE REVIEWED: (/i 0 /5§
o L

AL/2-34/WP/SNL:SOP3044C.R1
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INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
Page 2 of 16

ACTIONITEMS: _Saole CYESCG-BU-_os,725-0 .5+¢ Aere e el s DS Jans ).
A(‘\'é’:\-\& oot &g o ) ‘Sl?‘:.Lf\‘L:_—v l.btn?J —Cct— \ask”b\_T

S (130 ad (SO (72 2) . Cor M Lot droanlcCreddt kot .

MS P re—> 'Cﬂr“ Lé'-“-d( ey lows (%6 7,\ :u—'{ s ‘c.-\<

Pl ‘:é‘..&’-(wi—ca{ . Twe M3 rer it Loe SoLoas S‘(?}(m—('lu

ljg_w (7325) bt Sh~ee ’f"59/bC—-f_/pC5 O o TTS L e
(J.C(.{_r-(-ab(-é ; n e Gﬁ\m(‘r-(-?c“(r\o«- Lua g c-;;_ﬁ‘!-*ﬁf

AREAS OF CONCERN:

OVERALL DATA QUALITY ASSESSMENT

Reviewed By: / Lﬂéé;,, Date: 7 /o/?f
7 7

ALf2-94/WPISNL:SOP3044C_Rt
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INORGANIC DATA ASSESSMENT SUMMARY FORM

1.0 HOLDING TIMES
List holding time criteria used to evaluate samples, indicating whlch samples exceed the holding tlme Holding

time begins with validated time of sample collection.

(Data Verification/Validation Level 3—DV3)

TOP 94-03
Rev. 0
Attachment C
Page 37 of 115
July 1994

Page 3 of 16

Holding Days Holding Action
Time Time was
Parameter Criteria Sample ID Exceeded
o
Fedd
I Yo%
- /
//
Were the correct preservatives used? Yes M nod
List below samples that weré incorrectly preserved.
F Sample No. Type of Samples Deficiency Action
///
~ 4 ’6

o=

B

/

‘ Date:

Reviewed By: /% ez
e

AL/2-94MWP/SNL:SOP3044G.R1
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INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
Page 4 of 16

2.0 INSTRUMENT CALIBRATION

2.1 Percent Recovery Criteria

Indicate %Recovery (%R) criteria used to evaluate calibration standards:
Metals: Ho-li0
Mercury: ¢ - (=0

Cyanide:
Other:

List below the analytes which did not meet %R criteria for initial and continuing calibration standards:

ICvICCV ‘

Analysis Date # Analyte %R Action Samples Affected
ﬂ// / /|
A‘ -I/;/L/E‘—/‘//
— =
/
//

2.2 Analytical Sequence

Did the laboratory use the proper number of standards for calibration as described in the EPA method? Yes
No [ )

Have initial calibrations been performed at the beginning of each analysis and at the frequency indicated by the

EPA method? Yes " No O

Have continuihg calibration standards been analyzed at the beginning of sample analysis and at a minimum

frequency indicated by the EPA method and at the end of the analysis sequence? Yes No []

If no for any of the above, outline deviations and actions taken below:

7

Reviewed By: %«ftﬁéc, Date: 5//1;0/?//

AL/2-94/WP/SNL:SOP044C.R1
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INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—0DV3)

Page 5 of 16

Were the carrelation coefficients for the calibration curves far AA, Hg, CN, and ather spectrophotometric

methods >0.995? (Check calculations performed for calibration curves.) Yes No
If no, fist: nMrd
Date Analyte Coefficient Action Samples Afiected ’
| — ‘l
Sl
/
/

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 and Continuing Calibration Blanks (ICB/CCB) been analyzed at the frequency required in the EPA

method? Yes

B/NDD

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.

Required ‘,
Analysis Date | ICB/CCB No. Analyte Conc. Detection Limits Aclion Level Samples Affecled
e e — 7
BaLt 4’
//
| il J

Reviewed By: %é/ét/

AU/2-84/WP/SNL:SOP3044C R 1

Date: /l/ /c;/'—?i
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INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)

3.2 Method Blank

Was one method blank analyzed for:

Each of 20 samples? Yes B/ No [J
Each digestion batch? Yes Q/ No OJ
Each matrix type? Yes 3 N 0O

Both AA and ICP when both are used for the same analyte? Yes [

or

At the frequency indicated in the EPA method or QAPjP?

-Yes D/ No (O

Page 6 of 16

No D M

NOTE: Method blank is the same as the calibration blank for mercury and for wet chemistry analysis.

List analytes detected in method blank samples below. NOTE: For soil samples. be sure to calculate blank

values using digestion weights and volumes.

Preparation, Analyte Conc. Required Action Level I
Date N Delection
Limits Samples Afiected
T e
] '\I( ) j\’j,//
/

o e
Is concentration in the method blank below the mlimit? Yes G/ No [J

Mi'f\e_

Alfected samples:

Date:

Reviewed By: /&f/&;

AL2-94/WPISNL:SOP3044C.R1
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(Data Verification/Validation Level 3—DV3)
Page 7 of 16

3.3 Field/Rinse/Equipment Blanks -
Was a field/equipment blank analyzed as required by the EPA method or QAPjP? Yes’fj No [

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

digestion weights and volumes.
A /

N

/ N/
' Required ]
Collection : Detection Samples
Dale Blank 1D Analyte ' Conc. Limits Action Level Affected

1

/

£

7

4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS

Was an ICP interference check sample (ICS) analyzed at the beginning and end of a run or at least twice every
8 hours? (Not required for Ca, Mg, K, and Na) Yes & Nod

Samples affected: /U_‘/_A-

Are the values of the ICS for solution AB within 80-120%R? Yes 4~ No [J

If no, is the concentration of Al, Ca, Fe, or Mg lower than in ICS? Yes O w~NO /d/4

Reviewed By: /v ﬁ,;/(}, Date: ////f/ff”

AL/2-94/WP/SNL:SOP3044C . R1
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INORGANIC DATA ASSESSMENT SUMMARY FORM

(Data Verification/Validation Level 3—DV3)
Page 8 of 16

If no, list below all analytes which did not meet %R criteria and in which the concentration of Al, Ca, Fe, or Mg
is higher than in the ICS:

%R " Action ) Samples Affected ‘]

7
"""

//2/ —

. Are any results > IDL for thase analytes which are not present in the ICS solution A? Yes [J No (3

Date Analyte

It yes, results >2 (absolute value of the IDL) indicate either a positive or negative interference and must'be
qualified.
:k ](/1'4

Samples affected:

Check for transcriplion/calculation errors. Briefly summarize errors and associated actions when data quality
might have been affected.

5.0 LABORATORY CONTROL SAMPLES (LCS)

Was an LCS analyzed at required frequency? Yes El/ No [

Samples affected:

Loy A

Reviewed By: %f&-’//[;; Date: {r//{ﬁ%(/‘/’

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