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6.0 SOLID WASTE MANAGEMENT UNIT 6SC, SECONDARY DETONATION AREA, 
LURANCE CANYON EXPLOSIVES TEST SITE 

6.1 Summary 

Sandia National laboratories/New Mexico (SNUNM) is proposing a risk-based no further action 
(NFA) decision for Solid Waste Management Unit (SWMU) S5C, Secondary Detonation Area, 
Operable Unit (OU) 1333. SWMU S5C was used to conduct general explosives tests and burn 
pit tests on ammonium nitrate slurry bombs, Pioneer capsules, plutonium shipping containers, 
and a TC-708 emergency denial 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 SWMUlAOC [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 6SC 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 Solid 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 The site is located on U.S. Air Force land withdrawn from the Bureau of land 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) (SNUNM 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 OU 1333, Canyons Test 
Area" (SNUNM September 1995). 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 (SNUNM September 1998), the NFA proposal for SWMU 65D was submitted 
in June 1999 (SNUNM 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 (SNUNM April 1995) and is located north of the Oil Surface Impoundment (SWMU 13) in 
the eastern portion of SWMU 65. The boundaries of this subunit were defined from historical 
aerial photographs (SNUNM 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 (SNUNM 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 (SNUNM 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, 12AUP01 (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 (SNUNM May 1997). The 
piezometer was installed in conformance with an understanding between SNUNM and the 
NMED/OOE 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 12AUP01. 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 SNUNM and the NMED 
(SNUNM July 1997, SNUNM September 1997b). This well nest is comprised of a shallow 
underflow piezometer (CYN-MW2S) and a deep groundwater well (CYN-MWl D). 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-MWl 0 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 (SNUNM 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 (SNUNM 
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 (SNUNM August 1994). 

Interviews with former SNUNM 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,OOO-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 funk] 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 TestType 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 nitratelfuel 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 araa 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 

staat cvlinder detonation area m , 
<0 Liquid luel 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, polyethyfene Lined fire pit facility In secondary 65-41 
tests 1972 bottles, Dy-Kern steel-blue layout detonation area 

dye, Celotex Insulation, staat 
containers 

TC-708 emergency denial February 1973 1 Diesel fuel , PVC, chromeValumel Approximately 1,000 feet SE of 65-40 
device test thermocoupfes 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 CateQorv 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.Jjraphite. 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 Burner and CON· 65·72 

CON trenches 65·73 
Cone tests Overburden penetration tests March 1982 to 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 01 HE with heat tape February 1982 16 PBX 9501, PBX 9404. PBX 9407. Graded area between camera 65·29 

65-3 
65-10 
65-29 
65-30 
65-31 
65-32 
65-37 
65-38 
65-39 
65-40 
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. 
= Ultrel February 1969. 
= Karas June 1993. 
= Foy April 1971. 
= Clark December 1970. 
= Walkington April 1973. 
= Stravasnik September 1972. 
= SNUNM August 1986. 
= Church March 1982. 
= Kurowski January 1979. 

to August 1986 HMX. TATB HE; lead tape; bunker and CON-CON Unit 65-30 

65-54 
65-56 
65-57 
65-59 
65-61 
65-63 
65-67 
65-72 
65-73 
C-4 
CON-CON 
DU 
HE 

chrorneVaiumei thennocouples; 
steel test vessel; plywood and 
vennlculite packaQlnQ 

= Larson and Palmieri August 1994b. 
= Jercinovic et al. November 1994. 
= Larson August 1994. 
= larson and Palmieri August 19948. 
= Palmieri November 1994a. 
= Palmieri December 1994b. 
= Palmieri December 1994a. 
= Palmieri December 1994d. 
= Hickox and Abitz December 1994. 
= Composition-4. 
= Conical Containment. 
= Depleted uranium. 
= High explosive(s). 

HMX 
JP-4 
LOBP 
PBX 
PVC 
SWMU 
SNUNM 
SWISH 
t,. 
TABS 
TATB 
TNT 

65-31 
65-48 

= 1.3.5.7-tetranRro-l.3.5.7-tetrazacyclooctane. 
= Jet propulsion fuel grade 4. 
= Large Open Bum Pool. 
= Plastic-bonded high explosive. 
= Polyvinyl chloride. 
= Solid Waste Management Unit. 
= Sandia National laboratories/New MexiCO. 
= Small Wind-Shielded. 
= Half life. 
= Torch Activated Bum System. 
= Triamlnotrinitrobenzene. 
= 2.4.6-trinitrotoluene. 



· . 
1993, Author funk] 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 (SNUNM August 1986, Church March 1982). 
Table 6.2.2-2 correlates the SWMU 65 subunits with the explosiveslburn 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 
SWMU65A Propagation test 
Small Debris Mound (unconfirmed) 
(soil-covered concrete 
bunker) 
SWMU65B General explosives tests 
Primary Detonation Area Open-detonation tests 

Penetration tests 
Miscellaneous burn tests 

Wood crib fire tests 
Liquid oxygen torch tests 
Rocket propellant tests 

Slow-heat tests 

TABS Test Location A 

SWMU65C General explosives tests 
Secondary Detonation Ammonium nitrate/fuel rod 
Area Shipping container test 

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-70B emergency denial 
device tests 

SWMU 65D Miscellaneous burn tests 
Near-Field Dispersion Wood crib fire tests 
Area Liquid oxygen torch tests 

Rocket pro~ellant tests 
Cone tests 

Slow-heat tests 

Dispersion area for general 
explosives tests 

SWMU 65E Dispersion area for general 
Far-Field Dispersion explosives tests 
Area 

CON-CON 
DU 

= Conical Containment. 
= Depleted uranium. 

HE 
JP-4 
SWMU 
TABS 

= High explosive(s). 
= Jet propulsion fuel grade 4. 
= Solid Waste Management Unit. 
= Torch-Activated Burn System. 

AlJ8-99,wPISNL:r4600-6.doc 6-12 

Test Nature of Rationale for 
Operational Release Characterization 

Open detonations Potential release of HE 
and metals. 

Open detonations Potential release of 
HE, metals, and DU . 

Open burning/ Potential release of HE 
Open detonations from wood crib fire 

tests only. 

Open detonations Potential release of 
HE. 

Open buming Potential release of 
metals and DU. 

Open detonation/no None. No ammonium 
release nitrate residue. 

Shipping container did 
not rupture. 

Open buming/open Potential release of 
detonations JP-4, diesel fuels, and 

metals. 

Open burning/open Potential release of HE 
detonations from wood crib fire 

tests only. 

DetonationslNo None. Detonation was 
Release contained by CON-

CON facility. 
Open detonations Potential release of 

HE. 
Open detonations Potential release of 

HE, metals, and DU. 
Open detonations Potential release of 

HE, metals, and DU. 

301482.225.0308119199 3:17 PM 



44fOOO 445500 460000 464500 469000 

441000 445500 450000 464600 459000 

Legend 

~ Spring 

• Well 

o Piezometer Location 

Kirtland Air Force 
Base Boundary 

Surface-Water Features 

200 Foot Contour Interval .. SWMU 6SC 

I~I 

o 

o 

OU 1333 SWMU Site 

Recreational Land Use 

Industrial Land Use 

2000 

Scale in Feet 

480 

Scale in Meters 

4000 

960 

Sandia National Laboratories, New Mexico 
Environmental Geographic Information System 

Figure 6.3.1-1 
SWMU 65C, OU1333 SWMU Sites 

and Associated Land Uses 
within KAFB Boundary & Vicinity 

~ Uncl ••• ified 

S Morrison 

6-13 

1:24000 

sm990761 •.• ml 

MAPID=990761. 

SNL GIS ORG. 6804 

08/10/99 





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 I report documented that both free air and cased 
explosive charges were detonated at the site, scattering lead and depleted uranium (DU) (DOE 
September 1987). 

6.4.2.2 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 

6.4.3.1 

Investigation #2-SNUNM Environmental Restoration Preliminary 
Investigations 

Nonsampling Data Collection 

This section describes the nonsampling 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 SNUNM 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 6SG 

Information Source Reference 

Technical test reports and project log • Littrel February 1969 

books • 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 
• St'JUNM August 1986 

Engineering drawings • SNUNM August 1962 
• SNUNM August 1966 

Site inspections (field notes, aerial • Gaither [Date unk] 
photograph review, site photographs, • Luna October 1985 
radiological, UXOIHE, biological, and • Havlena August 1991 

cultural resource surveys) • Gaither October 1992 
• Oldewage May 1993 

• Karas June 1993 
• Oldewage December 1993a 
• Oldewage December 1993b 
• Oldewage February 1994 
• SNUNM August 1994 
• Young September 1994 
• Freshour March 1998 
• Freshour May 1998 

Employee interviews, 19 interviews with • Martz September 1985 
17 facility personnel (current and • Martz November 1985 
retired) • Gaither et al. May 1993 

• Young et al. February 1994 
• Brouillard June 1994 
• Larson August 1994 

• Larson and Palmieri August 1994a 
• Larson and Palmieri August 1994b 
• Larson and Palmieri August 1994c 
• Larson and Palmieri 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 1994c 
• Palmieri December 1994e 

= High explosive(s). HE 
SNUNM 
SWMU 
UXO 

= Sandia National LaboratorieslNew Mexico. 
= Solid Waste Management Unit. 
= Unexploded ordnance. 
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6.4.3.1.2 UXOIHE Survey 

In October 1993, KAFS 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 (SNUNM November 1994). 
On April 30 and May 4, 1993, the SNUNM 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 I surface gamma radiation survey of SWMU 65 in conjunction with SWMUs 12,13, 
and 94 (RUST Geotech Inc. December 1994). Ali 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 LCSS were designated "94E." However, ali 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 (1 DO-percent coverage) over the surface 
of the graded portion of the site (SWMU 65D); the remainder of the designated area 
(SWMU 6SE) 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 (SNUNM September 1997a). No anomalies were 
found in SWMU 6SC (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 6SD. 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 SNUNM 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 [cm2] alpha, 
and 1 ,000 dpm/100 cm2 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 
[mremJlhour at 1 foot) (Oldewage December 1993b, 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 Delio-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 pinon-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 12AUPOl 
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 6SC. A surface sample (at 0 to 6 inches) and a subsurface 
sample (at 10 feet bgs) were collected from each borehole. The SNUNM 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 the 
types of analyses to be performed on soil samples. However, the preliminary scoping sampling 
data are not adequate to support a risk screening assessment. 

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 (MOL) 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 (jJg)/kg. No duplicate samples were analyzed. 

6.4.4 Investigation #3-SNLlNM 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 
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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 650) 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 7D-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 I radiological survey. Gamma spectroscopy analysis was performed 
on these samples to characterize the residual radioactivity remaining in the soil. The 
radiological COC was DU (uranium-238, uranium-235, and uranium-234). The postcleanup 
(verification) samples collected at the site are summarized as follows: 

Point Source Sample Number Area Source Sample Number 

94E25SS 94E33SS 94E34SS 94E7SS 

94E35SS 94E36SS 94E48SS 94E10SS 

94E58SS 94E63SS' 94E63SS' 94E67SS 

94E63ASS 94E63MSS 94E63NSS 

94E630SS 94E63PSS 94E63PSO" 

94E70SS 94E73SS 

'Anomaly location sampled on two separate dates. 

"Sample duplicate. 

94E8SS 94E9SS 

94E49SS 94E57SS 

94E68SS 94E69SS 

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 650) 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 (SNUNM 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. SNUNM Department 7577 (Waste Operations), which 
packaged and secured waste drums for transfer to Envirocare of Utah, handled the disposal of 
regulated VCM waste. Nonregulated waste was disposed of using standard SNUNM-approved 
waste disposal methods. 
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6.4.4.2.2 Site-Specific Background Sampling 

SNUNM conducted background soil and arroyo sediment sampling at the LCETS in June 1996 
to establish site-specific background concentrations and activities for metals and radionuclides, 
respectively. The background sampling activities were performed in accordance with the 
rationale and procedures described in the OU 1333 RFI Work Plan (SNUNM September 1995), 
as reviewed by the NMED. In addition to the analyses specified in the OU 1333 RFI Work Plan, 
SNUNM 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, SNUNM 
December 1997), additional background soil samples were collected in June 1998 and analyzed 
for gross alpha/gross beta. SNUNM 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 1S background soil sample locations were approved by the 
NMED. Ouality assurance (OA)/quality control (OC) 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 plus beryllium using EPA Method 6010/7000 
(EPA November 1986); for isotopic thorium, uranium, and strontium using alpha spectroscopy 
and proportional gas counter; and for gross alpha/gross beta using EPA Method 900.0 (EPA 
November 1986). SNUNM 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 RSI to 
SNUNM 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 SNUNM 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 6SC. 
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6.4.4.2.3 Confirmatory Sampling 

In April 1998 SNUNM 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 (SNUNM September 1995), as reviewed by the NMED, and the 
Field Implementation Plans (FIP) addendum to the Work Plan (SNUNM March 1998, January 
1999). SNUNM 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 NMEO'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. OA/OC 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 601017000 (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). SNUNM Department n13 (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 (SNUNM September 1995) reviewed by NMEO and the FIPs (SNUNM 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 (Le., gamma spectroscopy and gross 
alpha/gross beta) for all the confirmatory soil samples from SWMU 65C. Annex 6-0 contains 
complete results for the gamma spectroscopy analyses. Tables 6.4.4-6,6.4.4-7, and 6.4.4-8 
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0.191 N 6.18 1.6 NO 1.0078) 
0.228J ND 14! 5.37 .7 NO 0.0078) 
0.502 N 8.5 1.9 NO I.OOZ8) 
0.26 J 0.49 J 17.8 NO 0.0078) 
0.42 J 0.402 J 9.31 4.1 0.0148 J 
0.411 O.31BJ 7.43 4.24 O.OO9J 
1.206 N[ 145) 1.11 1.58 NO (0.0078) N 

11 

1.0691 
. )8! 

)8! 

18! 

)8 

.257 1.81 1.96 0.0139 J N )8 

1.29 NI !45) 1.67 0.0303 J N 
1.47: 1.95 0.0245. J N 
122! N !45) 1,24 NO (0.0078) N 

0.49: J N 1.245) 8.- 6.98 0.0694 J N 
0.471 J N), 1.245) 1 7.1 NO (0.0078) N 
0.519 NO -0.245) 6.34 6.64 NO (00078) NI 

0.468 J NO '0.245) 6.35 6.36 NO (0.0078) NI :0.0691 
0.528 NO '-0.245) 9.8 5.77 0.0227 J NO '0.069! 

N 
N 
N)I 

N 
ND 
NO 
NO 

NI 
NI 

0; 
Q. 
0.191 
0. 19: 

:0.291 
:0.291 
0.291 
0.291 

NO 0.291 
NO 0.291 

R.f.r to footnotes at end of table. 



Table 6.4.4-1 (Concluded) 
Summary of SWMU 65C Confirmatory Soil Sampling Metals Analytical Results, April 1998 and February 1999 

(Off-site Laboratory) 

Samole Attributes 
Record Sample 

Number" ER Sample 10 Oeoth (It) Arsenic Barium 
600215 CY65C-BH-1150 225-9-9.5-S 9-9.5 1.92 98.6 
600215 CY65C-BH-1150 225-14-14.5·S 14-14.5 1.59 107 

Back!lround SoIl Concentrations Canyon Area 9.8 246 
Qualltv Assurance/Qualltv Control Samole (IIQ/l) 

600216 CY65C-GR-Ol-EB NA NO (0.00083) O.OO206J 

601634 CY65C-BH-l000.325-EB NA NO (0.00451) 0.00269J 

Note: Bold Indicates values that exceed back!lround soli concentrations. 

"EPA November 1986. 
b 
Analysis requesVchaln of custody. 

BH = Borehole. 
CY = Canyon. 
OU = Duplicate 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (Ieet). 
GR = Grab sample. 
10 = Identification. 
J = Estimated value (see Data Validation Report. Annex 6-E). 

Metals (EPA Method 601onOOO") (mWkQ) 

Bervilium Cadmium Chromium lead Mercury Selenium 
0.193J NO (0.245) 6.32 3.21 0.0083J NO (0.08911 
0.213J NO (0.245) 8.44 4.27 O.0433J NO (0.OB91 

0.75 0.64" 18.8 lB.9 0.055 3 

NO (0.00181) NO (0.00245) 0.00781 J NO NO NO 
10.00093) (0.00005) (0.00089) 

NO (0.00026) NO (0.00044) NO NO NO NO 
(0.00056) (0.00159) (0.000035) (0.00271) 

Sliver 
NO (0.291) 
NO (0.291) 

<0.5 

NO 
(0.00291) 

NO 
(0.00073) 

J ( ) = The reported value is greater than or equal to the method detection limit (MOL) but Is less than the practical quantitation limit for on·site laboratory analyses or the reporting 
detection limit lor oil-site laboratory analyses. shown in parenthesis. 

mglkg = Mllllgram(s) per kilogram. 
MS = Matrtx spike. 
NO () = Not detected above the MOL. shown in parenthesis. 
S = Subsurface. 
SS = Surface soil sampling. 
SWMU = Solid Waste Management Unit. 



Table 6.4.4-2 
Summary of SWMU 65C Confirmatory Soil Sampling vac Analytical Results, April 1998 

(Off-site Laboratory) . 

Samole Attributes VOCs (EPA Method 8260' IIJQ/kQ) 

Record ER Sample 10 Sample 1,2-0ibromo-3- Methylene 

Number" (FiQure 6.4.4-4) Oeoth (ft) chloropropane Chloride Toluene 

600213 CY65C-BH-975,350-o.O.5-SS 0--0.5 NO (0.84) NO (0.48) 1.7 J (5) 

600213 CY65C-BH-975,35o.3.5-4-S 3.5-4 NO (0.84) NO (0.48) 1.4 J (5) 

600213 CY65C-BH-1000,325-o.O.5-SS 0--0.5 NO (0.84) NO (0.48) NO (0.66) 

600213 CY65C-BH-1000,325-4-4.5-S 4-4.5 NO (0.84) NO (0.48) NO (0.66) 

600213 CY65C-BH-1050.175-0-0.5-SS 0--0.5 NO (0.84) NO (0.48) NO (0.66) 

600213 CY65C-BH-1050,175-2.5-3-S 2.5-3 NO (0.84) NO (0.48) NO (0.66) 

600213 CY65C-BH-1000,325-13.5-14-S 13.5--14 NO (0.84) NO (0.48) NO (0.66) 

600213 CY65C-BH-975,350-7 -7 .5-0U 7-7.5 NO (0.84) NO (0.48) NO (0.66) 

600213 CY65C-BH-975,35o.7.5-8-S 7.5--8 NO (0.84) NO (0.48) NO (0.66) 

600213 CY65C-BH-975,350-13-13.5-0U 13-13.5 NO (0.84) NO (0.4S) NO (0.66) 

600213 CY65C-BH-975,350-0.5-1 -0U 0.5--1 NO (0.84) NO (0.48) NO (0.66) 

600213 CY65C-BH-975,350-3-3.5-0U 3-3.5 NO (0.84) NO (0.48) NO (0.66) 

600213 CY65C-BH-1000,325-7.5-S-S 7.5--8 NO (0.84) NO (0.48) NO (0.66) 

600213 CY65C-BH-1000,325-14.5-15-S 14.5--15 NO (0.84) NO (0.48) NO (0.66) 

600214 CY65C-BH-1050,225-o.O.5-MS 0--0.5 NO (0.84) 2.9 J (5) 3.5 J (5) 

600214 CY65C-BH-1050,225-4.5-5-MS 4.5--5 NO (0.84) 4.1 J (5) NO (0.66) 

600214 CY65C-BH-1075,30o.O-0.5-SS 0--0.5 NO (0.84) 4_2 J (5) 3,3 J (5) 

600214 CY65C-BH-1075,300-3.5-4-S 3.5-4 NO (0.84) 3.9 J (5) 1.2J(5) 

600214 CY65C-BH-1125,30o.O-0.5-MS 0--0.5 NO (0.84) 3.2 J (5) NO (0.66) 

600214 CY65C-BH-1125,30D-4.5-5-MS 4.5--5 NO (0.84) 3.1 J(5) NO (0.66) 

600214 CY65C-BH-1050,225-9.5-10-S 9.5--10 NO (0.84) 2.6 J (5) 1.4 J (5) 

600214 CY65C-BH-1050.225-14.5-15-S 14.5--15 NO (0.84) 2.6 J (5) 1.0 J (5) 

600214 CY65C-BH-1 050,175-9.5-1 o.S 9.5--10 NO (0.84) 1.0 J (5) NO (0.66) 

600214 CY65C-BH-1050,175-14.5-15-S 14.4-15 NO (0.84) 1.0 J (5) 3.6 J (5) 

600214 CY65C-BH-1 075,300.9.5-1 o.S 9.5--10 NO (0.84) 1.3 J (5) NO (0.66) 

600214 CY65C-BH-1075,30o.14.5-15-S 14.5--15 NO (0.84) NO (0.48) NO (0.66) 

600214 CY65C-BH-1125,30o.5.5-6-MS 5.5--6 NO (0.S4) NO (0.48) NO (0.66) 

600214 CY65C-BH-1125,30o.14.5-15-MS 14.5--15 NO (0.84) NO (O.4S) NO (0.66) 
600215 CY65C-BH-1200.325-S-S.5-MS 8--8.5 NO (0.84) NO (0.4S) NO (0.66) 
600215 CY65C-BH-1125,35o.o.O.5-SS 0--0.5 NO (0.84) NO (0.48) NO (0.66) 
600215 CY65C-BH-1125,35o.5-5.5-S 5--5.5 NO (0.S4) NO (0.48) NO (0.66) 
600215 CY65C-BH-1150.225-O-0.5-SS 0--0.5 NO (0.S4) NO (O.4S) NO (0.66) 
600215 CY65C-BH-1150,225-4.5-5-S 4.5--5 NO (0.84) NO (0.48) NO (0.66) 
600215 CY65C-BH-1200,325-o.O.5-MS 0--0.5 NO (0.84) 4.8 J (5) NO (0.66) 
600215 CY65C-BH-1200,325-5-5.5-MS 5--5.5 NO (0.84) 1.4 J (5) NO (0.66) 
600215 CY65C-BH-1175,400-1o.10.5-S 10-10.5 NO (0.84) NO (0.48) NO (0.66) 
600215 CY65C-BH-1175,40o.O.5-1-SS 0.5--1 NO (0.84) NO (O.4S) NO (0.66) 
600215 CY65C-BH-1175,40o.5;5-6-S 5.5--6 NO (0.84) NO (0.48) NO (0.66) 
600215 CY65C-BH-112S.30o.1 0.1 O.5-S 10-10.5 1.9 J (5) 1.3 J (5) NO (0.66) 
600215 CY65C-BH-1125,325-13.5-14-S 13.5--14 NO (0.84) 1.1 J (5) NO (0.66) 
600215 CY65C-BH-11S0,225-9.5-10-S 9.5--10 NO (0.84) 1.2 J (5) NO (0.66) 

Refer to footnotes at end of table. 
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Table 6.4.4-2 (Concluded) 
Summary of SWMU 6SC Confirmatory Soil Sampling vac Analytical Results, April 1998 

(Off-site Laboratory) 

Sam ole Attributes 

Record ER Sample ID Sample 
Numbe,J' IFiaure 6.4.4-4\ Deoth Iftl 
S00215 CYS5C-BH-11S0,225-14-14.5-S 14-14.5 

S00216 CYS5C-GR-01-EB NA 

S00216 CYS5C-GR-01 -TB NA 

Note: Bold indicates detected values for VOC analytes. 
8 EPA November 1985. 

b Analysis request/chain of custody. 
= Borehole. 
= Canyon. 
= Duplicate. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 

VOCs (EPA Method 82S0· \ (ualka\ 

1,2-Dibromo-3- Methylene 
chloroorooane Chloride Toluene 

ND (0.84) 1.6 J (5) NO (O.SS) 

NO (4.8) NO (2.0) NO (2.0) 

NO (4.8) NO (2.0) NO (2.0) 

BH 
CY 
DU 
EB 
EPA 
ER 
ft 
GR 
10 
JO = 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. 

mglkg 
MS 
NA 
NO() 
S 
SS 
SWMU 
TB 
VOC 

= Mllligram(s) per kilogram. 
= Matrix spike. 
= Not applicable. 
= Not detected above the MOL, shown in parenthesis. 
= Subsurface. 
= Surface soil sampling. 
= Solid Waste Management Unit. 
= Trip blank. 
= Volatile organic compound. 
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Table 6.4.4-3 
Summary of SWMU 6SC Confirmatory Soil Sampling SVOC Analytical Results, April 1998 

(Off-site Laboratory) 

5VOCs (EPA Method 8270·) 
5ample Attributes (IJQlkg) 

ER 5ample 10 5ample 
BisI2-ethvlehxvl)phthalate Record Number' IFiaure S.4.4-4) Depth (tt) 

S00213 CYS5C-BH-975,35Q-1-2.5-55 1- 2.5 NO (O.S) 

S00213 CYS5C-BH-975,350-2.5-3-5 2.&-3 NO (O.S) 

S00213 CYS5C-BH-975,350-5-7-5 5-7 NO (O.S) 

S00213 CYS5C-BH-975,350-8-13-5 8-13 NO (O.S) 

S00213 CYS5C-BH-1000,325-1-1.5-55 1-1 .5 NO (O.S) 

S00213 CYS5C-BH-1000,325-3.5-4-5 3.5--4 NO (O.S) 

S00213 CYS5C-BH-1000,325-7-7.5-5 7-7.5 NO (O.S) 

S00213 CYS5C-BH-1000,325-13.5-14-5 13.5-14 NO (O.S) 

S00213 CYS5C-BH-1050,175-0.5-2.5-55 0.5-2.5 NO (O.S) 

S00213 CYS5C-BH-1050,175-3-4-5 3--4 NO (O.S) 

S00213 CYS5C-BH-105O,175-5-9.5-5 5-9.5 NO (O.S) 

S00213 CYS5C-BH-1050,175-12.5-14.5-5 12.5-14.5 NO (O.S) 

S00213 CYS5C-BH-975,35Q-1-2.5-0U 1-2.5 NO (O.S) 

S00213 CYS5C-BH-975,35Q-2.5-3-0U 2.&-3 NO (O.S) 

S00213 CYS5C-BH-975,350-5-7 -OU 5-7 NO (O.S) 

S00213 CYS5C-BH-975,35O-8-13-0U 8-13 NO (O.S) 

S00213 CYS5C-BH-1 050, 175-O.5-2.5-0U 0.5-2.5 NO (O.S) 

S00213 CYS5C-BH-1 050, 175-3-4-0U 3--4 68J (330) 

S00213 CYS5C-BH-1050,175-7.5-9.5-0U 5-9.5 NO (O.S) 

S00213 CYS5C-BH-1050,175-12.5-14.5-0U 12.5-14.S NO (O.S) 

S00214 CYSSC-BH-105O,225-0.5-1-M5 0-0.5 NO (0.47) 

S00214 CYSSC-BH-10S0,225-4-4.5-M5 4--4.S NO (0.47) 

S00214 CYSSC-BH-1 OSO,225-9.5-1 Q-M5 9.5-10 NO (330) 

S00214 CYSSC-BH-1050,225-14-14.5-M5 14--14.5 NO (330) 

S00214 CYS5C-BH-1075,300-3.5-4-55 3.5--4 NO (330) 

S00214 CYSSC-BH-1075,300-&-S.5-5 6-6.5 NO'<330) 
600214 CYSSC-BH-1075,300-11-12-5 11-12 NO (330) 

S00214 CYSSC-BH-1075,300-13-14-5 13--14 NO (0.47) 

S00214 CYS5C-BH-112S,300-Q-0.S-M5 O-O.S NO (0.47) 

S00214 CYS5C-BH-112S,300-4-4.5-M5 4--4.S NO (330) 

S00214 CYSSC-BH-112S,300-12-14-M5 12-14 NO (330) 
S00214 CYS5C-BH-112S,30Q-11-12-M5 11-12 NO (0.47) 

S00215 CYS5C-BH-112S,35Q-0.5-1-55 0-0.5 43 J (330) 

S00215 CYS5C-BH-1125,35Q-5.5-S-5 5.5--6 35 J (330) 
S00215 CYS5C-BH-1125,35Q-10.5-11-5 10.5-11 NO (O.S) 
S00215 CYS5C-BH-1125,35Q-13-13.5-5 13--13.5 NO (O.S) 
S00215 CYSSC-BH-1150,225-Q-0.S-55 0-0.5 32 J (330) 

S00215 CYS5C-BH-1150,225-4-4.S-5 4--4.5 NO (O.S) 

6OO21S CYS5C-BH-1150,225-9-9.S-5 9-9.5 NO (O.S) 
S00215 CYS5C-BH-11S0,225-14-14.5-5 14--14.5 49 J (330) 
S00215 CYS5C-BH-1200,32S-0.5-1 -M5 0.5-1 NO (O.S) 

Refer to footnotes at end of table. 
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Table 6.4.4-3 (Concluded) 
Summary of SWMU 6SC Confirmatory Soil Sampling SVOC Analytical Results, April 1998 

(Off-site Laboratory) 

Samole Attributes 

Record Numbe~ 
ER Sample 10 

(FiClure S.4.4-4) 
S00215 CYS5C-BH-1200,325-5.5-6-MS 

S00215 CYS5C-BH-1200,325-7.5-8-MS 

600215 CYS5C-BH-1175,400-0-0.5-SS 

S00215 CYS5C-BH-1175,400-5.5-S-S 

600215 CY65C-BH-1175,400-11-11 .5-S 

Quality-Assurance/Qualily Control Sample (Ilg/L) 

S0021S CYS5C-GR-Ol-EB 

SOl634 CYS5C-BH-l000,325-EB 

Note: Bold indicates detected values. 

"EPA November 1986. 

b Analysis requestlchain-of-custody record. 
BH . = Borehole. 
CY = Canyon. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
10 = Identification. 

SVOCs (EPA Method 8270)1 
(uQ/kCl) 

Sample 
Oepth (ft) Bis(2-ethvlehxvllohthalate 

5.5-6 NO (O.S) 

7.5-8 NO (O.S) 

0-0.5 NO (0.6) 

5.5-6 NO (O.S) 

11-11.5 NO (O.S) 

NA NO (1.0) 

NA NO (3.7) 

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

MS = Matrix spike. 
!lg/kg = Microgram(s) per kilogram. 
Ilg/L = Microgram(s) per liter. 
NA = Not applicable. 
NO ( ) = Not detected above the MOL, shown in parenthesis. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
SVOC = Semivolatile organic compound. 
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Table 6.4.4-4 
Summary of SWMU 65C Confirmatory Soil Sampling Gamma Spectroscopy Analytical Results, March 1998 and February 1999 

(On-site Laboratory) 

Sarnole Attribules 

Record 
Sample 

ER Sample 10 Oeplh 
Number (Floure 6.4.4-4) ni) 
600217 CY65C-GR-975,350-o-o.5-SS 0.D-O.5 

600217 CY65C-GR-975,350-1-2.5-S 1.0-2.5 

600217 CY65C-GR-975,350-5-7-S 5.0-7.0 

600217 CY65C-GR-975,350-8-13-S 8.0-13.0 

601635 CY85C-BH-looo,325-1-1 .5-SS 1-1.5 

601635 CY65C-BH-looo,325-3.5-4-S 3-5-4 

601635 CY65C-BH-l OOO,32S-7 -7 .5-S 7-7.5 

601635 CY65C-BH-looo,325-13.5-14.5-S 13.5--14.5 

600217 CY65C-GR-l075,3OO.().().5-SS 0.D-O.5 

600217 CY65C-GR-l075,300-4-8-S 4.0-&.0 

Background Soli Concentrations, Upper Canyons 

Quality AssuranceJQuality Control Sample (In pCVmL) 

600217 I CY65C-GR-Ol -EB 

Note: Bold indicales detected values. 

"Analysis request/chain 01 custody. 

I NA 

"Two standard daviations about the mean detected activity. 

cOinwiddie September 1997. 
BH ~ Borehole. 
CY ~ Canyons. 
EB ~ Equipment blank. 
ER = Environmental Restoration. 
It ~ Foot (feel). 
GR ~ Grab sample. 
10 ~ identifICation. 
NA ~ Not applicable. 

Uranium-238 

Result Errol 
NO (3.76E+00) -
NO (3.2OE+00) -
NO (3.49E+00) -
NO (3.23E+00) --

4.49E-ol 4.39E-ol 

7.41E-ol 4.42E-ol 

NO (S.14E-ol) -
NO (4.06E-ol) -
NO (3. 15E+00) -
NO (2.80E+00) -

2.31 NA 

I NO (1.85E+oo) I -

NO = Nol detected above the minimum datectable activity, shown In parenthesis. 
pCVg ~ Plcocurte(s) per gram. 
pCVmL ~ Plcocurie(s) per miltilner. 
S ~ Subsurface soil sample. 
SS ~ Surface soil sample. 
SWMU ~ Solid Waste Management Unit. 

~ Error not calculated for nondelec1able results. 

AcUvll"o (.,eVa) 

Thorium-232 Uranlum-235 Ceslum-137 

Result Error" ResuR Enort! Result Errorb 

7.76E-ol 3.78E-ol NO (2.75E-ol) - 5.55E-02 2.29E-02 

5.46E-ol 2.75E-ol NO (2.36E-ol) - ND(3.11E-02) -
7.30E-ol 3.57E-ol NO (2.49E-o 1) - NO(3.35E-02) -
6.67E-ol 3.28E-ol NO (2.40E-ol) - ND(3.25E-02) -
4.96E-ol 2.84E-ol NO (1 .93E-ol) - 1.43E-03 9.54E-03 

6.89E-ol 4.22E-ol NO (2.10E-ol) - NO (3.82E-02) -
5.18E-ol 2.91E-ol 1_65E-ol 1.65E-ol NO (3.29E-02) -
2_16E-ol 2.07E-ol 8.S7E-02 1.31E-ol NO (2.55E-02) -
8.4OE-ol 4.49E-ol NO (2.46E-ol) -- 7.01E-02 3.45E'()2 

3.78E'()1 2.04E'()1 NO (2.05E'()I) - NO(2.92E'()2) -
1.03 NA 0.16 NA 0.515 NA 

I NO(1.53E'()I) I - I NO (1.61E'()I) I -- NO(2.33E'()2) 1 -



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) 

5ample Attributes Activi ty (pCi/g) 

Record ER 5ample 10 5ample Gross Alpha Gross Beta 

Number' (Fh:rure 6.4.4-4) Depth (ft) Result 
601634 CY65C-BH-l000,325-1-1.5-55 1-1.5 16.5 
601634 CY65C-BH-l000,325-3.5-4-5 3.5-4 7.87 
601634 CY65C-BH-l 000,325-7-7.5-5 7-7.5 18_9 
601634 CY65C-BH-l000,325-13.5-14.5-5 13.5-14.5 11 .2 
600218 CY65C-GR-l050,275-0-0.5-55 0.0-0.5 9.2 

600218 CY65C-GR-l050,275-5-5.6-5 5.0-5.6 11.6 

600218 CY65C-GR-l050,275-12-12.5-5 12.0-12.5 3.3 

600218 CY65C-GR-l050,275-14-14.5-5 14.0-4.0 3.6 
600218 CY65C-GR-1200,325-1 -1.5-55 1-1 .5 3.6 
600218 CY65C-GR-1200,325-6-6.5-S 6--6.5 7.3 
600218 CY65C-GR-1200,325-7.5-8-5 7.5-8 23.8 

Background 50il Concentrations, Lower Canyons· 18.3 

Note: Bold indicates values that exceed background concentrations. 
"Analysis request/chain of custody. 
"Two standard deviations about the mean detected activity. 
'Tharp July 199B. 

BH = Borehole. 
CY = Canyons. 
ER = Environmental Restoration. 
ft . = Foot (feet). 
GR = Grab sample. 
10 = Identification. 
NA = Not applicable. 
pCilg = Plcocurie(s) per gram. 
5 = 5ubsurface soil sample. 
5S = Surface soil sample. 
5WMU = Solid Waste Management Unit. 

Error
b 

Result Error 
4.5 26.6 3.8 
3.5 20.4 3.4 
4.5 25.9 3.5 
3.8 21 .5 3.5 
5.2 21 .1 3.5 

5.3 23.6 3.5 

4.8 15.1 3.3 
4.8 8.2 3.1 
4.8 10.5 3.2 
5.0 32.5 3.8 
6.0 28.1 3.6 

NA 52.7 NA 

b 
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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 
(Off-site Laboratory) 

AlJ05·9BN1PISNL:r46()().6.doc 

Off-Site Analyses by 
EPA Method 8330' 

Compounds ~ 
1,3,S-trinitrobenzene 6.6-32 

1,3-dinitrobenzene 4.1-16 

2,4,6-trinitrotoluene S.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 S.5-79 

4-nitrotoluene 11-31 

HMX S.3-24 
Nitrobenzene S.2-9.0 

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,S, 7 -tetranitro-1 ,3,S, 7 -tetrazacyclooctane. 
RDX = 1 ,3,S-trinitro-1 ,3,S-triazacyclohexane. 
Tetryl = 2,4,6-trinitrophenylmethylnitramine. 
Ilg/kg = Microgram(s) per kilogram. 
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Table 6.4.4-7 
Summary of VOC Analytical Detection Limits 

Used for SWMU 6SC Confirmatory Soil Sampling, April 1998 
(Off-site laboratory) 

Analyte 
Acetone 
Benzene 
Bromoform 
2-butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Oichlorobromomethane 
1 1-dichloroethane 
1,2-dichloroethane 
1,1-dichloroethene 
Cis-1 2-dichloroethene 
Trans-1,2-dichloroethene 
1,2-dichloropropane 
Cis,-1,3-dichloropropene 
Trans-1,3-dichlorQPJQ!)ene 
Ethylbenzene 
2-hexanone 
4-methYI-2-pentanone 
Methyl bromide 
Methyl chloride 
Methylene chloride 
Styrene 
1,1,2,2-tetrachloroethane 
Tetrachloroethene 
Toluene 
Trichloroethylene 
1,1,1-trichloroethane 
1,1,2-trichloroethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Ilg/kg 
MOL 
SWMU 
VOC 

= Microgram(s) per kilogram. 
= Method detection limit. 
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= Solid Waste Management Unit. 
= Volatile organic compound. 

6-46 

MOL 
(lJglkg) 

2.2 
0.25 
0.27 
2.1 
2.2 

0.22 
0.25 
0.72 
0.24 
0.24 
0.2 

0.23 
0.25 
0.25 
0.19 
0.23 
0.25 
0.22 
0.23 
4.4 
2.9 
0.67 
0.43 
0.25 
0.22 
0.46 
0.23 
0.22 
0.27 
0.18 
0.24 
1.8 
0.4 

0.62 
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, 
Table 6.4.4-8 

Summary of Semivolatile Organic Compound Analytical Detection Limits 
Used for SWMU 6SC Confirmatory Soil Sampling, April 1998 and February 1999 

(Off-Site Laboratory) 

Analyte MOL (lln/lcn\ 

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-trichloroohenol 0.6-10 
2,4-dichlorophenol 0.3-10 
2,4-dimethylphenol 0.5-10 
2,4-dinitroohenol 1.1-20 
2,4-dinitrotoluene 0.7-10 
2,6-dinitrotoluene 0.6-10 
2-chloronaphthalene 0.7-10 
2-chloroohenol 0.4-10 
2-methyl-4,6-dinitrophenol 0.7-10 
2-methylnaphthalene 0.5-10 
2-methvlohenol 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-bromophenyl phenyl ether 0.6-10 
4-chloro-3-methvlphenol 0.5-10 
4-chloroaniline 0.5-20 
4-chlorophenyl phenyl ether 0.6-10 
4-methvlphenol 0.6-10 
o-nitroaniline (4) 0.6-10 
4-nitrophenol 0.6-10 
Acenaphthene 0.6-10 
Acenaphthvlene 0.5-10 
Anthracene 0.6-10 
Benzidine 0.4-10 
Benzola)anthracene 0.5-10 
Benzo(a)pyrene 0.7-10 
Benzo(b)fluoranthene 0.9-10 
Benzo(O,h,i)oervlene 1.6-10 
Benzo(k)fluoranthene 0.8-10 
Benzoic acid 0.5-50 
Benzvl alcohol 0.6-10 
BisI2-chloroethoxy) methane 0.3-10 
Bis(2-chloroethvl) ether 0.6-10 

Refer to footnotes at end of table. 
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Table 6.4.4-8 (Concluded) 
Summary of Semivolatile Organic Compound Analytical Detection Limits 

Used for SWMU 6SC Confirmatory Soil Sampling, March-April 1998 
(Off-Site Laboratory) 

Analyte MDL (J.lg/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 
Oibenzofuran 0.5-10 
Diethylphthalate 0.7-10 
Dimethylphthalate 0.S-:10 
Di-n-butylphthalate 0.5-10 
Di-n-octvlphthalate 0.6-10 
Fluoranthene 0.6-10 
Fluorene 0.7-10 
Hexachlorobenzene 0.5-10 
Hexachlorobutadiene 0.5-10 
Hexachlorocyclopentadiene 2.(HO 
Hexachloroethane 0.8-10 
Indeno(1,2,3-cd)pyrene 1.7-10 
Isqphorone 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 

IJg/kg = Microgram(s} per kilogram. 
MOL = 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-o-0.5-SS designates a sample collected from SWMU 65C in the Canyons 
Test Area of SNUNM (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 mglkg background concentration limit in one sample (CY65C­
BH-1125,350-10.5-11-S). Beryllium was detected above the 0.75 mglkg background 
concentration limit in four samples (CY65C-BH-975,350-2.5-3-S, CY65C-BH-1 050,17S-7 .5-
9.5-DU, CY65C-BH-975,350-5-7-DU, and CY65C-BH-1050,17S-12.S-14.S-DU). Mercury was 
detected above the 0.055 mglkg background concentration limit in one sample (CY65C-BH-
1200,32S-S.S-6-MS). 

Because there are no background concentrations for HE compounds in soil, any detectable HE 
compounds in the samples collected at SWMU 6SB 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. 

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 j.lglkg. 
Methylene chloride was detected in 17 samples at concentrations ranging from 1.0 J j.lglkg to 
4.8 J j.lglkg. Toluene was detected in eight samples at concentrations ranging from 1.0 J j.lglkg 
to 3.6 j.lglkg. 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 ~glkg to 68 J ~glkg. 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 ana 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. 

OA/OC 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 OA/OC samples collected during the 
confirmatory sampling program at SWMU 65C. The OA/OC samples collected consist of two 
equipment blanks. The OA/OC sample collected in April 1998 was analyzed off site for metals, 
VOC, SVOCs, and HE. The OA/OC 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 

SNUNM Department n13 (RPSD Laboratory) reviewed all gamma spectroscopy results 
according to "Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 
(SNUNM July 1996). In addition, all off-site laboratory results were reviewed and 
verified/validated according to "Data VerificationNalidation Level 3-DV3" in Attachment C of 
Technical Operating Procedure 94-03 (SNUNM 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 SNUNM 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 results 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), non detect 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 01 

40 environmental 

Chloride 

ethylhexyl)phth 
alate 

3.6J 

Not callQulelted 

CY65C-SH·1050,225-4.5·5·MS 
CY65C-SH·l 075 ,3()().Q-O.5·S 
CY65C-SH·l075·3()().3.5-4·S 
CY65C-SH·1125,3QO.O.O.5·MS 
CY65C-SH·1125,300-4.5·5-MS 
CY65C-SH·l 050,225·9.5·1 O-S 

5·S 

CY65C-SH·975,350-3.5-4-S 
CY65C-SH·1050,225-0-0.5-MS 
CY65C-SH·l075,3()().Q-O.5-SS 
CY65C-SH·l075,3()()'3.5-4·S 
CY65C-SH·l 050,225-9.5·1 O-S 
CY65C-SH·1050,225-14.5-15·S 

aFrom Zamorski December 1997 (lor metals); from Dinwiddie September 1997 (tor radionuclidesj. 

b Average concentration includes all samples. For nondectectable results, the detection limit Is used to calculate the average. Does 
not include arroyo sediment samples. 

clncludes samples with nondetect results where the MDL or MDA exceeds the approved background limit 

dAn average minimum detectabla activity is not calculated because 01 the variability in instrument counting eoor and the number of 
reported nondetectable activities. 
SH = Borehole. 
cac = Constituent 01 concem. 
CY = Canyon. 
MDA = Minimum detectable activities. 
MDL = Minimum detection limit. 
mgi1<g = Milligram(s) per kilogram. 
MS = Matrix spike. 
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NA = Not applicable. 
pCilg = Pioocurie(s) per gram. 
S = Subsurface soil sample. 
SS = Surface soli sample. 
SVOC = Semivolatile organic compounds. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compounds. 
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detected, the concentrations were reported at IEilss than the 'practical quantitation limit and, 
therefore, the data are qualified as estimated values. Table 6.5.1-1 summarizes the GaGs and 
the sample locations where the VOGs and one SVOG 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 GaGs were only slightly elevated above the maximum background concentration or 
activity limits specified for the Ganyons Area (Dinwiddie September 1997, Zamorski December 
1997). The GaGs that exceed background limits typically occur as isolated "hot spots" with no 
particular GOG 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 65G 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 GaGs at SWMU 65G because the MDA associated with 
nondetectable results for these isotopes exceeded background in several instances. 

6.5.2 Environmental Fate 

The primary source of GaGs for SWMU 65G was general explosives tests and burn tests 
conducted on weapons and other devices containing HE. The primary release mechanism of 
GaGs 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 65G, 
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 GaGs for SWMU 65G. Based upon the nature and extent 
of contamination at the site, metal, VaG, SVOG, and radionuclide GaGs 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 VOGs 
(1,2-dibromo-3-chloropropane; methylene chloride; and toluene) and one SVOG 
(bis[2-ethylehxyl]phthalate) were detected at low concentrations at a few sample locations. 
Although three VOGs and one SVOG 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 GaGs 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 
SWMU65G. 

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 ingestionlinhalation. 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 COGs. 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 1989). 

In summary, the HI 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-1 0 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 1 E-6 for Class A and B carcinogens and less than 1 E-5 for Class C 
carcinogens (NMED March 1998). The incremental cancer risk for SWMU 65C is 1.7E-1O. 

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 SNUNM's 
document entitled "RESRAD Input Parameter Assumptions and Justification" (February 1998). 
The incremental excess cancer risk for radionuclides is 9.1 E-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, VI1.2 and V11.3, 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 SNUNM'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. 

6.6.3.1 Human Health 

Based upon the fact that human health results of the screening assessment summarized in 
Section 6.6.2.1 indicate that SWMU 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 (SNUNM 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 analyz.ed 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 SNUNM 
Surface-Water Monitoring Program (SNUNM 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 DB 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 (SNUNM July 1997, SNUNM 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 1998), 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 mglL (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 SWMUlAOC 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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ANNEX6-A 
Summary of Testing Activities at SWMU 65, 

Lurance Canyon Explosive Test Site 



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

• General explosive tests 
• Burn pit tests (fuel fire) 
• Miscellaneous burn tests (nonfuel fire) 
• Cone tests 
• Torch-activated burn system (TABS) 
• Slow-heat tests 

The following sections describe the six types of explosive/burn testing associated with Solid 
Waste Management Unit (SWMU) 65 subunits. Figures 6A-1 and 6A-2 show the general 
locations of these tests. 

A.1 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 (I b) of high explosive (HE) (Gaither et al. May 1993a, 
Author funk) Date [unk)a, Larsen and Palmieri August 1994a, Larsen and Palmieri August 
1994b). When construction of the SWMU 94 burn structures began in 1977, the explosives 
testing limit was reduced to 1,000 Ib (Martz September 1985). Most of the explosives tests 
were conducted in the disturbed areas designated SWMU 65B (Larsen and Palmieri August 
1994a, Larsen and Palmieri August 1994b), and SWMU 65C (Littrel February 1969, Karas June 
1993, Foy April 1971, Clark December 1970, Walkington April 1973, Stravasnik September 
1972). Explosives tests were conducted at grade or at 2 to 3 feet above grade (Gaither et al. 
May 1993b). Fragments may have been widely scattered over the site (Gaither Date [unk.), 
Gaither October 1992, 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, MortzNovember 1985, Larsen and Palmieri August 1994a, Larsen and Palmieri 
August 1994b, Palmieri November 1994a, Palmieri December 1994a, Palmieri December 
1994b, DOE September 1987). Details on 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 funk) 
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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 8-61 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 8-61 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. 

A.2 BURN PIT TESTS (FUEL FIRE) 

8urn 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 (Uttrel 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. 
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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 (Ultrel 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, Ultrel 
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 funk] 
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 funk] 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 (Uttrel 
February 1969, Walkington April 1973, Stravasnik September 1972) and interpretation of 
historical aerial photographs (SNUNM 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), chromeValumel 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, Uttrel 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 6SC to determine the effect 
of a fuel fire on an ammonium nitrate slurry bomb, referred to as the Cloudmaker (Young et al. 
February 1994, Uttrel February 1969). The slurry mixture contained 50 percent ammonium 
nitrate, 35 percent aluminum powder, 14 percent water, and 1 percent gums and stabilizers 
(Uttrel 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 (Uttrel 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 (Uttrel February 1969). 
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One interview record states that additional ammonium nitrate tests were conducted using 
15,OOO-lb ammonium nitrate slurry bombs that were intended to be representative of a portion of 
a 35,OOO-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,OOO-lb 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. 

A.2.2 Liquid 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 1B-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,BOO degrees Fahrenheit (OF), 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 II plutonium containers 
(DOT-6M, DOT-SP5795, and L-10) were tested in a 1,BOO°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 Cloud maker and 
TC-70B Emergency Denial Device. 

A.2.4 TC-70B Emergency Denial Device Tests 

In February 1973 a diesel-fuel fire test on a TC-70B Emergency Denial Device was conducted at 
SWMU 65C in an excavated pit located approximately 1,000 feet southeast of Bunker 9B30 
(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) r' 
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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). 

A.3 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 Liquid 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 
PI I 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 II 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-31N1-3 and W-87/L TU-7 weapon/propellant systems. 
The test log for the W-311Y1-3 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. 

A.4 CONE TESTS 

The Conical Containment (CON-CON) Unit was constructed between late 1981 and early 
1982 (SNUNM August 1994) for tests that investigated the penetration of a radioactive tracer 
(Le., sodium-24 and uranium dioxide) into unconsolidated overburden. A series of 22 tests were 
conducted between March 1982 and March 1984 (SNUNM August 1986, Church March 1982, 
Palmieri November 1994a). The CON-CON Unit was part of SNUNM'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 (SNUNM 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 (SNUNM 
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 dismantled in 1988 (Palmieri and Larsen October 1994) and the 
Smoke 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 (SNUNM August 1994, Jercinovic et al. November 1994). 

A.5 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. 

A.6 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, SNUNM August 1986). 
Materials that were involved in the slow-heat tests include HE, steel test vessels, 
chromeilalumel 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 chromeilalumel 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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ANNEX6-B 
SWMU 65 Lurance Canyon Explosives Test Site 

Site-Specific Background 
Soil Sample ResuHs 

May-June 1996 
June 1998 
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Table 6B-1 
Summary of SWMU 65 Background Soil Sampling Metals Analytical Results, May-June 1996 

(Off-Site Laboratory) 

Sample Attributes Metals EPA 601017000" (mglkg) 
Record ER Sample 10 Sample 

Number" (Fillure 2.4.4-3) ~Jft) Arsenic Barium B~lyUium Cadmium Chromium Lead Mercury 

05191 CY65BK-GR-ool-O-SS Q-{).5 6.0 180 0.62J'1.0) NO (0.60) 16 14 NO (0.10) 

05191 CY65BK-GR-ool-0.5-S 0.5-1.0 5.6 170 O.65J 0.98) NO (0.59) 16 9.0 NO (0.09l) 
05191 CY65BK-GR-002-0-SS Q-{).5 4.8 150 O.64J 0.99) 0.99 J (0.99) 18 16 NO (0.10 
05191 CY65BK-GR-002-0.5-S 0.5-1.0 4.9 150 0.59J 1.0) 0.61 J (1.0) 16 8.5 NO (0.10 
05191 CY65BK-GR-Q03-O-SS Q-{).5 3.9 170 0.56J 0.98) NO (0.59 15 12 NO (0.10 
05191 CY65BK-GR-003-O-S0 Q-{).5 4.2 170 0.58J 1.0 O.64J 0.0) 14 12 NO (0.10 
05191 CY65BK-GR-003-0.5-8 0.5-1.0 4.0 160 0.62J 0.98 NO (0.59) 15 11 NO (0.10 
05191 CY65BK-GR-004-O-8S Q-{).5 6.1 220 0.68J 0.97 0.63 J (0.97) 20 14 NO (0.087 
05191 CY65BK-GR-004-0.5-S 0.5-1.0 5.6 210 0.61 J 1.0 NO 0.60 17 8.1 NO (0.10 
05191 CY65BK-GR-005-0-SS Q-{).5 6.0 180 O.63J 0.99 NO 0.60 18 10 NO (0.10 
05191 CY65BK-GR-005-0.5-S 0.5-1.0 4.3 230 0.72J 0.99 NO 0.60 20 10 NO (0.095 

Background Soli Concentrations-
Canyons Area' 9.8 246 0.75 0.64 18.8 18.9 0.055 
Quality Assurance/Quality_Control Sample (in mg/L) 
05191 CY65BK-GR-006-EB I NA I NO 0.0018 J NO NO (0.0030) NO NO NO 

(0.0030) (0.20) (0.0010) (0.0040) (0.0020) (0.00020) . 
EPA November 1986. 

• Analysis requestlchaln-of-cus!ody record. 
'From Zamorskl December 1997; conlalns data set listed above. 

BK = Background. 
CY = Canyon. 
EB = Equipment blank. 
EPA = U.S. Envlronmenlal Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
10 = Identification. 
J ( ) = The reported value Is greater than or equal to the method detection limit (MOL) but Is less than the contract required detection limit, shown In parenthesis. 
mglkg = Milligrams per kilogram. 
mgIL = Milligrams per liter. 
NA = Not applicable. 
NO = Not detected above the MOL, shown In parenthesis. 
S = Subsurface soli sample. 
SO = Surface soli sample duplicate. 
SS = Surface soli sample. 
SWMU = Solid waste management unit. 

Selenium Silver 
2.4 NO (0.20) 

1.6 NO (0.20) 
1.9 0.26J (2.0) 
2.6 NO 0.20 
2.5 NO 0.20 
2.2 NO 0.20 
1.8 NO 0.20 
2.0 NO 0.19 
2.3 NO (0.20 
1.8 NO [0.20) 
1.4 NO (0.20 

3.0 <0.5 

NO 0.0026J 
(0.0040) (0.010) 
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Sample Attributes 

Record ERSampie 10 Sample 
Number- (Figure 2.4.4-3) Depth (11) 

05192 CY65BK-GR-OOl-a-SS 0-0.5 

05192 CY65BK-GR-OOl-a.5-S 0.5-1.0 

05192 CY65BK-GR-002-O-SS 0-0.5 

05192 CY65BK-GR-002-o.5-S 0.5-1.0 

05192 CY65BK-GR-OOO-O-SS 0..0.5 

05192 CY65BK-GR-003-a-SO 0-0.5 

05192 CY65BK-GR-003-a.5-S 0.5-1.0 

05192 CY65BK-GR-004-a-SS 0-0.5 

05192 CY65BK-GR-004-a.5-S 0.5-1.0 

05192 CY65BK-GR-005-o-SS 0-0.5 

05192 CY65BK-GR-005-a.5-S 0.5-1.0 

",ackground Soil Concenlrations-Upper 
panyons' 

Quality Assurance/Quality Control Sample (in pCVL) 

05191 CY65BK-GR-0Q6-EB NA 
(oll-sRe laboratory) 

Table 6B-2 
Summary of SWMU 65 Background Soil Sampling 

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

Gamma Spectroscopy ActIvIty (pCVg) 

Uranium-238 Thorium-232 Uranium-235 

RasuR Errorb 
ResuR Error

b 
ResuR 

NO (2.88E+OO) -- 6.26E-al 3.12E-al NO (2.03E-al) 

NO (3.34E+OO) -- 7.21E-al 9.93E-al NO (1.42E-al) 

NO (2.95E+OO) - 5.72E-ol 2.92E-ol NO (2.09E-al) 

NO (3.34E+OO) -- 6.88E-al 3.66E-al NO (2.25E-al) 

NO (3.60E+OO) -- 5.43E-al 2.74E-al NO (2.37E-al) 

NO (2.02E+OO) -- 5.515E-Ol 2.BOE-ol NO (2.28E-al) 

NO (3. 14E+OO) - 5.59E-al 2.79E-Ol NO (2.18E-al) 

1.01E+OO 1.20E+OO 6. 17E-ol 3.07E-al NO (2.25E-al) 

NO (3.23E+OO) -- 6.21 3.08E-al NO (2.29E-al) 

NO (3.49E+OO) -- 8.22E-ol 3.78E-al NO (2.44E-ol) 

NO (3.45E+OO) -- NO (1.33E-ol) - NO (2.35E-al) 

2.31 NA 1.03 NA 0.16 

0.128 B 0.065 NO (0.039) -- 0.041 

:Analysis requestlchain-of-custody record. 
e Two standard deviations above the mean detected activity. 
From Dinwiddie September 1997, does not contain data set listed above. 

Cesium-137 

Error" ResuR Error
b 

- 7.09E-al 1.00E-al 

- 3.88E-a2 2.52E-a2 

- 5.52E-ol 7.81E-a2 

- NO (3.59E-02) -
- 6.67E-al 1.05E-ol 

-- 7.38E-al 1.14E-al 

- NO (1.96E-02) -
-- 4.80E-Ol 7.76E-a2 

-- 1.40E-02 1.54E-a2 

- 2.15E-ol 3.86E-al 

- 2.00E-a2 1.48E-a2 

NA 0.515 NA 

0.042 NT NA 

B 
BK 
CY 
EB 
ER 
GR 
ft 
10 
NA 

= Radionuclide detected in associated blank. 
= Background. 

NO = Radlonuclide not detected above the minimum detectable acilvity, shown in parenthesis. 

= Canyon. 
= Equipment blank. 
= Environmental Restoration. 
= Grab sample. 
= Foot (feet). 
= Identification. 
= Not applicable. 

NT = Not tested. 
pCVg = Picocurles per gram. 
pCVL = Picocuries per liter. 
S = Subsurface soli sample. 
SO = Surface soli sample duplicate. 
SS = Surface soil sample. 
SWMU = Solid waste management unR. 

= Error not calculated for nondetectable results. 
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Samola Attributes 

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

Isotopic Thorium, Uranium, and Strontium Analytical Results, May 1996 
(Off-Site Laboratory) 

Activity 10( V 
Uranium-

Record 
Sarnole Thorium-228 Thorium-230 Thorium-232 2331234 Uranium-235 Uranium-238 Strontium-89/90 

ER Sample 10 Depth 
Number· IFiaure 2.4.4-31 Iftl Result Errorb 

ResuR 
05191 CY65BK-GR-001-o-SS 0-0_5 0_91 0.11 0.96 

05191 CY65BK-GR-oDt -0.5-5 0.5-1.0 0.970 0.10 0.912 

05191 CY85BK-GR-002-O-SS 0-0.5 0.979 0.10 0.879 

05191 CY65BK-GR-002-o.5-S 0.5-1.0 0.923 0.10 0.896 

05191 CY65BK-GR-oD3-o-SS 0-0.5 0.824 0.10 0.816 

05191 CY65BK-GR-003-o-S0 0-0.5 0.632 0.095 0.877 

05191 CY65BK-GR-ooa-Q.5-S 0.5-1.0 0.93 0.11 0.907 

0519t CY65BK-GR-004-Q-SS 0-0.5 0.861 0.096 1.024 

05191 CY65BK-GR-004-o.5-S 0.5-1.0 0.90 0.11 0.95 

05191 CY65BK-GR-oD5-Q-SS 0-0.5 0.99 0.12 1.05 

05191 CY6SBK-GR-OOS-o.5-S 0.5-1.0 0.98 0.12 1.00 

Background Soil Concentralions-Upper NE -- NE 
Canvons' 

Qualitv Assurance/Quality Control Samole (in oCVL) 

05191 CY85BK-GR-006-EB NA NO -- NO 

(0.15) (0.055) 

• Analysis requesVchain-of-custody record. 
"Two standard deviations about the mean detected activity. 
cFrom Dinwiddie September 1997. does not contain data set listed above_ 

B 
BK 
CY 
EB 
ER 
It 
GR 
10 
NA 

= Radionuclide detected in associated blank. 
= Background. 
= canyon. 
= Equipment blank. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= IdentifICation. 
= Not applicable. 

Errorb 

O.tl 

0_095 

0.095 

0.097 

0.097 

0.094 

O.tO 

0.10 

0.11 

0.12 

0.12 

--

-

NE 
NO () 
pCiJg 
pCIIL 
S 
SO 
SS 
SWMU 

Result Error" Resuk Errorb 
Resuk Errorb 

Resuk Error' Result 

0.864 0.10 0.7158 0.076 O.053B 0.019 0.764 0.079 NO (0.39)B 

1.029 0.10 0.6378 0.072 0.046 0.018 0.731 0.078 NOIO.16)B 

0.881 0_095 0.650B 0.076 0.035B 0.016 0.752 0.063 NO (O.43)B 

0.922 0.099 0.608B 0.075 0.037B 0.017 0.664 0.080 NO (0.41)B 

0.804 0.096 0.612B 0.077 0.0120B 0.010 0.664 0.081 0.33B 

0.881 0.094 O.680B 0.085 0.028B 0.017 0.667 0.084 0.35B 

0.98 0.11 0.546B 0.071 0.041B 0.018 0.595 0.074 NO (O.44)B 

0_968 0.099 0_709B 0.088 0.075B 0.026 0.864 0.099 NO (0.41)B 

0.826 0.10 0.733B 0.069 0.046B 0.021 0.747 0.090 NO (0.4O)B 

0.97 0.12 0.779B 0.10 0.069B O.oao 0.762 0.10 NO (O.52)B 

1.11 0.13 0.763B 0.087 0.047B 0.021 0.742 0_085 NO (O.4O)B 

1.03 - 2.31 - 0.16 - 2.31 -- 1.08 

NO - 0.103 0.067 O.04t 0.042 0.128 0.065 0.31 

(0.039) 

= Not established_ 
= Not detected at or above the minimum detectable activity, shown In parenthesis. 
= Picocurie(s) per gram_ 
= Picocurie(s) per liter. 
= Subsurface soil sample_ 
= Surface soil sample duplicate. 
= Surface soil sample_ 
= Solid waste management unit. 
= Error not calculated for nondetectable results. 

Errot 

-
-
-
-

0.26 

0.25 

-
-
--
--
-
-

0.27 



Table 6B-4 
Summary of SWMU 65 Background Soil Sampling 

Gross Alpha and Gross Beta Analytical Results. June 1998 

05192 

05192 

05192 

05192 

05192 

05192 

05192 

05192 

05192 

05192 

~ample. 

'"'(on-site 

Vi;'_s,te 

"'ion-site 

C~on-site .. \ 
.... 

(on-site 

'" ~on-Site 

I-~ 6005~0139128-+--::~~ 

600318 

600318 ~ 
600318 

600318 
6(10318 
600318 
600318 
600318 
600318 
600318 
6(10318 
600318 
600318 
600318 

".nn loii 

u1D- lS 
·011- ,s 
12-~ 

·013- lS 

·015-:,S 
;y=cK-GR-016-:,8 

'018-81 
l 19-81 

: Area' 

:Analysis request!chain-of-c:ustody record. 

- Gamma 
Gross Alpha 

ResuH Error" 

0-0.5 'ND /.4 .,"c . nn' 

0.5-1.0 IND /.4 ""c.nn· 

0-0.5 I ND /.4 .,"c . nn' 

0.5-1.0 IND /.4 .,"c. nn' 

0.5-1.0 IND /.4 

0-0.5 IND /.411RF' .. nm 

0.5-1.0 IND /4 .,"c .nn, 

0-0.5 INO /.4 ""c .. nn, 

0.5-1.0 
o 
o 
o 

.0 
o 
o 

..Q. 
o 
o 
o 
o 
o 
o 
o 
o 

I ND /.4 .,"c . nn, 

~ 
14.2 
11.1 

...MI 
13.0 
11.1 

~ 
14.4 
11.B 

~ 
17.7 
16.8 

...Ml 
13.2 
10.9 

_111.:3 

4.29 
5.02 
4.B1 

...Q1 
4.94 
4.81 

~ 
5.03 
4.86 

~ 
5.24 
5.19 

...MQ. 
4.95 
4.80 

.JIIA 

. Activity (oQiIgL 
Gros:: Beta 

ResuH ~ 

ND (1.95E+01l --

I ND (1.95E+01\ 

IND (1.95E+01\ 

INO (1.95E+01\ 

IND (1.95E+Oj\ 

I ND (1 ""c~n1' 

IND (1.95E+01\ 

I ND (J.""c+u: 

IND (1.95E+01\ 

IND (1.95E+01) 

I ND (1.95E+01) 
[g 
10.4 
19.8 

1li 
17.8 
18.3 

~ 
17.1 
28.1 

~ 
29.1 
42.0 

~ 
24.4 

..1L!! 
52.7 

~41 

3.42 

~ 
3.39 

~ 
~ 
3.71 

~ 
~ 
3.59 

Two standard deviations above the mean detected activity. 
cFrom Tharp July 1998. contained data from samples CY65BK-GR-006-SS through CY65BK-GR-02D-SS. 

BK = Background. 
CY = Canyon. 
ER = Environmentai Restoration. 
GR = Grab sampla. 
ft = Foot (feet). 
ID = Identification. 
NA = Not applicable. 
ND = Radlonuclide not detected above the minimum detectable activity. shown in parenthesis. 
pCi/g = PicDCuries par gram. 
S = Subsurface soil sample. 
S D = Surface soil sample duplicate. 
58 = Surface soil sample. 
8WMU = Solid waste management unit. 

= Error not calculated for nondetectable results. 
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ANNEX6-C 
SWMU 65 lurance Canyon Explosives Test Site 

Site-Specific Background 
Arroyo Sediment Sample Results 

May-June 1996 



Table 6C-1 
Summary of SWMU 65 Background Arroyo Sediment Sampling Metals Analytical Results, May-June 1996 

(Off-Site Laboratory) 

Sample AUributes 

jJ I :, 
~0=522::--11-::::~:':::'~ Q-{).5 

_()522 ,.~ ~1~ 

R, ," -i SoH ("' • Canyons Area' 

Qualitv ' 
05227 

~control Sample (in moll) 
CY65BKA-<l 'Cg NA 

'EPA November 1986. 
b Analysis requestlchain-of-custody record. 

AI ,ic 

1.9 
!.9 

9.8 

NO (0.0030) 

'From Zamorski December 1997. contains data set listed above. 

BKA = Background arroyo. 
CY = Canyon. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
10 = Identification. 

Ba. m 

1 

Ul 
7 
7 

o 
4(0 

210 
110 
150 
73 

246 

Metals (EPA, • (mglkg) 

"vii lUI!!!! Lead Mercury "'''', -,. ,ilv, ,r 
! JO..51 8.7 NO (0.0951 2.5 Nil (0.2C 

O'~r-~0.~0~.l)~ __ ~ __ -r __ ~6.6 __ +-~N[0~(0 •• 1~0);-~2~! .. 2~-r~0~1 .. :2~"J~~I)-; 
(), '.3 ) (0.095) N[ 

0.5 ,.3 0.101 N[ 

~1 1.0 ~:~I ~ 
:6 1.61 6.1 1.091) 0.: I) 

1.61 9.1 1.095) N '0.2' 
1.51 5.8 0 0.10) NO. t 

N 1.51 18 O. NO 
N 1.61 8.1 O. ND 

0.4' (1.C NO (0.61 12 12 O. !.4 NO 
jig! 10.!li1) 0.64 J (0. 81 6,1 NO 

0.75 0.64 18.8 18.9 0.055 ~.O ~ 

NO (0.0010) NO (0.0030) NO (0.0040) NO (0.0020) NO 

J ( ) = The reported value is greater than or equal to the method detection limit (MOL) but is less than the contract required detection limit. shown in parenthesis. 
mglkg = Milligrams per kilogram. 
mgIL = Milligrams per liter. 
NA = Not applicable. 
NO = Not detected above the MOL. shown in parenthesis. 
S = Subsurface sediment sample. 
SO = Surface sediment sample duplicate. 
SS = Surface sediment sample. 
SWMU = Solid waste management unit. 



Table 6C-2 
Summary of SWMU 65 Background Arroyo Sediment Sampling 

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

0.049 ND(0.070) 

:AnalySis requestlchaln-of-custody record. 
c Two standard deviations above the mean detected activity. 
From Dinwiddie September 1997. does not contain data set listed above. 

BKA 
CY 
EB 
ER 
ft 
GR 
10 
NA 
NO 
NT 
pCl/g 
S 
SS 
SWMU 

= Background arroyo. 
= Canyon. 
= Equipment blank. 
= Environmental Restoration. 
= Feet. 
= Grab sample. 
= Identification. 
= Not applicable. 
= Radlonucllde not detected above the minimum detectable acllvlty. shown In parenlhesls. 
= Nottested. • 
= Plcocur1es per gram. 
= Subsurface sediment sample. 
= Sur1ace sediment sample. 
= Solid waste management unit. 
= Error not calculated for nondetectable results. 

0.032 NT NA 
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Table 6e-3 
Summary of SWMU 65 Background Arroyo Sediment Sampling 

Isotopic Thorium, Uranium, and Strontium Analytical Results, May-June 1996 
(Off-Site Laboratory) 

SamDte Attributes Actlvltv (oCVal 

Aecord 
Sample Thorium-228 Thorium-230 Thorium-232 Uranium-2331234 Uranium-235 

EA Sample 10 Oeplh 
Number' (Fiaurs 2.4_4-3) (ft) Aesult Error' Aesult Error

b 
Aesult Error' Aesult Errorb 

Aesult Errol 
05227 CY6SBKA-GA-oOl-o-SS O-O.S 0.927B 0.096 0.975 0.095 0.980 0.089 0.599 0.099 0.033 0.024 

05227 CY65BKA-GA-Q01-o.5-$ 0.5-1.0 0.889B 0.086 0.934 0.085 0.699 0.071 0.82 0.13 0.110 0.045 

05227 CY658KA-GA-Q02-o-SS 0-0.5 0.821 B 0.083 0.878 0.083 0.715 0.073 0_76 0_11 0.057 0.028 

05227 CY65BKA-GA-Q02-o-S0 0-0.5 0.693 B 0.083 0.887 0.093 0.773 0.086 0.74 0.12 0.050 0.030 

05227 CY65BKA-GA-Q02-o.5-S 0.5-1.0 9.30B 0.52 1.031 0.091 0.739 0.073 0.93 0.13 0.123 0.045 

05227 CY65BKA-GA-Q03-o-SS 0-0.5 0.606B 0.068 0.785 0.075 0.553 0.061 0.81 0.12 0.038 0.025 

05227 CY65BKA-GA-Q03-O.5-S 0.5-1.0 0.494 B 0.059 0.805 0.075 0.494 0.055 0.83 0.12 0.060 0.031 

05227 CY65BKA-GA-004-o-SS 0-0.5 1.271 B 0.10 0.873 0.080 0.703 0.069 1.17 0.15 0.139 0.049 

05227 CY65BKA-GA-004-o.5-S 0.5-1.0 0.728 B 0.076 0.835 0.080 0.679 0.070 0.75 0.12 0.127 0.046 

05227 CY65BKA-GA-005-o-SS 0-0.5 0.976B 0.091 1.042 0.092 0.949 0.086 0.76 0.11 0.054 0.028 

05227 CY65BKA-GA-oOs-o.5-S 0.5-1.0 0.788B 0.084 0.904 0.088 0.883 0.087 0.534 0.091 0.034 0.024 

05227 CY65BKA-GA-OOS-o-SS 0-0.5 0.906 B 0.089 0.984 0.091 0.850 0.083 0.614 0.10 0.068 0.036 

05227 CY6SBKA-GR-OOS-o.S-S 0.5-1.0 0.802 B 0.089 0.809 0.086 0.707 0.079 0.605 0.10 0.052 0.031 

Background Soli Concentrations-Upper Canyons" NE - NE - 1.03 - 2.31 - 0.16 -
Quality Assurance/QualityControl Sample (In pCiIL) 

05227 CY65BKA-GA-Q07-EB NA NO - NO -- NO -- O.080B 0.055 0.036 0.032 

(0.18) (0.094) (0.070) 

: Analysis request!chain-of-custody record. 
Two standard deviations about the mean detected activity. 

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

Uranium-238 Strontium-89190 

Aesult Error' Aesult Errorb 

0.81 0.12 NO (1.4) -
0.81 0.13 NO (0.46) B -
0.73 0.11 NO (1.1) -
0.575 0.10 NO (1.0) -
0.79 0.12 NOJI.O) -
0.81 0.12 NO (1.2) --
0.89 0.12 NOJ1.3) -
0.91 0.13 NO (1.1) --
0.75 0.12 NO (1.2) -
0.74 0.11 NO (0.70) -
0.634 0.099 NO (0.54) -
0.76 0.12 NO 11.2) -
0.63 0.11 NOJI2) -
2.31 - 1.08 -

O.080B 0.049 NO (0.62) --

B = Radionuclide detected In associated blank. ND ( ) = Not detected at or above the minimum detectable activity, shown In parenthesis. 
BKA = Background arroyo. 
CY = Canyon. 
EB = Equipment blank. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
NA = Not applicable. 
NE = Not established. 

pCilg = Picocurie(s) per gram. 
pCilL = Picocurie(s) per liter. 
S = Subsurface sediment sample. 
SD = Surface sediment sample duplicate. 
SNUNM = Sandia National Laboratories, New Mexico. 
SS = Surface sediment sample. 
SWMU = Solid waste management unit. 

= Error not calculated for nondetectable results. 



Table 6C-4 
Summary of SWMU 65 Background Arroyo Sediment Sampling 

Gross Alpha and Gross Beta Analytical Results, May""",une 1996 
(On-Site Laboratory) 

Sample Attributes Gamma Spectroscopy Activitv (pCilgl 

Record ERSamplelO Sample 
Number' (Figure 2.4.4-3 ) Depth (ft) Gross Alpha 
OS228 CY6SBKA-GR-001-0-SS O-O.S NO 4.40E+OO 
OS228 CY6SBKA-GR-001-0.S-S 0.S-1.0 NO 4.40E+OO 
OS228 CY6SBKA-GR-002-0-SS O-O.S NO 4.40E+00 
OS228 CY6SBKA-GR-002-0.S-S 0.5-1.0 NO 4.40E+OO 
OS228 CY6SBKA-GR-003-0-SS O-O.S NO 4.40E+OO 
OS228 CY6SBKA-GR-003-0.S-S 0.S-1.0 NO 4.40E+OO 
OS228 CY6SBKA-GR-004-Q..SS O-O.S NO 4.40E+00 
OS228 CY6SBKA-GR-004-0.S-S 0.S-1.0 NO 4.40E+OO 
OS228 CY6SBKA-GR-OOS-0-SS O-O.S NO 4.40E+00 
OS228 CY6SBKA-GR-00S-0.5-S 0.S-1.0 NO 4.40E+00 
OS228 CY6SBKA-GR-006-0-SS O-O.S NO (4.40E+OO) 
OS228 CY6SBKA-GR-006-0.S-S 0.S-1.0 NO (4.40+00) 

Background Soil Concentration~anyons Area" 18.3 

:Analysis requestlchaln-of-custody record. 
Two standard deviations above the mean detected activity. 
~esult exceeds 2-sigma error. 
From Tharp July 199B. does not contain data set listed above. 

BKA = Background arroyo. 
CY = Canyon. 
ER = Environmental Restoration. 
It = Feet. 
GR = Grab sample. 
I D = Identification. 
NA = Not applicable. 

Error" Gross Beta 
-- NO 1.92E+01 
-- NO 1.92E+01 
-- NO 1.92E+01 
-- NO 1.92E+01} 
-- NO 1.92E+01 
-- NO 1.92E+01 
-- NO 1.92E+01 
-- NO 1.92E+01 ' 
-- NO 1.92E+01 
-- NO 1.92E+01 
- NO (1.92E+01) 
-- NO (1.92E+01) 

NA S2.7 

ND = Radionuclide not detected above the minimum detectable activity, shown in parenthesis. 
pCi/g = Picocuries per gram. 
S = Subsurface sediment sample. 
SS = Surface sediment sample. 
SWMU = Solid waste management unit. 

= Error not calculated for nondetectable results. 

Error" 
--
--
--
--
--
--
--
--
--
--
--
--

NA 

AlJ07·9B1WP/SNL:R4600-6.doc C-4 301462.225.02081041992:17 PM 
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ANNEX 6-0 
Gamma Spectroscopy Results 
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Internal Lab I t7 
Batch No. '[00 ~ ~ 0 

Sf 200f-COC (f().;l7) 

Dept. NoJMail Stop: 1148 

KU~++ 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

SARlWRNo. Press F 1 for inslroc/ions for each fteld. 

EDD DYes I8INo 
Raw data package 

Original To Accompany Samples, 
Laboratory Copy (White) 

1st Copy To Accompany Samples, 
Return to SMO (Blue) 

2nd Copy SMO Suspense Copy 
(Yellow) 

Page 1 of 1 
ARiCOC- ... 1 __ 60_0_2_17 ___ 

3Td Copy Field Copy (Pink) 
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111) Sandia National Laboratories Sample Analysis Request Form 

Radiation Protection Sample Diagnostics Page --L of -1-

Customer : 

Organization: 

Project Location: 

Phone: 

Date Results Needed: 

<z HAftG-e&/y 
/1'10' 

8- 5, ft;. t::>5" c 
;iJ- 'f -2}'/j-

1-1'7-9 J' 
Suspect Isotopes: _['1 rJ r 

Case Number: 7;;P{.~%.O 500 

Hazards/Special Instructions: 

C'~ ~ iP~ ~U+ . 

Sample 

Relinquished oy ~-==i~~~~~~~- Received by --=:S:::=~~'---__ _ 
Relinquished by ----f7P~~--- Received by Date _=+lCJ..>~",-,,'---
Relinquished by ___ .1..-_____ Received by Date ____ _ 
RE": .... quished by _________ Date ______ Received by Date _____ _ 

) 'S IJ-0602-U2_3 
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Survey Nwnbcr: S04511 

RADIOLOGICAL SURVEY FORM 
Page 1 of 1 

1.ocztio. I Keq\lClla/Dcpt. 
IIlo1£ 041498 I Time 0908 r

Duntioe 

ER6S WFOUfV6133 NA 
.....,.,.., I Requa .. I RWPII I RPIR' 

SAMPLE REI. EASE 1'0 SMO NA RWPOIIl NA 
IasUumaIland hobe 'rypc aad Serial _r *.qor(J}1"rin1Cd _ S_yoo(.)~ 

ASPI-BPl~23SS KMBABILON .-

BETI\.-GAMM!\ COKfAMINA nON .\l..P11A CONl'AIolINA nON RAniA TION SURVEY 
c .... lina Oooa An.hcd 181 Va 0 No CounlinB 00 .. AIIochod !ill Yes o !I/o 

".FJT 20 IRodionuciidc DU %Eff NA IRoomo-uctidc HA Bkg. HA 
/I IlIanlk<cripli..Jlocalion Bk& ~- (2) Ilq ~ (2) 

<pm <:pm 100 an' (I) TIRIP cpon <pm IOOcm'(I) TIR.'F IIII'<ID'hr (ll lll_ 

1,2 s ....... 10 to(12,"'U 80 80 ND T 
3.4 Sa ...... ID~U.~1S 80 80 ND T 
5.6 8amplc m-Z6, 404l1 8U 80 ND T --
1.,8 s-.ao ID 404l11, 4M29 80 80 NO T --

9.10 IJooa9Ie mao.. 4001 80 80 ND T 
11 Samplem..-n 80 80 ND T 
12 SaD1flelD~ 80 80 ND T 
13 s..pIoID4I4:J5 80 80 ND T 
14 Saaple m 404J6 80 80 ND T 
IS Sampk ID 4ISI7 80 80 ND T 

-
16 Sa_pleID4I501 80 80 ND T 
17 s-plcm_ 80 80 ND T 
18 Sample ID 040511 80 80 ND T .- ---
19 Sampf. rn _11 80 80 ND T 
20 Sa_pl' ID4ISU 80 80 ND T 

Noll: (I): IhR. oIhadlm 100 cm', recanI u dpra/J"'abI: ... dpm'L'W. NoIc(2): TOIIIL'llenllmblc/lllIed. No .. (3): Indicate Iype. ofolhcr Ihon p ..... (i.t •• " 01 Pl. 
Ro:mub This surv~ is done to release the somplcs from the ER site to SMO for off-site onalvsis. The cont~!ners held soil. and the outsides of 
the containers wcre smeared and frisked. There was no detectable contamination found on the scunpl£ contmners. 

I ~icw\:d by: Date" 

IU'04Ot-04c 
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RMIIatJcHJ PlDItIcIIoit s.mpe olllgnostJt:s (1m) TA .. .,Zf 
Smear AMIys;s 

. DIk 4nII9IJ ~ KMydJn 1MI(DPMt: 20.00 

CaunIing lWld: 1 (SNl1 S874S84) ""'......,dJnlMl(OPM): 11D.00 
Ooa .. _: C;'LBXLIUNITII8:JSI0202.xtO c.toInIJ IMI ... UDA.-I fIIgs: 115.00.. 
a.tch Ended: 4oUIge 17:22 ....,. v .... s.IIInO: 13110 

~ can.caan: ""'*'" 
ANAl VZED BY RT PRESTON ~RevWon:3 

REVEWEDBY: ut.'tf{rL :.~t{l-P ~.iVeqlan: l*ndIrd 

IIakti ID: BURHSITE WEEl<..uJIMIII, . BABIl.ON 

A/phIt AdIIriI1 .... ......,. 
I> OPM a ... NOA DPM .. ... NOA 

I -om 2.113 <MOA IUD -3.43 1.118 <MIlA 15.45 

2 -0.91 2.83 <MDA 11.70 -3.43 1.98 <MDA 15.45 

3 1.58 2.84 <MIlA 11 .84 -1 .79 2.71 ~ 15.&5 

4 ·1.00 2.6-4 cW)A 11.l1li -1 .58 2 .71 eMIl ... 15.45 

5 -1.00 2.&4 cW)A 11..118 -1.58 2.71 "MD ... 15.45 

II 1.58 2.64 <MDA 11.84 -I.]V 2.71 4WA 15.05 

7 -1.01 2.117 cUD ... 12.111 2.11 3.711 "Me'" 15.44 

II 1.51 2.117 <MIlA 12.15 1.81 3.78 <MDA 15.84 

9 -o.D7 2.83 ~DA 11.70 -3 . .0 I .• <MDA 15.45 

~~of 2-
~No. 50 Y5Jf 

AIpIw idIIcI&i.., .. lilt; pUZ3IIIb 

~ ErIIcIoIq: 43.14 .. 
__ III IIIta CnJAIIIIc 10. 1s.. 

AllnIl8dlpnt(CPM): 0.4 
*-CarndlClnF-*r. 1.000 
.,... etIctIr..., llIJ III: cQ!IM 

a... EIIIdMcy: 54.lIft 
Bola 1'111>,.,.,... c-.IoIc l.3d 

Belli.,...,.... (CPU): 2.11 
BItII eon.ctIan F8dIr. 1.000 

CIIIft ~ a.- n.. 
lIN Cf'U CPU CmpI 

1.00 -0.40 -1 .110 17:13 

1.00 -0.40 "1.911 11:14 

1.00 O.CIO -0.110 17:15 

1.00 -0.40 .0.90 17:111 

1.00 -0.40 -0.110 17:17 

1.00 O.al .0.110 17:111 

1.110 -4.40 1.10 1721 

1.00 O.CIO 1.10 17:21 

1.00 -0.40 -1.110 17:22 
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c 

'" c 
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Survey Number: S045J4 

RADIOLOGICAL SURVEY FORM 
Page I of (0 

Loc:>tion I R-q~ .... lDcpl I D.lc IT~ I~A ER6S W FOUfV6133 041498 1600 
Purpoac Jllalum&' J KWI" 1"1'111 , 

SAMPLE RELEASE TO SMO NA RWPOlll NA 
IasInurII:nl mol PraI>c Type IIId Saiol NumIx:r Survc)or(s) PrilIlI!d Name ~/ Surv~ .)Sipbft 

ASPI-HP26D-235S KMBABlLON ?:,.M ~J_ • 
{ \.J-" 

UliTA.(iAMMA com AMINA TION AU'IIA cOIfiAMlNAnON RADIATION SURVEY 
C .... ,'io'll 0-.... Albchcd 181 Va 0 No C<>tmlinl na. A_..... 181 Yes 0 No 

%&ff. 20 lRadi""udid. IXl ~'EfT NA !Radioalldidc NA Bq. HI. 

• Ia:m """'"r<ioooII.ocalioa - IIka !!l>!!! (21 oq !!I!!!! (2) 
<pm <pm 100 c:m'(I) TIRIF <pm <pm 100 em' (I) TIR!F ~(J) Dis1aao:c 

1 Sample ID 40ZJ6 80 80 NO T 
2 Sall1ple ID ~236 80 80 ND T - . --- .-
3 Sample W 40137 80 80 NO T 
4 Sa .. ple ID 40237 80 80 NO T 
5 Sample m 40138 80 80 NO T 
6 Sample W 41239 80 80 NO T 
7 Sample ID 41140 80 SO ND T 
8 Sample ID 4.141 80 80 ND T 
9 Sample ill 40144 80 80 NO T 
10 Sample ID 40145 80 80 NO T 
11 Sa...,k: ID 40146 80 80 ND T 
lZ Sample W 4OZ41 80 80 NO T 
13 Sample ID 40398 80 80 NO T 
14 Sampk ID 40399 80 80 NO T 
IS Sample W 40400 80 80 NO T 

Note (l); If IrQ OI\crb 100 cm'. rccanlu Of dpm'l.A W. Nole (2): To .. ~cd. ~ (J): IDdicalll l)1JC.orolha 1IwI ........... (i.e .• "Of P)· 
Raaab: This SUrY~ is done to relmse the samples from the ER site to SMO for off-site oncalysis. The containers held soil. and the outsides of 

the containeN were smeared and frisked. There was no detectable contamination fom<! on the sample containers. 

. 
ReTiewcd by: lla!<: 

Rr04OI~ 
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26 

27 

28 

29 

30 

31 

32 

33 

34 
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RADIOWGICAL SURVEY FORM 

I'm! o.saipdonlloaliUII 

cpm 

Sample ID 40401 80 

Sample m 40401 80 

Sample ID 40403 80 

Sample m 48404 80 

Sample ID 40405 80 

Sample ID 40406 80 

Sample ID 40407 80 

Sample ID 404418 80 

SamplclD 40409 80 

Sample m 48410 80 

Sample ID 411411 80 

Sample ID 41412 80 

Sample W 48413 80 
Sample m 4CHI4 80 

SlUIIplc m 48415 80 

Sample m 48416 80 

Sample m 41417 80 

Sample ID 40418 80 
Sample 104M19 80 

0'" A.(JAMMA AcnVrrt 

Btg_ -- -~- : 
(pm lOOanllt) 

80 ND 

80 ND 

80 ND 

80 ND 

80 ND 

80 ND 

80 ND 

80 ND 

80 ND 

80 ND 

80 ND 

80 ND 

80 ND 

80 ND 

80 ND 

80 ND 

80 ND 
----- 1--

80 ND 

80 ND 

(2) 
TIM cpm 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 
-----

T 

T 

T 

T 

T 

T 

T 

T 

Survey II S04532 
Page 2 of (p-

AU'lIA AOM"IY RAniA TKlN SURVEY 

Oq_ --!!l!!!.. _- (2) 
cpm 100 ctn"" TIRIP nwemIIu'" 1~.I>nCC 

- - - - _.- .. . 

vcr 960325 

c 
Cl , 

" " , a 
o 

.. 
c 

" " 

( 
c. 
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o .. .. .. .. 
" o 

~ 
c 
c 
o 
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RADIOLOGICAL SURVEY FORM 

UIrrA-GAMMA Acnvrrv , It"", Oe<aiprimll..ati01l 
Ilk,. ~ (l) c.,.. Cprn 100c:m'(1) TIRIf c:pm 

35 Sample lD 40410 80 80 ND T 

36 S2mple lD 41411 80 80 ND T 

37 Sample ill 48448 80 80 ND T 

38 Sllmple ID 41449 80 80 ND T 

39 Sample ID 4MSO 80 80 ND T 

40 Sample lD 4045J 80 80 ND T 

41 Sample m 41451 80 80 ND T 

42 Sample ID 4f4S3 80 80 ND T 

43 Sample m 41454 80 80 ND T 

44 Sample m 41538 80 80 ND T 

4S Sample ID 41539 80 80 ND T 

46 SaDlple m 40S40 80 80 ND T 

47 Sample ID 40541 80 80 Nf) T 

48 Sample ID 41516 80 80 NO T 
-49 Sample ID 40527 80 80 NO T 

50 Sample In 40528 80 80 ND T 

51 Sample ID 40519 80 80 ND T 

52,53 SaJI'IpIe ID aSJO. 40Slt 80 80 ND T 

54,55 SlIIIIple ID 4.532. 40533 80 80 NO T 

II, If..,. oIh<r _ IOOcm>. """"" asdpJD'pmbc:. arctpmILA w. ... Totl~ldFlXed ... IndlCll£ 1)l'C. iralllcr "'"" ....... (i.e .• 'I. <>.11 

Survey # 504534 I' 
Page 3 of '" 

.u..!'l1A ACTIVITY RADlA noN SUltVEY 

Bite· _ !!p!! . , (2) 
cpm 100an"" TIRJF nnm~ Di-.cc 

-- --

.. __ . 

ver960J25 
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IGdidon P'I01.Kfion s.""". D/~nosIIcs (1~') TA-III 69Z1 
SmNr AmIpis . 

0*: 41151116 A~ -=WIr KIIon ...... (OPU): 20.00 

CountIng IJnIIct: 1 (SNUI S874564) 8eIo ~ KIIon ...... (OPM): '000.00 

0ItII1Ie _: C~8XL\lJNIT1'83111040Z.XU> C«td1I:y ...... "" MIlA 8M IIIgoI: 8$.DO'Io 
B*h Ended: ..,,51m 11:41 H9tVGbge~: l3IID 

CnaIIII( Comr::aJn: AppIod 

ANALyzeD 8Y RT PRESTON A~R"""':3 

REVIEWED BY: J?tfJlj.,.I:.D !{/I6/9K " ....... V"-': $IIIndIId 

B*h 10: ER 115 SAAoFlES. 4ft41111. I<. 8A8IlOH 

Alpha Adioritr -AdIvIIy 
10 [)PM .. "- MDA DPM co ft~ "'DA 
1 4.10 3.71 cAL 12.13 1.10 3.70 cUDA 15.IQ 

2 -1.22 2n <UOA 12.74 11.50 5.'28 cAL 15.43 

3 4.015 3.n <Al 12'28 354 4.'9 <UOA 1583 

4 -1.07 2.fJ7 <UOA 12.16 2.11 3.76 cUOA 15 ..... 

5 -0.17 2GJ <UOA 11.70 -3.43 1.88 <MOIl 15.45 

IS ·1.G4 2.65 -cIo«)A 1201 0.27 3.28 <MDA 15.45 

7 ".10 3.11 cAL 12.13 UO 3.16 4ofOA 15.IQ 

8 .1.04 2.85 <IoIlA 1201 0.27 3.2 cUDA 15.45 

D -GJ13 2.83 cfIIDA t1.53 -S.ZT 1.98 "MOl. 15.45 

10 -UN 2.1115 <tIIOA '2.01 0.71 3.28 cUDA 15.45 

11 1.44 2.89 <MlA 12.44 S.eo ".58 <At. 15.83 

12 ~.93 2.83 <W>A 11.53 -5.21 1.98 cUDA 15.45 

13 1.51 261 cllDA 12.15 I.DI 3.18 <WlA 15.84 

14 ·1.07 :un cMOA 12.18 2.11 3.18 <YlA 15.44 

15 -1.07 2.67 cMDA 12.18 2.11 3.16 4ADA '5.44 

18 1.511 2.&4 440A 11.84 ·1.79 27, cMDA 15.85 

'7 ·1.11 2.611 <MOA 12.31 3.015 4.19 4.4OA 15.44 

111 ·1.11 2611 <MOA 12.31 3.911 4.19 <MDA 15.44 

19 .{I,97 2.83 <MOA 11.70 -3.43 1.98 .... DA 15.45 

20 -1.00 2.64 <"'01. IUIII -1.58 2.71 <MOA 15.45 

21 ..o.~ 2.83 <MOl. 11.70 ·3.43 US <MDA 15.45 

22 -1.114 2«1 <MDA 12.01 0.27 . 3..:lB <MOA 15.«5 

SuoveyNo. 

Alpha eIIIcIII oqr leg III: pU23IIIb 

~ E/Iidenc:y: 43.1 .... 

~toaaem.mlc 10.141'1 

~ BeoIrgnound (CPU): 0.4 

~ c:an.dIan Fecear. I.GOO 

Bela Clllc80qr lag 111: coa.b 

BellI E/IIdenI:y: $4"'" 
1kIIa"" AIpte CroatIIc 1.3ft 

..... ......,.... (CPIot): 2.11 

..... ean.aIIan F.aIor. 1.000 .,.... 
~ a..- nn. 

TtIIe Cf'U CPU Ccln'fIII 
1.00 1.80 1.10 7:38 

1.00 -0.40 5.10 7:40 

' .00 HID 2.10 7:41 

1.00 -0.40 1.10 7:G 

1.00 -0.40 -1.90 1:43 

1.00 ~.40 0.10 1:44 

1.00 1.80 1.10 1:45 

1.00 -4.40 0.10 7:" 

1.00 -G.40 -2JIO 7:411 

1.00 -0.40 0.'0 1:411 

1.00 0.80 3.10 lSI) 

1.00 ~.40 -2.90 1:51 

1.00 o.eo uo 752 

1.00 -0.40 1.10 1S4 

1.00 -0.40 1.10 7;56 

1.00 0.60 .{I.90 7:58 

1.00 -0.40 210 7:~ 

1.00 -G.40 2.10 7.58 

1.00 ~.40 -1.90 7:511 

1.00 -0.40 .(I.DO 11:01 

1.00 -G.40 .1.90 8:02 

1.00 -0.40 0.10 8:03 

e: 
C> .... 

'" I< .... 
a: 
<> 

l­
e: 
I< 

" 

Q 
" c: 
C> .. ... ... 
c.: 
l­
I< 
a 



-, 
ir,-' 
:> 
::> 

iJ .-

.. .. .. ... 

'" .. ... .. ... ... .. 
CD 
N 

o ... 

... ... 
" to ... 
" ... 
co 

" 

RIIdiIIIIon Plotw.."tIon Sample D/agtJosIIu (157') TA-III e9Z1 
Smear Analysis 

o.Ie: 41151118 ~ edIwIy 8dIon ..... (DPM): 2Il.ClO 
CounIIng LWlId: I (SNIJ SIfT_, IhIIII edIwIy 8dIon ..... (OPM): 1000.00 

D«a .. _: C:II.DXl'LINrrI11135100402JU.D c.t8InIy ...... , ... MIlA ..... fIoga: 115.~ 

IICh EIdod: 4Il:we 11:41 HWI v.,.. ~ 13110 

CIOMtlill CuaedIon: AppIad 

ANAL YlED BY RT PRESTON A". " I RoMsIon: 3 

REVIEWED BII: MAu./tf. . ~p6l'J IS All • • • \MtIbt; St.MIIrd 

B*" 10: ER ... SAMPLES, 4'14'118, K. 8II8IlON 

""AdhIIy ..... AdhtIy 

ID DPM ., .. IoIDA DPM cr .. MOIl 

23 -1.07 2.ffT cNI)A 1216 2.U 3.78 cMDA 15.44 

24 1.-40 2.71 emA 1259 7.45 4 .94 <AI. 15.63 

25 -1.1 I 2.l1li cMeA 12.31 3.06 4.10 <MIlA 16.44 

211 -1 .04 2.85 <MIlA 12.01 027 ~.211 <NDA 15.45 

71 -1.04 2.65 4IDA 12.01 027 3.28 «MlA 15.45 

28 1.58 2.64 411lA 11.84 -1.111 2.11 <MIlA 15.85 

211 1.58 2.64 cNDA 11.114 ·1.711 2.11 <MIlA 15.85 

30 1.48 2.68 cMOA lZ.30 3.76 4.10 <MIlA 15.114 

31 -1 .11 2.115 cMOA 12.31 3..11!1 4. III <MIlA 15.44 

32 -1 .01 2.ffT <MOA 12.18 2.11 3.711 <t.«)A 15.44 

33 -t.Ol 2.ffT <NI)A 12.16 2.11 3.711 <t.«)A ts. .... 
34 -1 .00 2.64 emA 11.86 .1.58 2.11 cUOA. 15.45 

36 -1.00 2.64 cMl),\ 11.88 ·1.58 2.11 cUOA 15.45 

38 US 263 <UOA 11.51 -5.41 11111 <lAM '5.85 

~ '().lI3 2.83 -MQA 1153 -5.'0 1.911 cUDA 15.45 

311 '().lI3 263 <UOA 11 .53 .:i.7T UIII ctAOA. 15.45 

311 -0.07 263 -MeA ".70 -3.43 1.911 cMOA 15.45 

40 -1 .00 2114 <MDA 11.86 ·1.511 271 <NDA 15.45 

41 -1.04 2.65 <MOlt 12.01 027 3.28 <t.«)A 15.45 

42 .{IR1 2.63 <MDA 11.70 -343 198 <MIlA 1545 

43 -1.00 264 <MOA 11.88 ·lIill 2.71 <IADA 15.45 

.... -1.00 284 <MeA 11.88 ·1.58 2.71 <t..1DA 15.45 

$IhOOfNo. 

A/ptw elllel.",,,, lag fie: pU23IIeb 

AIIN EJricI!nty: 45.14'1. 

A~'" a.tII CnIeItaIc 10.1ft 

~~(CPN): 0.4 

~ CanectIaft Fec;tor. 1.000 

BIlla e4IIcIIilDf tIg NIl: cDfiIb 

BellI EIfiaenty: 54.sn. 
BollI ...... AIphe c....wc 1.311'1' 

eon IIecqrvund (CpU): 2.0 

Ballo ~ Feder: 1.000 

-.nI Alp!-. a... nne 
nne CPU CPM c;.c.,.a 
1.00 .(1.40 1.10 8:04 

1.00 0.60 4.10 8tlS 

1.00 -0.40 210 11-08 

1.00 -0.40 0.10 S:oe 

,.00 .(1.40 (l10 8.111 

1.00 O.tID .(1.90 11:10 

1.00 0.1iD .{I 90 S:11 

1.00 Ileo 2.10 8:12 

1.00 ".-40 2.10 8:13 

1.00 .(1.«1 1.10 8:15 

1.00 .(1.40 1.10 8:111 

1.00 -0.«1 .(I.DO 8:11 

1.00 .{I.«I .{I.90 S·1S 

1.00 O.eo -2.90 11:19 

1.00 .{I.-40 -290 1120 

1.00 .{I.40 -2.90 8:21 

1.00 -0.40 -1.90 823 

1.00 -0.40 .(I.IID 8:24 

1.00 .{I.40 0 .10 825 

1.00 -0.40 -1 .90 8:26 

1.00 .().-40 .(1.90 11:27 

1.00 .().-40 .{I.90 828 

c 
CI 

" '" '" .... 
II: 

'" 
.... 
c 

'" .. 

• • • 

I!§ 
c 
c 
'" " c .... 
'" 



'.' 

RMllIItIon P,uttrctlon Sample D~ItO$1Ir;s (757'J TA4I.,21 
Smear AnaIysU . 

o.t.: .ut51'98 """"'....., -=tIan ..... (OPIA): 31.00 
~Unlkl: 1 (SHU! S6l' 0&4) 1IdIo....., ........... (DPU': 100000 

CaIa __ : C:I.BXlUJNlT18J51040ZXlD c....., ....... alDA"'1IIQa: 15~ 

B*b EndIocI: 4I1:w11 0:41 HWI VGIIIge SeainIJ I. 
c:n:.IIIIC~: ~ 

ANAlVZ£D BY RT PRESTON ~.RMian:3 

REVIEWED BY: WAf M # • .#/16h t ~11I ... V .... 1Dn: _ 

a.:tIlO: ER eli SAM't.e8. 411 ...... K BABlLOH 

~AI:CtwIIy .... AdiwIr 
10 DPM " nag. - OPM " ... MM 

45 -1 .04 2.65 -<WA 12.01 OZT 3.211 cM)A 15.45 

46 ~97 2.63 4AOA 11.70 -3.43 1.111 cMlA 15.45 

~ ~.U7 2.113 ..:MOA !t.70 -3.43 I .US cMlA 15.45 .. -O!17 2.e;, cMOA 11.70 -3.43 US cMlA 15.45 

411 ~.93 2.83 4IOA 11.53 -5.27 1.911 cMlA 15.45 

50 1.82 2.83 <MDA 11.88 -3.63 1.98 cMJA 15.615 

51 -0.113 2.10 ..:MOA 11.53 .&.27 I.US <M)A 15.45 

52 -1.110 2.64 ~ IUS -1.58 2.71 <M)A 15.«> 
5) -O!T1 2.63 <NoA 11.70 -3.43 I.US <M)A 15.45 

54 -O!T1 2.63 <MOA 11.10 -3.43 US <M)A 15.45 

55 1.48 2.68 <MDA 12.30 3.15 4.19 cMlA 15.64 

::I 

" " ,. .. .. .. 
~ .. .. --.. .. 
~ 
:.I • .. 
co 

'" ... .. 
" .. 
::I 

'\ 

SuMovNo. 

~rp. del.",ct leg III: pu23IIIb 

AlpIw EfIIcIen<y ~.I"" 

AIpIw Ia ... c.....wc 10.lft 

~ .......... {CI'U): 0.4 

Arp. ConIl:llcr1 Fedar: 1.000 

.............. Ieg "1: cDIIIb 
!We EIIIcIInty. sun 

!leW ..... ~ CflIMIIII: 1.3ft 

IWIo ~ (CPU): 2.9 

e.c. ConedIan f8lOlDr. 1.000 

aIUIIl ~ ..... n... 
1-. CPM CPM c-.. 
1.110 -{J.40 0.10 8:3D 

1.110 -{J.40 -1.90 8:31 

HIO "".40 -1.90 e:32 

100 -0.40 -1.90 8:33 

1.00 -0.40 -2.90 8:34 

!.CIO 0.110 -UlO 11:35 

1.00 ~.~ -2.l1li 1t.37 

1.110 -0.40 -0.90 11:38 

1.00 "".41 -1 .90 8:39 

1.00 -0.40 -1.110 8:<10 

1.00 0.80 2.10 11:41 

c 

" "-

'" '" "-
a:: 
ex 

.... 
c 

~ 
~ 
~ 

..... 
>-I 

I§ 
0 
..... 
0 
"-
C ..... 
'" 
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***************************.****************~**********************~ 
* Sandia National Laboratories 

~""_ ' '"'''"U - - ._- -

* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* . 4-15-98 6:01:14 PM * 
***************¥,*****iJ*************************·*****2d*******L*********'/(*****: 

Analyzed by: I"~ Wi;:. Reviewed by: ,j It" /q X> * 
*************** ** ~~************************* .* *#* *~~************ 
Customer : G.HAGGERTY/D.BISWELL (6134/SMO) 
Customer Sample ID' 040240-004 
Lab Sample ID S0068801 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
724.000 

4-14-98 
4-15-98 

LAB 0 2 
'6000 / 

SOLID SAMPLE 
gram 
1:45:00 PM· 
4:18:14 PM 

6003 seconds 

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

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

------- --------- -- ----- ----- - .. - - - -- .. .. .. -
U-238 Not Detected -_ ... ------ 3.51E+OO 
TH-234 1.25E+OO 4.34E - 01 6.01E-01 
RA-226 1.82E+OO 5.84E-01 5.10E-Ol 
PB-214 7.21E-01 1. 31E- 01 5 . 04E-02 
BI-214 7.04E-Ol 1.42E-01 6.61E-02 
PB-210 Not Detected --------- 3.62E+01 

TH-232 8.40E-Ol 4.49E-Ol 1.S8E-Ol 
RA-228 9.01E-Ol 2.58E-Ol 1.40E-01 
~C-228 9.09E-Ol 1. 66E+OO S.17E-02 
fH-228 7.69E-Ol 2.74E-Ol 4.62E-Ol 
RA-224 8.29E-Ol 3.00E-Ol 6.4SE-02 
PB-212 8.92E-01 1. 70E-Ol 1.44E-01 
BI-212 9.79E-Ol 3.S2E-Ol 3.08E-01 
TL-208 7.40E-Ol 7 . 02E-Ol 7.19E-02 

U-235 Not Detected - ----- --- 2.46E-01 
TH-231 Not Detected --------- 2.39E+OO 
PA-231 Not Detected --------- 4.04E+OO 
TH-227 Not Detected -------- - 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 --------- S.04E-01 
PU-239 Not Detected -_ .. ------ 4.56E+02 
r..'P-237 Not Detected .. _ .. _---- - 3 . 00E -01 
PA-233 Not Detected -- ..... _-- -- 6.06E-02 
TH-229 Not Detected .. __ ..... _ .. _- 2.64E~Ol 
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[sununary Report] - Sample ID : : 80068801 

Nuclide 
Name 

AG - l08m 
AG-ll0m 
AM-243 
BA-133 
BE - 7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-15S 
FE-59 
GD-1S3 
HG - 203 
I - 131 
IR-192 
K-40 
KR-8S 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA- 24 
NB-95 
ND-147 
NI-S7 
NP - 239 
RU-103 
RU-l06 
SB-122 
SB-124 
8B-12S 
SN-113 
TA-182 
TA-183 
TC-99rn 
TL-201 
XE-133 
Y-88 
ZN-6S 
ZR - 9S 

. Activity 
(pCi/gram 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.04E-01 
".O~l!l+OO 

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

7.01E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.56E+01 
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 

2-sigma 
Error 

2.37E-Ol 
e .'~1!J ell 

3.45E-02 

2.33E+OO 

MDA 
(pCi/gram 

4.22E-02 
3 . 97E-02 
9.38E-02 
6 . 92E-02 
1.92E-Ol. 
1.e2B ... ee 
9 . 84E-02 
3.04E-02 
S:52E-02 
2 . 49E-Ol. 
3.S5E-02 
3.1SE-02 
3 . 47E-02 
3 . 26E-02 
2.37E-01 
S.09E-02 
2.17E-02 
9.48E-02 
1.94E-01 
l. . 55E-0l. 
7.0SE-02 
1.12E-01 
3.24E- 02 
3.36E-02 
2.79E-02 
2.70E-01 
8_72E+OO 
3.43B-02 
3.50E-02 
3.06B-01 
4.09E-02 
1.1BE-01 
2.12E-01 
2 . 14E-Ol 
4.03E-02 
1 . 39E-Ol 
2.97E-02 
3.0SE - Ol 
S.4sE-02 
3.11E-02 
8.S6E-02 
3 . 83E-02 
1.s0E-Ol 
4.97E-Ol 
6.94E-Ol 
2.4sE - 01 
2.l2E-01 
2.79E-02 
1 . 04E-Ol 
6 . 18E- 02 

; ~ . . 



r 
; 

" 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 4-16-98 8:13:47 AM * 
*****************************************************************~****** 

Analyzed by: .-Jt- )'I)aJ. Reviewed by:~)j'l La~ : 
****************~**U~~~************************~*~ *~ ~~********** 
Customer G.HAGGERTY/D.BISWELL (6134/SMO) 
Customer Sample ID 040241-004 
Lab Sample ID 80068802 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Tim6 

MARINELLI 
781.000 

4-14-98 
4-15-98 
~02 

6000 / 

SOLID SAMPLE 
gram 
2:00:00 PM-
6:03:29 PM 

6002 seconds 

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

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

------ - ----------- ---------- -----------
U-238 Not Detected --- .. _---- 2.80E+OO 
TH-234 9_32E-01 S.8SE-01 4.5SE-01 
RA-226 1. 76E+00 7.21E-01 5.31E-01 
PB-214 5.65E-Ol 4.09E-Ol 4.3SE-02 
B1-214 S.37E-Ol 1.10B-01 S.49E-02 
PB-210 Not Detected --------- 2.8·5E+01 

TH~232 3.78E-Ol 2.04E-01 1.14E-01 
~-228 4.82E-01 2.28E-01 1.20E-01 
.C-228 3.86E-01 1.48E-01 7.33E-02 
~'H-228 5.80E-01 1.98E-01 4.07E-01 
R.~-224 4.89E-Ol 2.00E-Ol 6.80E-02 
PB-2l2 4.31E-Ol 1.44E-01 1. 33E-01 
B1-212 S.13E-01 1. SlE- 01 2.19E-01 
TL-208 4.3SE-01 1.20E-Ol 4.94E-02 

U-235 Not Detected --------- 2.0SE-01 
TH-231 Not Detected - .. ------- 1. 90E+OO 
PA-231 Not Detected --------- 3.21E+OO 
TH-227 Not Detected .. -------- 2 . 70E-Ol 
RA-223 Not Detected --------- 1.72E-Ol 
RN-219 Not Detected --------- 3.04E-Ol 
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-Ol 
P.~-233 Not Detected - .. ----- ...... 4.88E-02 
TH-229 Not Detected --------- :2.0:2E-01 

.~ . 
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[summary Report] - Sample ID: : 80068802 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ---------- -------_ .. - -- --- --- - .. 
AG-108rn Not Detected _ .. __ .... --- 3 . 08E - 02 
AG-l10m Not Detected --------- 2.6SE-02 
AM-243 Not Detected --------- 8.2BE-02 
BA- 133 Not Detected --------- 'S. 76E - 02 
BE-7 Not Detected -------_ ... 2 .. 03E- 01 
CD-lOg Not Detected --------- 7.S0E-01 
CD-115 Not Detected --------- 7.63E-02 
CE-139 Not Detected --------- 2.47E-02 
CE-141 Not Detected --------- 4~47E-02 
CE-144 Not Detected --------- 2.03E-Ol 
CO-56 Not Detected --------- 2.93E-02 
CO-57 Not Detected _ ... - --- --- 2.53E-02 
CO-58 Not Detected - - - - -_ .. _- 2.65E-02 
CO - GO Not Detected --------- 2.63E-02 
CR-51 Not Detected --------- 1. 98E-Ol 
CS-134 Not Detected -------_ ... 4.26E - 02 
CS-137 Not Detected - -- --_ .. -- 2.92E - 02 
EU-152 Not Detected --------- 7.62E-02 
EU-154 Not Detected --------- L42E-Ol 
EU-155 Not Detected --------- 1.19E-Ol 
FE - 59 Not Detected -- ------- S.39E-02 
GD-153 Not Detected ----- ---- 8.60E-02 
HG-203 Not Detected --------- 2.60E-02 
1-131 Not Detected ---_ ... _--- 2.50E-02 
IR-192 Not Detecced --------- 2.31E-02 
K-40 7.38E+OO 1 . 23E+OO 2.28E-Ol 
KR-85 Not Detected ----- ... --- 6 . 94E+OO 

", MN-52 Not Detected --- --- --- 2.93E-02 
MN-S4 Not Detected --------- 2.91E-02 
MO-99 Not Detected --------- 2.S7E-Ol 
NA-22 Not Detected --------- 3.29E-02 
NA- 24 Not Detected - -- ------ 1.0t.E-Ol 
NB-95 Not Detected --------- 1.56E-Ol 
ND - 147 Not Detected - -------- 1. 74E-Ol 
NI-57 Not Detected - .. _-- - --- 6 . 99E-02 
NP-239 Not Detected --------- 1.06E-Ol 
RU-103 Not Detected - --- ----- 2.36E-02 
RU-1OG Not Detected --------- 2.38E-Ol 
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 ---- -- - - - 3.11E-02 
TA-182 . Not Detected --------- 1.15E- 01 
TA- 183 Not Detected --------- 3.93E - Ol TC-99m Not Detected --- .. __ ..... - 6.94E-Ol TL-201 Not Detected - - ------- 1.94E-Ol XE-133 Not Detected --- - ..... _-- 1. 67E-Ol Y-88 Not Detected ----- ... --- 1.SSE-02 ZN-G5 Not Detected - ---- - --- 8.04E-02 ZR-95 Not Detected - --_ .. _--- 4 . S5E-02 
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*************************************************************~~.+. 
* Sandia National Laboratories ' ~ ,,:, 
* Radiation Protection Sample Diagnostics Program [881 Laboratorx] 
* ' 4-15-98 9:30:27 PM '* 
***************~'Ir,***~***.*****************************~****************"*****: 

Analyzed by: I/I'~ Revie·,.,ed by: ',illL.jq 'l) * 
*************** * *~P*************************** **~** **l********** 
Customer ' : G.HAGGERTY/D.BISWELL (6134/SMO) 
CUstomer Sample ID 040243-004 
Lab Sample ID 80068803 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
500.000 

4-14-98 
4-15-98 

LAB02 
'6000 / 

LIQUID SAMPLE 
mL 
4:30:00 PM-
7:48:25 PM 

6001 seconds 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/mL Error (pCi/mL 

---- --- ----------- -_ .. _------ ------- - -- -
U-238 Not Detected --------- 1.65E+OO 
TH-234 Not Detected --------- 4.20E-Ol 
RA-226 1.34E-Ol 1. 45E-Ol 2.SSE-01 
PB-214 Nat Detec':ed --------- 5 . 01E-02 
BI-214 Nat Detected --------- S.4SE-02 
PB-210 Not Detected -------- - 1.37E+01 

TH-232 Not Detected --------- 1. 53E-01 
RA-22S Not Detected ------ - -- 1.42E-Ol 
Ae-22S Not Detected' --------- 7.78E-02 
TH-22S Not Detected --------- 5.13E-Ol 
RA-224 Not Detec:.ed --------- 1. 07E-Ol 
PB - 212 Net Detecte.d -- -- ----- 3.76E-02 
BI-212 Not Detected --------- 3.43E-01 
TL-208 Not Detected --------- 6.90E-02 

U-235 Not Detected - - ------- 1. 61E-Ol 
TH-231 Not Detected --------- 1. S7E+OO 
PA-231 Not Detected --- ---- -- 2.68E+OO 
TH - 227 Not Detected --------- 1.43E-Ol 
RA-223 Not Detected --------- 1.12E-Ol 
RN-219 Not Detected --------- 2.68E-01 
PB-211 Not Detected --------- 6.04E-01 
TL-207 Not Detected --------- B.3BE+OO 

AM-241 Not Detected ------ .. -- 2.40E-Ol 
PU-239 Not Detected --------- 2.70E+02 
NP-237 Not Detected --------- 1. 75E-01 
PA-233 Not Detected --------- 4.30E-02 
TH-229 Not Detected --------- 1. 46E ... Ol 

, .... 
~ ~ . 
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[Summary Report] - Sample ID: : S006SS03 

Nuclide 
Name 

AG-10Sm 
AG-110m 
AM-243 
BA-133 
BE-7 
CD-109 
CD-llS 
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 
KR-85 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
y-Sa 
ZN-65 
ZR-95 

Activity 
(pCi/mL 

2-sigma 
Error 

MDA 
(pCi/mL 

Not Detected --------- 2.55E-02 
Not Detected --------- 2.24E-02 
Not Detected ------- - - 5.93E-02 
Not Detected --------- 3.04E-02 
Not Detected --------- 1.9SE-01 
Not Detected --------- 5.S2E-01 
Not Detected --------- 5.37E-02 
Not Detected -,-----'--- 1.98E-02 
Not Detected --------- 3:55E-02 
Not Detected --------- 1.57E-01 
Not Detected --------- 3.09E-02 
Not Detected --------- 2.04E-02 
Not Detected --------- 2.03E-02 
Not Detected --------- 2.59E-02 
Not Detected --------- 1.69E-01 
Not Detected --------- 2.64E-02 
Not Detected --------- 2.33E-02 
Not Detected --------- 6.14E-02 
Not Detected --------- 1.15E-01 
Not Detected --------- 8.80E-02 
Not Detected --------- 4.34E-02 
Not Detected --------- 6.11E-02 
Not Detected --------- 2.27E-02 
Not Detected --------- 2.46E-02 
Not Detected --------- 1.91E-02 
Not Detected --------- 3.57E-01 
Not Detected --------- 7.34E+00 
Not Detected --------- 2.B9E-02 
Not Detected --------- 2.358-02 
Not Detected ------ -- - 2.0BE-01 
Not Detected --------- 2.56E-02 
Not Detected --------- 9.61E-02 
Not Detected --------- 8.24E-02 
Not Detected --------- 1.57E-01 
Not Detected --------- 5.06E-02 
Not Detected --------- 7.S98-02 
Not Detected --------- 2.31E-02 
Not Detected - -------- 2.37E-01 
Not Detected --------- 4.06E-02 
Not Detected --------- 2.4BE-02 
Not Detected --------- 5.98E-02 
Not Detected --------- 2.BOE-02 
Not Detected --------- 6.87E-02 
Not Detected --------- 2.39E-01 I 

---iili3-. .-!5i-59I-!!BHr-S 11-----+~-:-!. 9~8!HE3-9S8:1---~g,h._5S.g.8a.E ~S~l:!:_ liar ~ }:KWIV(fl/ 
Not Detected --------- 1.218-01 
Not Detected -------- - 1.12E-01 
Not Detected --------- 2.878-02 
Not Detected --------- 4.958902 
Not Detected -----.--- 4.28E-02 

\~ , 
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****************************************~~******************************* * Sandia National Laboratories * 
* Radiaticn Protection Sample Diagnostics Program (881 Laboratory] * 
* 4-15-98 11:15:28 PM * 

'*:::::::*::~***V~*~I:f~I:;************::::::::*::~*~~;~:*;:*:***.*****: 
****************~**U~*************************.~1'***~ ,~********* 
Customer ; G.HAGGERTY/D.BISWELL (6134/SMO) 
Customer Sample ID 040247-004 
Lab Sample ID 80068804 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
700.000 

4-14-98 
4-15-98 

LAB 0 2 
'6000 / 

SOLID SAMPLE 
gram 
2:45:00 PM-
9:32:32 PM 

6002 seconds 

Comments: 

************************************************************************* 
Nuclide Activity 2-sigma MDA 

Name (pCi/gram Error (pCi/gram ) -_ ..... _-- ----------- -------_ ..... -----------
U-238 Not Detected --------- 3.20E+00 
TH-234 1.04B-00 5.28E-Ol 5.66E-Ol 
RA-226 1.44B+00 5.73B-Ol 5.46E-Ol 
PB-214 6.77E-01 1.23B-Ol 4.90E-02 
BI-214 6.54E-01 1.31B-Ol 6.l6E-02 
PB-210 Not Detected --------- 3.41E+Ol 

TH-232 5.46E-Ol 2.7SE-01 1.44E-01 
RA-228 6.S8E-Ol 1.90E-01 1.28E-01 
AC-228 6.0SE-Ol 4.01E-Ol 8.05E-02 
'l'H-228 5.16E-01 2.02E-01 4.56E-Ol 
RA-224 6.laE-01 2.04E-01 7.l9E-02 
PB-212 6.24E-Ol 1.49E-Ol l.4SE-Ol 
BI-212 S.30E-Ol 2.96B-Ol 3.03B-Ol 
TL-208 5.50B-Ol 1.39E-Ol 6.07E-02 

U-235 Not Detected _ ... _-_ ..... -- 2.36E-Ol 
TH-231 Not Detecced --------- 2.27B+OO 
PA-231 Not Detected --------- 3.67E+OO 
TH-227 Not Detect.ed -------_ .. 3.22E-Ol 
RA-223 Not Detec':ed --------- 2.01E-Ol 
RN-219 Not Detected --------- 3.63E-Ol 
PB-211 Not Detected --------- 8 . .:a1E-Ol 
TL-207 Not Detected --------- 1.31E+01 

AM-24l Not Detected --------- 4.7lE-01 
PU-239 Not Detected ------- ...... 4.24E+02 
NP-237 Not Detected --------- 2.53E-O~ 
PA-233 Not Detected ----- .. __ .. S.63E-02 
TH-22S Not Detected ------_ ..... 2.44E·Ol 
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[Summary Report] - Sample ID: : 800688.04 

Nuclide 
Name 

AG-I08m 
AG-llOm 
AM-243 
BA-133 
BE-7 
CD-I09 
CD-115 
CE-139 
CE-14 1 
CE-144 
CO-56 
CO-57 
CO-58 
CO-GO 
CR-51 
CS-134 
eS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-lS3 
HG-203 
I-131 
IR-192 
K-40 
KR-8S 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-I03 
RU-106 
8B-122 
8B-124 
8B-125 
8N-1l3 
TA-182 
TA-1B3 
TC-99m 
TL-201 
XE-133 
Y-BB 
ZN-G5 
ZR-95 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram 

Not Detected --------- 3.68E-02 
Not Detected ------ - -- 2.B1E-02 
Not Detected --------- 9.57E - 02 
Not Detected --------- 6.70E-02 
Not Detected --------- 2.418-01 .f .. L 

---3:1:-:-.-5S-BSBEl+1 Ere ee----E6i-:.-3:1~6'ElEl-e.e 1-1-----89 .... ';'05 77-.;S~99.a:a. N6i 1JmtrJmDF Lf/If/;'9tJ 
Not Detected --------- 9.06E-02 . 
Not Detected --------- 2.80E-02 
Not Detected --------- 5 .. 2.~E-02 
Not Detected --------- 2 . 39E-01 
Not Detected --------- 3.53E-02 
Not Detected --------- 2.92E-02 
Not Detected --------- 2.96E-02 
Not Detected --------- 3.11E-02 
Not Detected --------- 2.248-01 
Not Detected --- - ----- 4.768-02 
Not Detected --------- 3.11E-02 
Not Detected ------.-- B.79E-02 
Not Detected --------- 1.70E-01 
Not Detected --------- 1.44E-01 
Not Detected - ---- - --- 6.48E-02 
Not Detected - ---- - --- 1.03E-01 
Not Detected --------- 3.03E-02 
Not Detected -------.- 3.18E-02 
Not Detected --------- 2.62E-02 

1.01E+01 1.83E+00 2.67E-Ol 
Not Detected --------- B.16E+00 
Not Detected --------- 3.25E-02 
Not Detected .-----.-- 3.298-02 
Not Detected --------. 3.028-01 
Not Detected ---.----- 3.71E-02 
Not Detected --------- 1.238-01 
Not Detected --- -.-- -- 1.91E-01 
Not Detected ---- - ---- 2.03E-oi 
Not Detected -------- - 4.22E-02 
Not Detected --------- 1.29E-01 
Not Detected ---.----- 2.75E-02 
Not Detected --------- 2.73E-01 
Not Detected --------- 5.06E-02 
Not Detected --------- 2.82E-02 
Not Detected --.------ 7.84E-02 
Not Detected -------.- 3.57E-02 
Not Detected --------- 1.40E-01 
Not Detected - - ------- 4.85E-01 
Not Detected --------- 1.078+00 
Not Detected --------- 2.40E-Ol 
Not Detected --- - --- - - 2 . 06E-01 
Not Detected --------- 2.65E-02 
Not Detected --------- 1.00E~01 
Not Detected - ----- -- - 5.28E-02 
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************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 4-16-98 1:00:41 AM * 
******************************************************************~****** 

**~~~¥;;~*~¥;*~*jJvl~************~;~;;~;~*~¥;~~j(~~~********: 
Customer : G.HAGGERTY/D.BISWELL (6134/SMO) 
Customer Sample ID 040244-004 
Lab Sample ID 80068805 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time :. 

. Detector Name 
Elapsed Live/Real Time 

MARINELLI 
591.000 

4-14-98 
4-15-98 

LAB 0 2 
'6000 / 

SOLID SAMPLE 
gram 
2:30:00 PM-

11:17:38 PM .. 

6002 seconds 

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

Nuclide Activity 2-sigma 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 7.14B-01 6.55E-01 
PB-214 7.50E-01 1. 31E-01 5.11E-02 
BI-214 6.77E-01 3.41E-01 7.S2E-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 8.24E-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+OO 
PA-231 Not Detected --------- 4.38E+00 
TH-227 Not Detected ----- .. _-- 3.81E-01 
RA-223 Not Detected ------- ... - 2.38E-01 
RN-219 Not Detected --------- 4.14E-Ol 
PB - 211 Not Detected --------- 9 . 40E-01 
TL-207 Not Detected ------ ... _- 1.57E+01 

AM-241 Not Detected --------- 5.51E-01 
PU-239 Not Detected - -------- 4.92E+02 
NP-237 Not Detected --- - - .. .. .. - 3 . 23E-01 
PA-2 33 Not Detected --------- 6.60E-02 
TH - 229 Not Detected ----- --- - 2.79E: 01 

"" \ ~ , 
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[summary Report] - Sample ID: S0068805' .. . 

Nuclide 
Name 

-------
AG-10Sm 
AG-llOm 
AM-243 
BA-B3 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-5S 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-1S4 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
KR-B5 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI - 57 
NP-239 
RU-~03 
RU-106 
SB-122 . 
SB-~24 
SB-~25 
SN- 113 
TA-182 
TA-1B3 
TC-99m 
TL-201 
XE-133 
Y-8B 
ZN-65 
ZR-95 

.. 
",. 

" :,' 

..... .. 
\'. ~:" 

Activitv 
(pCi/gram ) 
--- ... ------

Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma. 
Error 

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

MDA 
. (pCi/gram ) 

4.51E-02 
4.02E-02 
9.S4E-02 
7.72E-02 

' ..... 

Not Detected 
iii 7Qli:IQg 8 , ~7E Q± 

Not Detected ---------
2.SSE-Ol . ~_i. 

----.,iI;.....:7-Q~~--a-..;~~----il:l:~. Q9-!i!li-i;E+o\1 g~g- UI5(~ {% .J!/I~{'/iB 
1.1.4E-01. 

Not Detected ... -------- 3.18E-02 
Not Detec1:ed - .... ------ 6r17E-02 
Not Detec1:ed -------_ ... 2.SSE-01 
Not Detected ------- ..... 4.24E-02 
Not Detected --------- 3.3SE-02 . 
Not Detec~ed - -------- 3.60E-02 
Not Detec:.ed --------- 3.98E-02 
Not Detec1:ed --------- 2.71E-01 
Not Detected --------- S.43E-02 

S.55E-02 2.29E-02 2.36E-02 
Not Detected - -- --- -- - 1. 02E-Ol 
Not Detected --------- 2.0SE-01 
Not Detected -- ---- --- 1.65E-01 
Not Detect.ed --------- 7.72E-02 
Not Detected --------- L19E-01 
Not Detect.ed - ..... _----- 3.52E - 02 
Not Detected .. _--- ... _-- 3.63E-02 
Not Detected ----- ---- 3.03E-02 

1.41E+01 2.53E+00 
Not Detected --- ------

2.87E-01 
1.OlE+01 

Not Detected ... -------- 4.00E-02 
Not Detected - .. _------ ·4. 04E- 02 
Not Detected .. _------- 3.73E-Ol 
Not Detected --------- 4.52E-02 
Not Detected -- -- ----- 1. BOE-01 
Not Detected --------- 2.29E-01 
Not Detected ___ eo _____ 

2.52:8-01 
Not Detected --------- S.90E-02 
Not Detected ... ------ -- 1.S0E-01 
Not Detected ---------
Not Detected ---------
Not Detected - ... -------

3.30E-02 
3.26E-01 
6.26E-02 

Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected ..... _------
Not Detected ---------
Not Detected ---------
Not Detected ---------
Not Detected .. --_ .... _--
Not Detected .... - -.- - - - .. 
Not Detected ---------
Not Detected -- - ---- - -

3.36E-02 
9.198-02 
4 . 31E-02 
1.67E-01 
5.668-01 
1.57E+00 
2.868-01 
2.458-01 
2.B8E-02 
L 17E-01 
6.27E-02 

.:': :/i:< ~F ' 
. ;:. ·\.~r· · ' ,. 
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************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [B81 Laboratory) * 
* 4-16-98 2:45:56 AM * 
******************************************************************~****** 

Analyzed by: Ll ~ll(f46 Reviewed by: lM1.A LtLjrp Ie\> : 
***************~****J!**************************~*~ **~~p.********* 
Customer G.HAGGERTY/D.B1SWELL (6134/SMO) 
Customer Sample ID 040245-004 
Lab Sample ID 80068B06 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
674.000 

4-14-98 
4-16-98 

LAB 0 2 
'6000 / 

SOLID SAMPLE 
gram 
3:10:00 PM-
1: 02: 54 AM .-

6003 seconds 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/gran1 ) 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 7.06B-01 1.70E-01 4.87E-02 
B1-214 6.43E-01 1. 33E- 01 6.71E-02 
PB-210 Not Detected --------- 3.57E+01 

TH-232 7.30E-01 3.57E-01 1.48E-01 
RA-228 7.38E-01 3.07E-01 1.55E-01 
A.C-228 7.90E-01 1. 99E- 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.B3E-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 ...... - .... _-- 3.55E-01 
RA-223 Not Detected --------- 2.21E-01 
RN-219 Not Detected --------- 3.88E-01 
PB-211 Not Detected --------- B.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 --------- 5.91E-02 
TH-229 Not Detected ----- .. _-- 2.60E~01 

t~ • 
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[sununary 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 Detected ------- ... - 3.01E-02 
AM-243 Not Detected -------- ... 1.12E-Ol 
BA-133 Not Detected --------- 6.9SE-02 
BE-7 Not Detected --------- 2.S3E-Ol 
CD-109 Not Detected --------- 1.OSE+OO 
CD-llS Not Detected --------- 1. OGE-01 
CE-139 Not Detected --------- 3.01E-02 
CE-141 Not Detected --------- 5 .·43E- 02 
CE-144 Not Detected --------- 2.43E-Ol 
CO-56 Not Detected --------- 3.71E-02 
CO-57 Not Detected --------- 3.1SE-02 
CO-58 Not Detected --------- 3.26E-02 
CO-60 Not Detected --------- 3.22E-02 
CR-Sl Not Detected --------- 2.S4E-Ol 
CS-134 Not Detected -- .. ------ 4.99E-02 
CS-137 Not Detected --------- 3.3SE-02 
EU-152 Not Detected --------- 9.SSE-02 
EU-1S4 Not Detected .. -------- 1. 87E-Ol 
EU-1SS Not Detected ------ .. _- 1.S2E-Ol 
FE-59 Not Detected - - - - - .. ... - .. 6.81E~02 
GD-153 Not Detected --------- 1.07E-01 
HG-203 Not Detected --------- 3.30E-02 
l-131 Not Detected --------- 3.24E-02 
IR-192 Not Detected --------- 2.S3E-02 
K-40 1.23E+Ol 2.36E+OO 2.4SE-01 
KR-8S Not Detected --------- S.70E+OO 
MN-S2 Not Detected --------- 3.44E-02 
MN-S4 Not Detected --------- 3.SSE-02 
MO-99 Not Detected --------- 3.40E-01 
NA-22 Not Detected ----_ ..... _- 4.01E-02 
NA-24 Not Detected ------ --- 1.48E-01 
NB-95 Not Detected - -------- 2.16E-01 
ND-147 Not Detected --------- 2.12E-Ol 
NI-S7 Not Detected -------- ... S.04E-02 
NP-239 Not Detected --------- 1. 37E- 01 
RU-103 Not Detected --------- 2.98E-02 
RU-106 Not Detected --------- 2.878-01 
SB-122 Not Detected -------- .. S.61E-02 
SB-124 Not Detected --------- 2.998-02 
SB-125 Not Detected --------- 8.30E-02 
SN-1l3 Not Detected --------- 3.94E-02 
TA-182 Not Detected --------- 1.5.3E-Ol TA-183 Not Detected --------- 5.09E-01 TC-99m Not Detected --------- 1.6SE+OO TL-201 Not Detected --------- 2.66E-Ol 
XE-133 Not Detected --------- 2.338-01 Y-88 Not Detected ---_._---- 2.738-02 ZN-65 Not Detected --------- 1.05E'-01 
ZR~9S Not Detected ----- - --- 6.14E-02 
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****************************************************** **********~******** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [88~ Laboratory] * 
* 4-16-98 4:31:07 AM * 
"*****************************************************************~****** 

Analyzed by: K ,(1,)"8 Reviewed by:\: .... !J..Jll / I'" Ie}"l\:> : 
***************(~~*~*~~4************************~~/*~* t~~********** 
Customer : G.HAGGERTY/D.BISWELL (6134/SMO) 
Customer sample ID 040246-004 
Lab Sample ID: 80068807 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
703.000 

4-14-98 
4-16-9B 
~02 

6000 / 

SOLID SAMPLE 
gram 
3;30:00 PM' .. 
2:48:12 AM 

6002 seconds 

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

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

------- ----------- ---------- -----------
U-238 Not Detected --------- 3.23:8+00 
TH-234 1.26E+00 4.76E-01 5.84E-01 
RA-226 2.00E+00 7.S1E-01 5.40B-01 
PB-214 7.43E-01 l.lSE-01 4.85E-02 
BI-214 7.05E-01 5.45E-01 6.33E-02 
PB-210 Not Detected -----_ ... -- 3.48E+01 

TH-232 6.67B-01 3.26E-01 1.41E-Ol 
RA-228 7.42E-0~ 2.79E-0~ 1.24E-0~ 
l\.C- 22 8 6.40E-01 8.33E-01 7.64E-02 
TH-22B 6.48E-Ol 2.34E-01 4.92E-01 
RA-224 6.62E-01 3.03E-Ol 7.B7E-02 
?B-212 6.19E-01 1.65B-01 1.48E-01 
BI-212 .S. 32E- 01 3.13E-Ol 2.86E-01 
TL-20B S.B1E-01 loS8E-01 6.4SE-02 

U-235 Not Detected ... -------- 2.40B-01 
TH-231 Not Detected --_ ... _---- 2.30B+00 
PA-231 Not Detected --_ .... _---- 3.73E+OO 
TH-227 Not Detected --_ ... _---- 3.2SE-Ol 
RA- 223 Not Detected --------- 2.12E-01 
RN-219 Not Detected --- - ----- 3.S4E-01 
PB-211 Not Detected --------- B.llE-Ol 
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-Ol 
PA-233 Not Detected --------- S.74E-02 
TH-229 Not Detected --------- 2.46E-'Ol 

' ... 
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[Sununary Report] - Sample ID: B006BB07 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/grarn 

.. _--- - - --- - ---_ ...... - ----- ---- -- -- -- ----
AG-10Bm Not Detected - -------- 3.70E-02 
AG-110m Not Detected ---- --_ .. - 3.03E-02 
AM-243 Not Detected --- - - - --- 9.S2E-02 
BA-133 Not Detected --------- 6.90E-02 
BE - 7 Not Detected .. _--- -- - - 2.S4E-01 
CD-109 Not Detected - -- - ----- 9.6SE-Ol 
CD-1l5 Not Detected ----- - --- 9.93E-02 
CE-139 Not Detected -------- - 2.B7E-02 
CE-141 Not Detected - --- - ---- 5.35E-02 
CE-144 Not Detected - --- - ---- 2.38E-Ol 
CO-56 Not Detected ... _- - -- _ .. - 3.38E-02 
CO-57 Not Detected --------- 3.01E-02 
CO-58 Not Detected --------- 2.B2E-02 
CO-60 Not Detected - -- - -- - - - 3.24E-02 
CR-51 Not Detected ------ -- - 2.32E-Ol 
CS-134 Not Detected -- -- -- - -- 4.96E-02 
CS-137 Not Detected -- - -- - --- 3.25E-02 
EU-152 Not Detected --------- 9.0SE-02 
EU-154 Not Detected --- -- _ ...... 1. 71E-01 
EU-155 Not Detected - ---- ---- 1.43E-01 
FE-59 Not Detected - .. --_ .. --- 6.39E-02 
GD - 153 Not Detected --------- 1. 04E-01 
HG-203 Not Detected ------ --- 3 . 20E-02 
!-131 Not Detected --------- 3.02E-02 
IR-192 Not Detected - - ----- - - 2.70E-02 
K- 40 1 . 05E+01 1. 70E+00 2.56E-Ol 
KR-85 Not Detected -- _ .... _- -- 8.42E+00 
MN-52 Not Detected -- - - - - --- 3.14E-02 
MN-54 Not Detected --------- 3.21E-02 
MO-99 Not Detected -- -- - - --- 3.30E-01 
NA- 22 Not Detected - -- - -- - -- 3 . 69E-02 
NA-24 Not Detected ------ - - - 1.5BE-01 
NB - 95 Not Detected ------- - - 2.01E-01 
ND - 147 Not Detected --- - ----- 2.04E - 01 
NI-S7 Not Detected --------- 9.638-02 
NP-239 Not Detected --- - ---- .. 1.29E-01 
RU-103 Not Detected --- - ----- 2.83E-02 
RU-106 Not Detected ----- - -- - 2.66E - 01 
8B-122 Not Detected --- - --- - - S.70E-02 
8B - 124 Not Detected ----- - --- 2 . 96E-02 
88- 125 Not Detected -- -- - -- - - 8 . 06E - 02 
SN- 1l3 Not Detected --------- 3.628 - 02 
TA- 182 Not Detected --------- 1.40E-01 
TA-183 Not Detected -- - ---- - - S.00E-01 
TC-99m Not Detected --------- 1.80E+00 
TL-201 Not Detected ---- .. _-- - 2.47E-01 
XE-133 Not Detected - ---- - --- 2.24E-01 
Y-88 Not Detected --- ... ----- 2.75E-02 
ZN-65 Not Detected --------- 9.70E-02 
ZR-95 Not Detected .. _-_ .. _- - ... S.SOE-02 



·:', ....... . 
************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 4 - 16-98 7:28:05 AM • 

/" 6.*********************************************************************** 

( 

~~ t * 
Analyzed by: q Reviewed by: "* 

************ * ** ** ** \!A ~***** ** * ** **** ************"w, 'l'j.t~/ftlf* ***** * * * 
Customer : G.HAGGERTY/D.BISWELL (6134/SMO) 
Customer Sample ID LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 80068808 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elaps"ed Live/Real Time 

MIXED GAMMA STANDARD CG134 
1~OOO Each -

11- 01- 90 12 : 00 : 00 PM - "" 
4-16-98 7:15 : 59 AM 

LAB 0 2 
• 600 / 605 seconds 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each ) 

------- ------_ ......... - ---------- ---_ ..... - ... _--
U-238 Not Detected --- - ----- 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 --------- 2.67E+OS 

TH- 232 Not Detected --------- 2.2SE+03 
RA-228 Not Detected - --- --- - - 2.S7E+03 
'-'l.C-228 Not Detected -- - -- - --- 1.S3E+03 
fH-228 Not Detected --------- 1.06E+OS 
RA-224 Not Detected - ---- -- -- 4.03E+03 
PB-212 Not Detected --------- 7.S2E+03 
BI-212 Not Detected --------- 6.38E+04 
TL-208 Not Detected --------- 1.39E+04 

U-235 Net Detected --------- 1.81E+03 
TH-231 Net Detected --------- 2 . 12E+04 
PA-231 Not Detected --------- 3.62E+04 
TH-227 Not Detected -- ------ - 2.4BE+03 
RA-223 Not Detected --------- 1.00E-:-26 
RN-219 Not Detected -- ------- S.73E+03 
PB-211 Not Detected ----~---- 1 . 29E+04 
TL·20? Not Detected - ... _------ 2.1BE+OS 

AM-241 8. 16E"'04 1.4BE+04 3 . 03E+03 
PU-239 Not Detected - -------- 3 . 2SE+06 
NP-237 Not Detected -- ..... - --- - 2.4SE+03 
PA-233 Not Detected ------- _ ... 6.20E+02 
TH-229 Not Detected --------- 1.79E+03 



.,J.11 .. ".IIlU 

[Summary Report] - S~ple ID : : 80068808 

Nuclide 
Nalne 

_t- _ _ __ ... 

AG-108m 
AG-110m 
AM-243 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-GO 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
KR-85 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-S7 
NP-239 
RU-103 
RU-106 
88-122 
8B-124 
88-125 
SN-113 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
",-88 
ZN-65 
ZR-95 

Activity 
{pCi/Each l 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

5.01E+05 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.10E+04 
Not Detected 
Not Detected 

7.16E+04 
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 
Not Detected 

2-sigma 
Error 

2.48E+05 

1 . 10E+04 

9.51E+03 

MDA 
{pCi/Each 

3.29E+02 
3.18E+06 
7.24E+02 
7 . 29E+02 
8.42E+18 
3.188+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+02 
9.89E+02 
2.66E+03 
3.16E+03 
2.15E+21 
1.86E+06 
1.17E+20 
1.00E+26 
3.74E+13 
1.42E+03 
1.16E+05 
1.00E+26 
1.54E+05 
1.00E+26 
1.53E+03 
1.00E+26 
1.00E+26 
1.00E+26 
1.00E+26 
9.42E+02 
1.00E+26 
5.09E+05 
1.00E+26 
1.198+16 
7.18E+03 
5.88E+09 
1. 56E+10 
1.00E+26 
1. 008+26 
1.00E+26 
1.00E+26 
7 . 73E+09 
1 . 99E+06 
3.47E+15 

IICIV~ I /UJ.O 
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***********************************~************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* Quality Assurance Report * 
~************************************************************************* 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

4-16-98 7:28:45 AM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
KIC 
B006B80B 

1.00 
ll-01-90 
4-16-98 

Each 
12:00:00 

7:15:59 
600 seconds 
'60S seconds 

Mean lS Error 

PM 
AM 

New Value c: LU : SD : UD : BS > -_ .. -_ .. -_ .... ----- ---------- ... ----- - _ .. _--- .. - .. ... ... - .. - ... - - ------ -------------- -

AM-241 Activity 

CS-137 Activity 

CO-60 Activity 

""lags Key: LU = 
SD 

Reviewed by: 

UD~ 

BS = 

B.343E-02 4.270E-03 

7.018E-02 2.073E-03 

7 . 806E-02 2.904E-03 

Boundary Test 
Sample Driven N-Sigma Test 
User Driven N-Sigma Test . 
Measurement Bias Test 

B.1S6E-02 c: 

7.1S6E-02 c: .. 
8. 027E- 02 c: 

(Ab '" 
(In = 
(In = 
(In .. 

. ~ . 

Above , 
Investigate, 
Investigate, 
Investigate, 

> 

> 

> 

Be a Below ) 
Ac - Action) 
Ac '" Action) 
Ac = Action) 
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Intern",' Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY 
!lolch No SARlWR No. SMO Use 

LJepl. No.lMail Slop: 6 13411+t8'XC 

P,ojecVT ask Manager: 7--'.'::"-"'-~-=-=='------~ 
Projecl Name' 

Record Center Code: 

Logbook ReI. No.: 

Page 1 01 1 

ARICOC I 601635 



Sandia National Laboratories 
. 'Radiation Protection Sample Diagnostics 0/ l J ~-

Organization: 

Project Location: 

Phone: 

Date Resulls Needed: 

Suspect Isotopes: 

Relinquis 
Relinquis 

Case Number: 

Sample 
Type 

P. re-l/lQIl ...... 
l, I ] 4 

':;-21-'77 

C~r"""'r'I 5.1'''-'-
7).1'1. ).).05 

1-laz<:mfs/Srecial Instruclions: 

C,LL 1],,,Lr .... t.,..­
)f, - .L,d' 

Requesled Analysis 

Relinquished by _________ _ oate _____ _ 

Relinquished by _________ _ Date Received by ______ ___ _ 

'< , 

Sample Analysis Req 
Page 

Oale _____ _ 

Hl'SlJ-0602·1)2 1 
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Survey Number: S 16778 

RA!HOLO(;ICAL SURVEY FORM 
Page of 4 ----

Location Dum site I Date 2/17199 I Time 1200 I Duralion o.s 
Purpose Sample release Itequesl M N\A Rwr # 0)09 RPIR' , N\A 

Instrument IIInd Prohe T)'pc lind Serinl Nmllhrf Sun'cynr(s) Prinled Name /1 Surve)·or(s) Signalure 

ASP I \ HI' 260 \ 2356 N\A /\rlhur Tucker 

N\A N\/\ N\/\ 

N\A N\A N\/\ N\A 

ALPIIA ACTIVITY RAlJIATlON SURVEY liE IA-UA~I~IA AC IIVI ry 
COUll ling ))'10 A,,"hed rii!Yes ONo Counling D.I. Anathed r.8JYes 0 No 

~ '. Err N\A 1R0<iiolluciide N\A . % Err. N\A lR.dionuciide N\A . 
Okg. N\A-= 

Ilem DC5criptionILocntion - -
nk~ __ ~r.!!'._ 

Cplll crill WO 'n1' III T/JtIJ:m 
- [lkg~ dpm -

cpm 'pm 100 em 'll' TIRIPII mrcmlhr Ul Distance 

Sample II 44713-001/003 80 8U ND T N\/\ N\/\ N\/\ R N\/\ N\/\ 
2 Sample II 44714-001/003 80 80 NIJ T N\A N\A N\A R N\A N\/\ 
3 Sample II 44715-001/003 80 80 NO T N\A N\A N\A R N\A N\/\ 
4 Sample II 44716-001/003 80 80 NO T N\A N\A N\A R N\A N\A 
5 Sample II 44719-004 80 80 ND T N\/\ N\A N\A R N\A N\A 
6 Sample II 44719-004 80 80 ND T N\/\ N\/\ N\/\ R N\/\ N\/\ 
7 Sample II 44720-004 80 !W NIJ T N\A N\A N\/\ R N\A N\/\ 
8 Sample II 44720-004 80 80 NIJ T N\/\ N\/\ N\A R N\A N\A 
9 Sample 1144719-004 80 80 NO T N\A N\A N\A R N\A N\A 
10 Sample # 44721-004 80 80 ND T N\/\ N\/\ N\/\ R N\/\ N\/\ 
II Sample II 44719-004 80· 80 NO T N\A N\A N\/\ R N\A N\A 
12 Sample II 44718-004 80 80 ND T N\/\ N\/\ N\/\ R N\A N\/\ 

I I If area other than 100 entl , record as dpmlprobt, or dpm/LAW. lit T(1tnllltcmo\·nblc/Fi:tcd. t I Indientc Iype, if other limn g.illnnUI (i. c., n, a, or P). 

Remlllks: 001/003 samples were surveyed together in samc storage bag. 

IllC\,iC\\CLl by: I Ualc : 
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~~a... 2'f'/ 
********************************************************************** 
* Sandia Radioactive Sample Diagnostics Program 2-17-1999 * 
********************************************************************** 
LSC Analysis Program - version 5.3 

Batch Number 93015302 
1 Count Protocol 

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

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

H-3 MDA = 
H-3 CL = 

17-Feb-99 
H3AB -- SWIPE 
0-12 
5 . 0 minutes 
23.S0 +- 4.44 
463.3 
0.414 
12.90% 
1. 000 f 

2.5SE+01 dom/f 
1. 23E+01 . dpm/f 

H-3 Efficiency = 0.9740 - exp{-0.00047*tSIE~1.1600) 

Flag Description: 

>CL 
<CL 
@CL 
@CL 

Result > 2-sigma Error 
Result < 2-sigma Error 
Result < 2-sigma Error 
Result > 2-sigma Error 

Analyzed by : 
I I 

RPSD Client 

and 
and 
and 
and 

Result> Critical Level . 
Result < Critical Level . 
Result> Critical Level. 
Result < Critical Level . 

Reviewed by: f!Yi!~ ~j;i7'7 

H-3 Activity 
S# ID ID cpm Error tSIE Eff dpmlf Error Flag 

---------- --------- --------- --------- ---------
2 001 001 2.06E+01 4.65E+00 467 0.417 -7.67E+00 2.2SE+01 <CL 
3 002 002 2.5SE+01 5.01E+00 461 0.413 4 . S5E+00 2.35E+01 <CL 
4 003 003 1.SSE+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 . S1E+00 473 0.422 -S.S2E+00 2.23E+01 <CL 
7 006 006 2.00E+01 4 . 45E+00 470 0.420 -9.04E+00 2.23E+01 <CL 
S 007 007 2.04E+01 4.49E+00 470 0.420 -S.10E+00 2.23E+01 <CL 
9 OOS n OOS 2 . 00E+01 4.3SE+00 459 0.411 -9.2SE+00 2 . 27E+01 <CL 

10 009 009 2.2SE+01 4.60E+00 464 0.415 -2.41E+00 2.21E+01 <CL 
11 010 010 2.20E+01 4.53E+OO 46S 0.41S -4.31E+00 2.20E+01 <CL 
12 011 ©Oll 2.04E+01 4.3SE+00 471 0.421 -S.OSE+OO 2.20E+01 <CL 
13 012 012 1 . 9SE+01 4.36E+00 471 0.421 -9.S1E+00 2.22E+01 <CL 

~ 
~ (" .. 
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************************** * *** * *** * * ** * *** **** ** * ** *** *** * ***~*:~~ 
* Sandia Radioactive Sample Diagnostics Program 2-17-1999 * 
** ********************* * **************** ** ** * ****** ** ** ** ***** ** * ** * ** 
LSC Analysis Program - version 5 . 3 

Batch Number 93015302 . 
1 Count Protocol 

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

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

Alpha MDA = 
Alpha CL 

17-Feb-99 
H3AB -- SWIPE 
20-600 
5.0 minutes 
6 . 00 +- 2 . 19 
463.3 
1. 039 

8 . 90% 
1. 000 f 

5.43E+00 dpmlf 
2 . 46E+QO dpm/f 

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

Flag Description : 

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

RPSD Client Alpha Activity 
5# ID ID cpm Error tSIE Ef f dpm/ f Error Flag 

----- - ---- ---- - -- - - - -- ------ ----- - - - - -- ---- - --
2 001 001 5.80E+00 2 . 1SE+00 467 1.039 -1 . 92E-Ol 4 .20E+00 <CL 
3 002 002 4 .40E+00 1 . 88E+00 461 1. 039 - 1.54E+00 4.05E+00 <CL 
4 003 003 5.40E+00 2 . 08E+00 460 1. 039 -5 . 77E-Ol 4 . 16E+00 <CL 
5 004 0 04 4.80E+00 1.96E+00 453 1. 039 -1 . 15E+00 4 . 10E+00 <CL 
6 005 005 4.40E +00 1.88E+00 473 1. 039 -1.54E+00 4 . 05E+00 <CL 
7 006 006 4.20E+00 1.83E+00 470 1.039 -1 . 73E+00 4.03E+00 <CL 
8 007 007 6 . 20E+00 2.23E+00 470 1. 039 1. 92E-Ol 4 . 27E+00 <CL 
9 008 008 4 . 20E+00 1.83E+00 459 1. 039 -1 . 73E+00 4.03E+00 <CL 

10 009 009 4 . 40E+00 1 . 88E+00 464 1.039 - 1 . 54E+00 4.05E+00 <CL 
11 01n 010 2 . 80E+00 1 . 50E+00 468 1. 039 -3.08E+00 3 . 82E+00 <CL 
12 or 011 4 . 60E+OO 1 . 92E+00 471 1. 039 -1 . 35E+00 4 . 07E+00 <CL 
13 

01CQ) 
012 3.40E+00 1.6SE+00 471 1. 039 - 2 . S0E+ 0 0 3.92E+00 <CL 

~ 
~ 
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~~~~*~~*~~~~**~******~**~**~~***********~ * ******** **~**********~:j{f 
~ Sandia Radioactive Sample Diagnostics Program 2-17-1999 * 
**************************************************************** ***** * 
LSC Analysis Program - version 5.3 

Batch Number 93015302 
1 Count Protocol 

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

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

Beta MDA = 
Beta CL = 

17-Feb-99 
H3AB -- SWIPE 
12-2000 
5.0 minutes 
36.20 +- 5.38 
463.3 
0.841 

6 . 30% 
1. 000 f 

1.56E+01 dpm/f 
7.45E+OO dpm/f 

Beta Efficiency = .0.8410 - exp (-0 . 01319*tSIE~1.1040) 

Flag Description: 

>CL 
<CL 
@CL 
@CL 

Result > 2-sigma Error 
Result < 2-sigma Error 
Result < 2-sigma Error 
Result > 2-sigma Error 

RPSD Client 

and 
and 
and 
and 

Result> Critical Level. 
Result < Critical Level. 
Result> Critical Level. 
Result < Critical Level. 

Beta Activity 
S# ID ID cpm Error tSIE Eff dpm/f Error Flag 

---------- --- - ----- --------- - - - -- --------- ---------
2 001 001 4.00E+01 5.6pE+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 00 3 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 
6 005 005 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 
9 008 008 3.80E+01 5.51E+00 459 0 . 841 2 . 14E+00 1.31E+01 <CL 

10 009n 009 3.22E+01 5.07E+OO 464 0 . 841 -4.76E+00 1. 27E+01 <CL 
11 010 010 4.02E+01 5.67E+OO 468 0.841 4 . 76E+00 1.34E+01 <CL 
12 011 011 3.68E+01 5.42E+OO 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 

~ 
~ /. 
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************************************************************T***********W 
~ Sandia National Laboratories .. 
~ Radiation Protection Sample Diagnostics Program [806 Laboratory] ~ 
~ 2/19/99 7:S2 : 42 PM .. 
************************************************************************w 

* ~ . J .. .. Analyzed by: - Z- t"L f Reviewed by: ~ .. 
.............. ****~******* *****I..~*L*i***_~***********~~***~ s:~**** .... .. .. 
Customer : P_FRESHOUR/D.PERRY (6l34/SMO) 
Customer Sample ID 044713-003 
Lab Sample ID 90038001' 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
708.000 

2/17 /99 
2/19/99 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
9:34:00 AM 
6:12:28 PM 

6002 seconds 

Comments: 
****************************************************** ******~*~*T.*~t***** 

Nuclide Activity 
Name (pCi/gram 

------- -- .. ------- ... 
U-238 4.49E-00l 
RA-226 1.30E+000 
PB-214 6.7SE-OOl 
BI-214 6.2SE-OOl 
PB-210 Not Detected 

TH-232 4.96E - OOl 
RA-228 4.28E-00l 
AC-228 5 . 06E-00l 
TH-228 4 . 94E-OOl 
RA-224 7.39E-00l 
PB-2l2 6.1SE-00l 
EI-2l2 6 . 1BE-00l 
TL-208 5.52E-00l 

U-235 Not Detected 
TH-23l Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigrna MDA 
Error (pCi/gram 

- ------ ... _- - ... - .. ----_ ... -
4.39E-00l 4.60E-00l 
9.22E-00l 5.59E-00l 
1.S3E-OOl 4.67E-002 
1.45E-OOl 4 . 41E-002 
--------- 7.67E+OOO 

2.84E-OOl 1.57E-00l 
1.98E-00l 1.80E-00l 
1. 95E-OOl 9.3SE-002 
1.85E-OOl 4 . 67E-00l 
3.26E - OOl lo02E-00l 
1.26E-OOl 4.07E-002 
4.99E-OOl 3.16E-00l 
1.93E-00l 7.40E-002 

--------- lo93E-00l 
--- .. _-_ .. - 1.99E+000 
- - - - ----- 1.29E+000 
--------- 2 . 72E- 001 
--------- lo31E-00l 
----- - --- 3.30E-00l 
--------- 7.0S£-001 
--------- 1.39E+00l 

--------- lo9lE-OOl 
--------- 3.46E+002 
--------- 2.38E-00l 
--------- 5.53E-002 
--------- 1. 56E-OOl 

Note: Ra-225 cr.c U-23: Q2i7lril2 pe.:::ks 
interfere. tither isotcc 
may be Qver-estimate . 



[Summary Report] - Sample ID: : 90038001 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-133 
BE-7 
BI-207 
CD-109 
CD-115 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR -Sl 
CS-134 
CS-137 
EU-152 
EU-154 
EU-15S 
FE-S9 
GD-1S3 
HG-203 
I-13l 
IR-192 
K-40 
MN-S2 
MN-54 
MO-99 
NA-22 
NA -24 
NE-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SN-113 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-20l 
XE-133 
Y-88 
ZN-6S 
ZR-9S 

Activity 
(pCi/gram ) 

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+00l 
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 

2-sigma 
Error 

9.S4E-003 

1 . 95E+000 

MDA 
(pCi/gram 

3.60E-002 
3.l2E-002 
4.8SE-002 
2.31E-00l 
2.76E-002 
7.91E-00l 
1.30E-00l 
2.43E-002 
4 . 37E-002 
1. 84E- 001 
3.46E-002 
2.3SE-002 
3.29E-002 
3.83E-002 
2.28E-00l 
3.2SE-002 
2.09E-002 
7.12E-002 
1. 73E-OOl 
1. lOE-OOl 
6.7lE-002 
6.29E-002 
2.96E-002 
3.l9E-002 
2.70E-002 
2.77E-00l 
4.47E-002 
3.46E-002 
4.20E-00l 
4.03E-002 
4.S2E-00l 
1. S2E-00l 
2.27E-00l 
1.77E-00l 
2.S6E-002 
2.82E-00l 
7.0lE-002 
2.72E-002 
7 .S SE-002 
3 . 42E-002 
3 . 4SE-002 
1.S8E-00l 
2.2SE-00l 
1 . 64E+00l 
loSOE-OOl 
1.60E-00l 
2.8SE-002 
1.09E-00l 
S.84E-002 
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*******************************~********************** ******************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
* 2 /2 2/99 8:05:44 AM * 
**********************-*****-*****.******.*******.*********************** 

: Analyzed by: /?- 7.-/2'%../~· f Reviewed by:~Wrl!~- IOq : 
***********~****~~****l;**********~************~~ ~~~J********* 
Customer P.FRESHOUR/D.PERRY (6 134/SMO) _ . 
Customer Sample ID 044714-003 
Lab Sample ID 90038002 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
582.000 

2/17/99 
2/19/99 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
9:40:00 AM 
7:54:30 PM 

6002 seconds 

Comments: 
***-**************************.*********************** *****~**+.***~*****~ 

Nuclide Activity 
Name (pCi/gram 

------- -----------
U-238 7.41E-001 
RA-226 1.88E+000 
PB-214 7.31E-001 
BI-214 6 .14E- 001 
PB-210 Not Detected 

TH-232 6.89E-001 
RA-228 5.96E·001 
AC-228 5.28E-001 
TH-228 9.40E-001 
RA·224 7.09E-001 
PB·212 6.63E-001 
EI·212 6.93E-001 
TL-208 5.25E-001 

U-235 Not Detected 
TH·231 Not Detected 
PA·231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not De t ected 
PU-239 Not Detected 
Np·237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected 

2-sigma MDA 
Error (pCi/gram 

--------- ... -----------
4.42E-001 4.96E·001 
1.04E+000 5.82E-001 
1.55E-001 5.36E-002 
3.07E-001 5.38E·002 
--_ .. ----- 8.65E+000 

4.22E-001 1.63E·001 
3.19E·001 1.94E·001 
2.16E-001 1.10E- 001 
3.04E-001 4.90E-001 
3.97E-001 1.23E-001 
1.38E-001 4.29E-002 
4.79E-001 3.11E-001 
1.81E-001 8.10E-002 

--- - .. ---- 2.10E·001 
--------- 2.30E+000 
--------- 1.44E+000 
--- .. _---- 3.07E·001 
--------- 1. 52E· 001 
--------- 4.16E-001 
--------- 9.24E-001 
--------- 1.43E+001 

--------- 2.lDE-001 
--------- 3.70E+002 
--------- 2.68E-001 
--- .. ----- 6.22E-002 
--------- 1.86E·001 

;\lote: f1ti-225 Jna U-23:· ga~m3 peaks 
interiere, tither iS01::;CE 
may be over-estim;;tcc. 



[Summary Report] - Sample ID : : 9003B002 

Nuclide 
Name 

AG-I0Bm 
AG-110m 
BA-133 
BE-7 
BI-207 
CD-I09 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-5B 
CO-60 
CR-51 
CS - 134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
RG-203 
1-131 
IR-192 
K-40 
MN-52 
MN-54 
MO - 99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN -113 
SR-B5 
TA-1B2 
TA-1B3 
TC- 99m · 
TL-201 
XE-133 
Y-BS 
ZN- 65 
ZR-95 

Activity 
(pCi/gram ) 

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 

1.06E+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 

2-sigma 
Error 

1.95E+000 

MDA 
(pCi/gram 

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 . 89E - 002 
2 . 04E-00l 
3 . 62E-002 
2.59E-002 
3.84E-002 
3 . 90E-002 
2 . 59E-00l 
3.99E-002 
-3-, 82E- 002 
7 . 68E - 002 
2.11E-00l 
1. IBE- 001 
8.41E-002 
7 . 40E-002 
3 . 34E - 002 
3.61E-002 
2.93E-002 
2 . 91E-00l 
5.62E-002 
3 . 95E - 002 
4.74E-00l 
4.53E-002 
5 . 97E-00l 
1.74E- 00l 
2.44E-00l 
2 . 17E-00l 
2 . 88E-002 
3.28E-001 
7.96E - 002 
3.35E-002 
8 . 27E-002 
3 . 82E-002 
4.06E - 002 
1.85E-00l 
2.50E - 00l 
2.24E+00l 
1. 68E-00l 
1.92E-00l 
2 . 97E-002 
1.24E-001 
6 . 75E-002 
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************************************************************************* 
y Sandia National Laboratories * 
y Radiation Protection Sample Diagnostics Program (806 Laboratory] * 
y 2/22/99 8:18:29 AM y 

******************T****************************************************** 

: Analyzed by: c:-)- "2- J 2.2-/5 fj Reviewed bY:~~ Js....l~.3"JQQ : 
*****************~****J***********************~*** *w J*~******** 
Customer . : P.FRESHOUR/D.PERRY; (6134/SMO) -
Customer Sample ID : 04471S-00~ ~~~ 
Lab Sample ID : 90038003 "-- / . 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
680.000 

2/17/99 
2/19/99 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
9:S0:00 AM 
9:36:31 PM 

6002 seconds 

Comments: 
****************************************************** ******~*~r~*~****** 

Nuclide Activity 
Name (pCi/gram ) 

------- -----------
U-238 Not Detected 
RA-226 1.4sE+000 
PB-2l4 7.l3E-00l 
E1-214 6.44E-00l 
PE-210 Not Detected 

TH-232 s.18E-00l 
RA-228 4. slE- 001 
AC-228 s.24E-00l 
TH-228 B.09E-00l 
RA-224 s.34E-00l 
PB-2l2 6.03E-OOl 
E1-2l2 6.63E-OOl 
TL-208 s.26E-00l 

U-23S 1.6sE-OOl 
TH-23l Not Detected 
PA-23l Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-207 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 Not Detected 
TH-229 Not Detected . 

2-sigma MDA 
Error (pCi/gram 

---------- ......... _---- ... --
--------- S.14E-001 
B.22E-00l S.s6E-001 
1.49E-00l 4.82E-002 
1.44E-00l 4.SlE-002 
--------- 7 . 37E+000 

2.91E-00l 1.49E-001 
2.37E-00l 1. slE- 001 
2.0sE-00l 9.S0E-002 
3.68E-00l 4 . 27E-00l 
2.76E-001 1.28E-001 
1.24E-OOl 4.13E-002 
5.70E-001 3.31E-00l 
1.60E-OOl 6.97E-002 

1.6sE-00l 1. 96E-00l 
--------- 2.07E+OOO 
--------- 1.39E+OOO 
--------- 2.8sE-OOl 
--- ... ----- 1. 37E-00l 
-------- - 3.S0E-OOl 
--------- 7.7SE-OOl 
--------- 1.41E+OOl 

--------- 1. 86E-OOl 
--------- 3.48E+002 
--------- 2.s4E-OOl 
--------- S.38E-002 
--------- 1.63E-OOl 

rJote: ~a-225 a:d U-235 g2~r.;~ pe:::ks 
interfere. Either isotope 
may be over-estimateG. 



- --. . ~ . ~ ... . 

[Summary Report] - Sample ID: : 90038003 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- --------- .. ---------- ----------
AG-108m Not Detected --------- 3.76E-002 
AG-llOm Not Detected ---- ... ---- 2.98E-002 
BA-133 Not Detected --------- 4.s8E-002 
BE-7 Not Detected --------- 2.49E-OOl 
BI-207 Not Detected --------- 2.74E - 002 
CD-109 Not Detected --------- 8.20E-OOl 
CD-lls Not Detected --------- 1.34E-OOl 
CE-139 Not Detected --------- 2 . 51E-002 
CE-14l Not Detected --------- 4 . 47E-002 
CE-144 Not Detected - -------- 1.86E-OOl 
CO-56 Not Detected ------- - - 3.33E-002 
CO-57 Not Detected --------- 2 . 39E-002 
CO-58 Not Detected --------- 3.21E-002 
CO-60 Not Detected --------- 3.71E-002 
CR-5l Not Detected --------- 2.30E-OOl 
CS-134 Not Detected --------- 3.47E-002 
,CS-137 Not Detected --------- 3.29E-002 
EU-ls2 Not Detected --------- 7 . 08E -002 
EU-154 Not Detected --------- 1. 82E-OOl 
EU - 155 Not Detected --------- 1.l0E-OOl 
FE-59 Not Detected --- ------ 6.92E-002 
GD-153 Not Detected --------- 6.7lE-002 
HG-203 Not Detected --------- 3.0lE-002 
I-13l Not Detected - - ------- 3 . 37E-002 
IR-192 Not Detected --------- 2 . 67E-002 
K-40 9.86E+OOO 1.79E+00O 2.74E-OOl 
MN-52 Not Detected --------- 4.89E-002 
MN-54 Not Detected --------- 3.64E-002 
MO-99 Not Detected --------- 4.27E-OOl 
NA-22 Not Detected --------- 4 . l2E-002 
NA-24 Not Detected --------- 5.30E-OOl 
NB-95 Not Detected --------- 1. 68E-OOl 
ND-147 Not Detected --------- 2.36E-OOl NI-57 Not Detected ---- -- --- 1.66E-OOl 
RU-103 Not Detected --------- 2.9lE - 002 RU-106 Not Detected - -------- 2.84E-OOl SB-122 Not Detected --------- 6.63E-002 SB-124 Not Detected --------- 2.73E-002 SB-125 Not Detected --------- 7 .71E-0 02 SN-113 Not Detected --------- 3.52E-002 SR-85 Not Detected -- ------- 3.65E-002 TA-182 Not Detected - - ------- 1.73E-OOl TA-183 Not Detected - - ------- 2.23E-OOl TC- 99m . Not Detected --------- 2 . 45E+OOl TL-20l Not Detected - - - -- ---- 1.56E-OOl XE-133 Not Detected - -- ------ 1.74E-OOl Y-88 Not Detected --------- 3 . 34E-002 ZN-65 Not Detected --------- 1.l6E-OOl ZR-95 Not Detected -- - ------ 5.39E-002 
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*** ... **************************************** ... *************TT****Y.***",*** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Labora t ory] * 
* 2/22/99 8:55:32 AM * 
***************************************************************T********* 

: Analyzed by : /;J <'Z- /z. 2.l~ i Reviewed by:~ c:9.J ~ Jao : 
***** ***** *~ ** ** **j{* **** * ** **** ***.~ **T****** * * **~'* * T '** *1r * '* '* * ... '* '* * ... * 
Customer P . FRESHOURjD . PERRY (6134/SMO) -
CUstomer Sample ID 044716-003 
Lab Sample ID 90038004 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
893.000 

2/17/99 
2/19/99 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 

10:17:00 AM 
11:18:32 PM 

6002 seconds 

Comments: 
*******'*******************'*********************'******* ****"'*'**t~********* 

Nuclide Activity 
Name (pCi/gram -_ .... --- -----------

U-238 Not Detected 
RA-226 1 . 72E+000 
PB-214 7.89E-001 
BI - 214 7 . 27E-00l 
PB-210 Not Detected 

TH-232 2.61E-001 
RA-228 2 . 74E - 001 
AC-228 2.69E-001 
TH-228 3.23E-001 
RA-224 3.68E-001 
PB-212 2.5SE-001 
BI-212 3.S2E-001 
TL-208 2.43E-001 

U-235 8.S7E-002 
TH-231 Not Detected 
PA-231 Not Detected 
TH-227 Not Detected 
RA-223 Not Detected 
RN-219 Not Detected 
PB-211 Not Detected 
TL-2 07 Not Detected 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-23 3 Not Detected 
TH-229 Not Detected 

2-sigrna MDA 
Error (pCi/gram 

---------- -----------
... --- ----- 4.06E-001 
6.95E-001 3.97E-001 
1.54E-001 3.87E-002 
1.45E-001 3.41E-002 
--------- 6_15E+000 

2.07E-001 1.09E-001 
1. S3E-001 1.21E - 001 
1. 65E-001 7.26E-002 
1.44E-001 3.18E-001 
2.32E-001 8.69E-002 
6.41E-002 3.43E-002 
3.44E-001 2 . S1E-001 
1.03E-001 5.58E-002 

1.31E-001 1.54E - 001 
--------- 1.61E+000 
-- - ------ 9.78E-001 
----- -- - - 1.87E-001 
-- --- ---- 1. 04E - 001 
--------- 2.7SE-001 
-- -- ---- - 6.14E-001 
-------- - 1 . 02E+001 

--------- 1. 42E-001 
--------- 2.60E+002 
--------- 1. 89E-001 
--------- 4.28E-002 
-- ---- -- - 1.22E - 001 

~·IQ te: Ra-226 "r.C U-235 gamr.:J ~c:!ks 
interfere . either isotope 
may be over-estimated, 

· . . . 
'. ; . . 



. .. . 

[Summary Report] - Sample ID: : 90038004 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram Error (pCi/gram 

---- ...... - ---------- ---------- ----------
AG-108m Not Detected ---_ .. _-- - 2.73E-002 
AG-llOm Not Detected --------- 2.30E-002 
BA-133 Not Detected --------- 4 . 12E- 002 
BE-7 Not Detected --------- 1.72E-001 
B1-207 Not Detected ------ - -- 2.04E-002 
CD-109 Not Detected --------- 6.28E-001 
CD-1l5 Not Detected --------- 9.78E-002 
CE-139 Not Detected -- .. _-- - -- 1.96E-002 
CE-141 Not Detected --------- 3.49E-002 
CE-144 Not Detected ... _------- 1.49E-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 --------- 12.55E-002 
EU·152 Not Detected --------- 5.54E-002 
EU-154 Not Detected -------- ... 1.29E-001 
EU-155 Not Detected --------- 8.62E-002 
FE-59 Not Detected --------- 4.86E-002 
GD-153 Not Detect.ed --------- 5.13E-002 
HG-203 Not Detected ----- - ... _- 2.28E-002 
1-131 Not. Detected --------- 2.59E-002 
IR-192 Not Detected --------- 2 . 01E - 002 
K-40 4.64E+000 8.81E-001 2.01E-001 
MN-52 Not. Det.ected --------- 4.03E-002 
MN-54 Not Detect.ed --------- 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 
00-147 Not Detec ted -- ... _----- 1.67E-001 NI·57 Not Detected --------- 1.54E-001 
RU·103 Not Detected --------- 2.03E-002 RU·106 Not Detected --------- 1. 99E-001 SB-122 Not Detected --------- 4.73E-002 SB·124 Not Detected --------- 2.16E-002 SB-125 Not Detected --------- 5.91E-002 SN-113 Not Detected --------- 2.70E-002 SR-85 Not Detected --------- 2.61E-002 TA-182 Not Detected --------- 1. 32E-001 TA-183 Not Detected ---- ----- 1. 71E-001 Te- 99m Not Detected ------ --- 2.30E+001 TL-201 Not Detected --- ------ 1.26E-001 XE·133 Not Detected --------- 1.35E-001 Y-88 Not Detected --------- 2.71E-002 ZN-65 Not Detected --- - ----- 8.83E-002 ZR-95 Not Detected --------- 3.58E-002 



( 
" 

****************************************************************r*_****** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory] * 
'* 2/20/99 3:43:08 PM * 
************************************************************************* '*:;2 . '* :,*~~;r;;~*~r;**:,* ***;*~*:~!:*,******~;~~;:;~*~r~*~l~~JSl~******,*: 
CUstomer . : P.FRESHOUR/D . PERRY (6134/SMO) -
Customer Sample ID LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 9003800S 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD CG134 
1~000 Each -

11/01/90 12:00:00 PM 
2/20/99 3:32:SS PM 

LAB 0 1 
600 / 60S seconds 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/Each Error (pCi/Each 

------- ----------- ---------- -----------
U·238 Not Detected --- .. _---- 2.6SE+003 
RA-226 Not Detected --_ ....... --- S.24E+003 
PB-214 Not Detected --- .. ----- 7.09E+002 
BI-214 Not Detected --------- 6.34E+002 
PE-210 Not Detected --------- 6.9SE+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+00S 
RA-224 Not Detected --------- S.78E+003 
PB-212 Not Detected --------- 9.06E+003 
EI-212 Not Detected --------- 9.02E+004 
TL·208 Not Detected --- .. ----- 1 . 93E+004 

u- 23S Not Detected --------- 1. 41E+003 
TH-231 Not Detected --------- 1. 98E+004 
PA-231 Not Detected --------- 1.34E+004 
TH- 227 Not Detected --------- 2.29E+003 
RA-223 Not Detected --------- 1.00E+026 
RN-219 Not Detected --------- 6.01E+OO3 
PE-211 Not Detected --------- 1 . 37E+004 
TL-207 Not Detected --------- 2 . S2E+00S 

JI.M- 241 8 . 1SE+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] - Sample lD: : 90038005 

Nuclide 
Name 

AG-l08rn 
AG-llOrn 
BA-133 
BE-7 
Bl-207 
CD-109 
CD-1l5 
CE-139 
CE-14l 
CE-144 
CO - 56 
CO-57 
CO-58 
CO-60 
CR-51 
CS - l34 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
l-l3l 
IR·192 
K-40 
MN·52 
MN-54 
MO - 99 
NA - 22 
NA-24 
NB-95 
NO - 147 
NI-S7 
RU-103 
RU·106 
SB · 122 
SB-124 
SB·12S 
SN -113 
SR-8S 
TA - 182 
TA - 183 
TC-99m 
TL-201 
XE-133 
Y- 88 
ZN-6S 
ZR-9S 

Activity 
(pCi/Each ) 

Not Detected 
Not Detected 

'Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.89E+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 

2-sigrna 
Error 

1 . 10E+004 

9 . 23E+003 

MDA 
(pCi/Each 

3 . 52E+002 
8.25E+006 
7 . 77E+002 
4 . 84E+020 
3.S8E+002 
4.32E+005 
1. OOE+026 
8.06E+008 
1.00E+026 
2.l7E+006 
2.8SE+014 
4. 04E+OOS 
2 . 92E+01S 
S.23E+002 
1. OOE+026 
4.82E+003 
3 . 29E+002 
8.15E+002 
3 . 00E+003 
2.S4E+003 
1.00E+026 
2.80E+006 
1.07E+022 
1.00E+026 
6 . 92E+014 
1.67E+003 
1.00E+026 
3 . 39E+005 
1.OOE+026 
2 . 00E+003 
1.00E+026 
1.00E+026 
1. 00E+026 
1.00E+026 
1 . OOE+026 
9 . 89E+005 
1.OOE+026 
4.32E+017 
9 . 17E+003 
3.8SE+010 
4.77E+016 
1.14E+Oll 
1.OOE+026 
1.00E+026 
1.OOE+026 
1 . OOE+026 
7 . 51E+010 
5.39E+006 
1.10E+017 



( 

· . : . . . 

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

Report Date" 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

2/20/99 3:43:~1 PM 
C: \GENIE2K\CAMFILES\LCS1.QAF 
FCD 
90038005 

1. 00 
11 / 01/90 
2/20/99 

600 
605 

Each 
12:00:00 

3:32:55 
seconds 
seconds 

PM 
PM 

Parameter Mean 1S Error New Value < LU : SD : UD : ES > 

AM-241 ACTIVITY 8.S3SE-002 

CS-137 Activity 6.838E-002 

CO-60 Activity 7.607E-002 

2.596E-003 

9 . 776E-004 

2.658E-003 

Flags Key: 

Reviewed by: 

LU 
SD 
UD 
BS 

Boundary Test 
Samole Driven N-Sigma Test 
User Driven N-Siama Test 
Measurement Bias Test 

8 . ~S3E-002 < 

6 . 878E-002 < 

7.641E-002 < 

(Ab Above , 
( In Investigate, 
( In = Investigate, 
(In = Investigate , 

Be 
Ac 
Ac 
Ac 

> 

> 

> 

Eelow ) 
Actior: ) 
Ac::.ior:) 
Actior:) 



» 
:J 
:J 
([) 
X 
0> , 
m 



ANNEX6-E 
Data Validation Results 

( 



t , 

SAMPLE FINDINGS SUMMARY 

Site: j;;R. S -~ &-r c 
ARICOC : -" - Data Classification' 

Sample! DV 
Fraction No. Analysis Qualifiers Comments 

C'( bS C- flf - 'i'7riJ 5""b-
'l'-\3q-'~h-1 -:) 

1-2,'5"-55 It:.,,,( . ./ 
C. 't. h~-( -(30+- 'i'.r,'J5"D 

r 

./ 
, 

\-Z,J"-Clcl J 
C 'f b'S (, -l5 Ii -<hrj 'J:)l:> " J 
2·")-3-S 1 

<: ,,'£)"C -vI(. -'liJ, 3}--o-

'1 v' 
Z ,?J - 7 - "LL 

\ . 
\ I 

k:'{ (,:> C- IS l+ -'(7)) 1;--.:]-
ef"j GL"70 lJ'J L, ~-, f-" -'~~ :j ~~, 1- -z. J~S-5 ...,.-, c ~"<:'-- '1 I 

Sample No.lFraction 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 Metbods - Anions_CE, EPA60lO, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewed by: L);z::; 4-
7 

Date: (?1/rP 



C 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-DV3) 

TOP 94·03 
Rev. 0 
Anachmenl C 
Page 35 01 115 
July 1994 

Page 1 01 16 

SITE OR PROJECT E ~ 'S ite. b<JC CASE NO. 7 2. I 4 . 'z.?. 0 q 

ANALYTICAL LABORATORY _.:=C.;::;6.:::£.£=-___ _ SAMPLE IDS ___________ _ 

LABORATORY REPORT # q ~ { 057 C'1 b 5"(.-5' H - :r...-:-rs 

TASK LEADER rb.'J,'ae..-±;Z 
NO. OF SAMPLES ~ '-t ,.. vi.\.; -c-""h-
~oc 6002("3' DATA ASSESSMENT SUMMARY 

ICP 

1. . HOLDING TIMES v 
2. CALIBRATIONS v 
3. BLANKS V 

4. les <./' 

5. lCS v 
6. DUPLICATE ANALYSIS . l/ 

7. MATRIX SPIKE ./ 

8. MSA 

9. SERIAL DILUTION fJ~ 
10. SAMPLE VER1FICATION ,/ 

11. OTHER ac ./ 

12. OVERALL ASSESSMENT v 

./ (check mark) - Acceptable 
Other - Qualified: J - Estimate 

UJ - Undetected, estimated 

AA 
v 

,/ 

1/ 

V-

../' 

0../ 

wl'c 

;.:::: 

~ 

.......-

MERCURY 
v 

, / 

R - Unusable (analyte mayor may not be present) 

AeTIOI~ ITEMS. &~®r (;<; (,...,-.k , ,',0 a6L1cl~~c<"'~b" 'S 
;5;:'< f'% L ,. 

CYANIDE 

AREAS OF CONCERN: _________________________________________________ _ 

REVIEWED BY: _.Li/z. . .::..~ .l..J.J~; . .t::.~::.:;. ;{-:!;.C.;t.,~:..-· ___ _ 

DATE REVIEWED: --..:..//rI4...::~r:A-J~J.!.(f~----

AlJ2 -94tNPISNL:SOPJ044C.R I 



TOP 94·03 
Rsv. O 
At1achment C 
Page 36 Dr 115 
July 1994 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation lev-el 3-DV3) 

o t 

Page 2 of 16 

AREAS OF CONCERN: ~'lDL':£i;'rr 1 .),;1 ryle ~S'" lfr k·<.-e.: cJ( :> (0)_ ~ (,(c,.,-t:.. Ia;.j.,Jc 

f0 Q o-t:~J"".\.~-f.,'):crh'b-,,-! Ofl"\ rr-d. 

C '16S (: -Gi-I - "l."7J' JSl)-l- 2,:S -5.) 
C'-(b'f-c:.-U(k - ql-S-!J>V-l-"Z,~OV\ ) 't'-t 7" 

OVERALL DATA QUALITY ASSESSMENT UC:<..-6.. OI.ffrJAr-r c::'.I.u-.:-;e-k,'t,(p k.;{lJ<o .. J (.:R 
"YV'-~Q '- ~lC.J ; (~ Cc-{..~"""'Y_ 

Reviewed By: 4~GJ- Dale: ~.,P 
ALI2·94IWP/SNL:SOP3044C.RI 



/ 

\ 
'-. . 

( 

c 

1.0 HOLDING TIMES 

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

TOP 94-03 
Rev. 0 
Allacnmenl C 
Page 37 0/115 
July 1994 

Page 3 01 16 

Ust holding time criteria used to evaluate samples, indicating which samples exceed the holding time. Holding 
time begins with validated time of sample collection. 

Holding Days Holding Action 
Time Time was 

Parameter Criteria Sample 10 Exceeded 

~ 
. - ~ 

-------/' -~ 
I P1 A 

) e: _____ 
II / V J V-

/~ 
~ 

./ 
./"" 

~ 
~ 

./ 

Were the correct preservatives used? Yes [3"" No 0 

list below samples that were incorrectly preserved. 

Sample No. Type of Samples Deficiency Action 

~ 

--- ..-

"....v ----I 111 )Jl? ----/~ 

--------------
Reviewed By: dc~. 
ALI2·94,wPISNL:SOPJ044C.RI 

Date: _...:../'f-0-76A~9'd~· . _---..: ____ _ 



TOP 94-03 
Rev. 0 
AtlaChmant C 
Page 38 of 115 
July 1994 '. 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation level3-DV3) 

2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

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

Metals: "1 0- (( 0 

Mercury: J' 0 - ('"/..0 

----~~--------------------------Cyanide: 
Other. ------------------------------------------

Page 4 of 16 

Ust b~low ttle anal.ytes which did not meet %R criteria for initial and continuing calibration standards: 

ICVlCCV 
Analysis Date # Analyte %R Action Samples Affected 

-------r./ ----J.....}U .~ ------~ 
2.2 Analytical Sequence 

Did the laboratory use the proper number 01 standards lor calibration as described in the EPA method? Yes 

10" No 0 

Have initial calibrations been performed at the beginning of each analysis and at the frequency indicated by the 

EPA method? Yes Q/ No 0 

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 fi)/ No 0 

" no lor any 01 the above, outline deviations and actions taken below: 

A,,;ewed By: d~ 
AlJ2·94fWPISNl:SOPJ044C.Rl 

Date: -1-t-0..;:.6-f-)/c:....L.'?C~'tf_. ______ _ 



INORGANIC DATA ASSESSMENT SUMMAR V FORM 
(Data VerificationNalidation Level 3-DV3) 

TOP 94·03 
Rev. 0 
Anachmenl C 
Page 3901 115 
July 1994 

Page 5 of 16 

Were the correlation coefficients lor the calibration curves for AA, Hg, CN, and other spectrophotometric 

methods ~O.995? (Check calculations performed for calibration curves.) Yes W No 0 

If no, list: ____________ -.--.J~'4-"IA~-----------

Date Analyte Coefficient Action Samples Affected -I.----" 

, ,r. I ~ =---~ -- I--

~ 

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 althe frequency required in the EPA 

method? Yes EJ' No 0 

If no, summarize problems and resolu1ions in the narrative report. 

List analytes detected in ICB and CCBs below: 

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

Required 
Analysis Date ICSICCS No. Analyte Conc. Detection Limits Action level Samples Affected 

~ ----J-Y U ~ 

-V--
-V--

Reviewed By: __ I<;:.L...:..:rG~~=:lc::=~----- Date: __ ~/~,-+-~-,~..!:..·I?_. ___ ~ __ _ 
7 

AU2·94IWPISNL:SOPJ044C.RI 
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Flev.O 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation l~vel 3-DV3) 

Page 6 of 16 

3.2 Method Blank 

Was one method blank analyzed for: 

Each of 20 samples? Yes EV No 0 
Each digestion batch? Yes ey/ No 0 
Each matrix type? Yes Q/ No 0 
Both AA and ICP when both are used for the same analyte? Yes 0 No 0 Nt4 

or . 

At the fr~quency 'indicated in the EPA method or CAPjP? Yes W No 0 

NOTE: Method blank is the same as the cartbration blank for mercury and for wt:t 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. 

k ,L,<u 
Prepai alio .. , Analyte Cone. Required Action Level 

Date Detection 
Limits Samples Affected 

(; .. lO-C)'3 L...e"-.c.i. O,{~ oS l.\ }:b"-e... 
b ·-l-z. fl'6 Lea.,( .0.'3I,-J 0 ,") 1 .( NOf'--e 

Is concentration in the method blank below .the ~~ limit? Yes ~ No 0 

11 

AI/ected samples: _-",!0~<z::..:;",-.;.;e.==---_r-e:.....::;;~:..::' J:..;(:...!fJ..I.->~l..::O::,.>s~ ________________ _ 

Reviewed By: ---,(...I.g~J4::.L.:lOt<o::..'4u....;z·Y':""'----- Date: -....::;/.T(<<~/'-~"-'~~-------
AlJ2·94IWPISNL:SOP3044C.R I 



r 
\ " .. 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

3.3 Field/Rinse/Equipment Blanks tJ" "-e. ~Ov<:.sk .. ( 
Was a field/equipment blank analyzed as required by the EPA method or QAPjP? Ve 

TOP 94·03 
Rev. a 
Attachment C 
Page 41 Dr 115 
July 1994 

Page 7 of 16 

NoD 

Lisl below analytes detected in the field blanks. NOTE: For soil samples, calcul blank values using 
digestion weights and volumes. 

L 
"" " If A / 

". f'H'i 
/ 

Y Required 
Collection Detection Samples 

Date Blank 10 Analyle / Cone. Limits Action Level Affected 

" / 
/ 

/ 
/ 

/ 
V 

/ 
4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS 

Was an lep interference check sample (ICS) analyzed at the beginning and end of a run or at least twice every 

B hours? (Not reql!ired for Ca, Mg, K, and Na) Yes @'" No 0 

Samples affected: ______ ~-------'jJ-L./_4---------------_ 

Are thevatues of the ICS for solution AB within 80·120%R? Yes g/ No 0 

It no, is the concentration of AI, Ca, Fe, or Mg lower than in ICS? Ves 0 No 0 .Jf A-

Date:_~/{'<"'~'70C:...-......9c..;...~_" " ______ _ 

AU2·941WP,sNL:SOP3044C.At 



TOP 94-03 
RBY.O 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-DV3) 

Page 8 of 15 

If no, list below all analytes which did not meet %R criteria and in which the concentration of AI, Ca, Fe, or Mg 
is higher than in the ICS: 

Date Analyte %R Action Samples Affected 

, / I -- ---fJ/.~ --!-----------
Are any results> IDL lor those analytes which are not present in the ICS solution A? Yes 0 No G-

If yes, results >2 (absolute value of the IDL) indicate either a positive or negative interference and must be 
quafllied. 

Samples affected: ~ ___________ -,./_U--,I,-A....;-______________ _ 

Check lor transcription/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 Irequency? Yes ~ No 0 

Samples alfected: ___________ --;-:-___________________ _ 

fJOf\-C 

Reviewed By: -..:...4.L:.-~c....a~~/.l::!.~7Z-·---_ Date: -7r&-~"+A..!..~~1:I-----__ 
AU2-94IWPISNL:SOP3044C.RI 



'. 

TOP 94.()3 
Rev. 0 
Attachment C 
Page 43 of 115 
July 1994 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

Page 9 of 16 

Ust below any LeS recoveries not within limits. 

Preparation 
Date Analyte %R Action Samples Affected 

~ 
/' ....... ~ 

II () fJe/ ____ 
J :...---------

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

~ 
.................... 

6.0 LABORATORY DUPLICATE ANALYSIS 

I Were laboratory duplicate~ analyzed at required frequency? Yes []/ No 0 
\, 

Samples alfected: ______ :--______ -4-~-i(~'A-.:!.-----------___ _ 

Was laboratory duplicate analysis performed on field or equipment blanks? Yes 0 No g.---

Samples affected: ______________________________ _ 

Is any value for sample duplicate pair <POL and the other value >10xPOL? Yes 0 No W' 

Samples aflected: __ ~ ______ __I..H~~..LA-'-----------~------

Reviewed By: a~ Date: _--'{.+~--'~+0--'~"-"(j"---------
AlJ2·94IWPISNl:SOP3044C.RI 



TOP 94-03 
Rev. 0 
Attachment C 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3-OV3) 

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

Sample Preparation 
10 Matrix Date Analyte pal RPD Action ---~ 

'. /! / A- -I--' 
.J~ 

~ 

---------
-

Page 10 of 16 

Samples 
Affected 

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

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were field duplicates collected at the frequency indicated in the EPA method or OAPjP? 

YesW NoD 

If yes, qualify data associated only with the field duplicate pair. Calculate RPDs for each analyte in which. both 
values are greater than the 10L. 

Is any value for sample duplicate < practical quantitatian limit (Pal) and other value> 1 Ox POL? Yes 0 No 9"" 

Date: _~{(;6'--f0_t?,,-t? _______ _ 
A1J2·94IWPISNL:SOP3044C.RI 



.. , 

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

TOP 94·03 
Rev. 0 
Allachmenl C 
Page 45 of 115 
July 1994 

Page 11 of 16 

Samples affected: _________ ~}J~(....I.,4~---------------

List below the analytes that do not meet RPD or pal criteria. Use the same criteria as those used for 
laboratory duplicate analysis or criteria specified in EPA method or sampling plan. 

- . Collection Samples 
Sample· 10 . Matrix Date RPD Control Limit Action Affected 

"3<1&-01/0 ~ $ Lf-H-Cf.8' Cf-'-( ±)s/" -::s l..~J 
rs9'i .. 0 1/0 S· :5 '-t -( '-f ..q~ (,,"1 t )-r-7~ -r k~.( 

. . 

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

8.0 MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestiofllpredistallation spike. 

Was a mat~ix spike prepared and analyzed at the required frequency? Yes [3'" No 0 

Reviewed By: ,d~ Date: _/I-r,Yi_~+0_~,-'tf'_. _. __ ._. -.:... __ _ 
Al/2·94IWPISNL:SOP3044C .R I 



TOP 94-03 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/VaJidation leveI3-0V3) 

Page 12 of 16 

Were matrix spikes performed at the concentrations specified by the EPA method? Yes GY' No 0 

Samples affected: ____________ -"';~r-I"-'A----------------

Was matrix spike analysis performed on field or equipment blanks? Yes 0 NOW 

If equipment QrJielcf blanks are the only aqueous samples, matrix spike analysis may be performed: however, 
matrix spike .sampl~s must be present for the other matrices, 

Samples affeded: ____________ .;..A.{--T-'ft-'--______________ _ 

Ust below the % recoveri~s for analytes,that did nol meet the criteria: 
('.ol(C'<:.-hi. ...... 

Sample ..;:'replll ation 
10 Matrix Date Analyte %R Action Samples Affectecf 

3qct-ol -S lt~('t ... l1? {1.s 76/1 )J6J1. c- "{)"o,, C 

:iqc1- 0 I ~ L{ -( '1-0g /+c :S1.7 .-t)",<. e .bo . .,.p 
~ 

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

{illS" eN' M5.D· --{ L..C.-5'IDc..5t!<~~~l(~ . 

Reviewed By: _..J:./Ic;,..;......"J.<:~~~:::.s~="""'7Ci(~ ___ _ Date: --.\r-?'6"""6Cr-?...;:;'P-· ______ _ 

AlJ2·94fWPISNL:SOP3044C.Rl 



INORGANfC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation leveI3-DV3) 

TOP 94·03 
Rov.o 
Attachmenl C 
Pago 47 of 115 
July 1994 

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 digestion 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 duplicate inj8clions presenl for each sample. including required DC analyses (nol required if MSA is 

done)? Yes liY No 0 

S "r/~ amples affecte~: ___________ ..!., ~:...f-,,_,c.t!:=__ __________________ _ 

Were postdig~stion spikes analyzed for samples. including DC sa~ples? Yes ~ No 0 A., ~'tlc: " c: ,~ 
( Were postdigestion spikes analyzed at the required concentr.ation? Yes ~ No 0 
\. 

Samples affected: ---------------,.t:::.~4l.J!.'A:l:..-""7""""--------------

Was a dilution analyzed for samples with postdigeslion spike recovery <40%? Yes 0 No O!{:4-
Samples affected: __________ ---'fJ~\~(f_'A~--------------------

MSA Analysis (Method of Standard Addilions)-MSA is required when serial dilutions are not with ± 10%. Was 

MSA required for any sample but not performed? Yes 0 No Q/ 

Are MSA calculations outside the linear range of the calibration curve? Yes 0 NOOJ}t-

A."ewed By: ~.., 
ALI2·94IWPISNL:SOPJ044C.R' 

Date: _(14-~....,~,....0_7:..::..lf'"_· _______ _ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidation Level 3-0V3) 

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: ____________ ....!.}.{-+-~LA!.---------------_ 

10.0 SERIAL DILUTION ANALYSIS 

NOTE: Serial dikrtion analysis (ICP) is required only for initial concentrations equal to or greater than 10xlDL 

If applicable, was a serial dDution performed for: 

Each 20 samples? Yes 0 NoD 
Each matrix type? Yes 0 NoD 

Samples affected: .. (i A 
jJ{P/ 

U" below"",', wh.h d~ 001 me,' '''en' 01 'YoDj." ,"~yIe """,01""'" .",,"',,'" '''''Dl 
before dilution: 

Analysis 
Analyte / Date Sample 10 IOL %0 Action . Samples Affecte d 

/ 
/ 

/ 
/ 

/ 
/ 

Check for calculation errors nd negative interferences. . . 

Reviewed By: 4J*4~ 
. ". 

Date: -..!:..I.T?A~~rA--~~:;p-· · _____ _ 
AlJ2·94IWPISNL:SOP3044C.Al 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-DV3) 

11.0 SAMPLE RESULT VERIFICATION 

11 .1 Verification of Instrumental Parameters 

TOP 94·03 
Rav.O 
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Page 49 01115 
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Page 15 of 16 

Are instrument detection limits present ~ verified on a quarterly basis? Yes EV No 0 

Are IOLs present for each analyte and each instrument used? Yes ~ No 0 

Is the IDL greater than the required detection limits for any analyte? Yes 0 No Q/ 
(If IDL > requirec! .detection limits, flag values less than 5xIOL) 

samplesaffected: _____________ ..J.H-l-X:.:::4
L

· ______________ _ 

Are ICP Interele'ment Correction Factors established and verified annually? Yes Q/ No 0 

Are ICP linear Ranges established and verified quarterly? Yes GY'" No 0 

" no for any of the above, review problems and resolutions in narrative report. ___________ _ 

;.Ilk 

11.2 Reporting Requirements 

/ 

Were sample results reported down to the pal? Yes GY No 0 

If no, inolCate necessary corrections. ________ )0---4-~...:.;4-'-______________ _ 
Q 

Were sarrple results that were analyzed by ICP for Se, TI, As, or Pb at least5xlOl? Yes 0 No 0 If A-
Were sample_ wJi9hts, volumes, and dilutions taken into account when reporting sample results and detection 

limits? Yes [J' No 0 . 

Reviewed By: -/{zbr.; ;{I, S~~ Date: __ 1-fy%:....:6=+6.....:7.-='?_·_· _____ _ 

AU2·S4IWPISNL:SOPJ044C.RI 
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INORGANIC DATA ASSESSMENT SUI\iIMARY FORM 
(Data Verification/Validation level 3-DV3) 

Page 16 of 16 

If no for any 0' the above, sample results may be inaccurate. Note necessary changes and it errors .are 
present, request resubmittal of laboratory package. 

Were any sample results higher than the linear range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No W . . ' 
Samples affected: __________ ---'-tJ-l...!.:..-ft _______________ _ 

11.3 Sample Quantitation 

Check a minimum of 10% of positive sample resuhs fortranscriptionlcalculation errors. 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: d{~ ' . Date: __ t-+Yi_6-f.6_?:....;:d':....· . ______ _ 

Al/2·94IWPISNL:SOP3044C.R I 

01" -
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

TOP 94'()3 
Rev. 0 
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Page 99 01 115 
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Page 1 01 18 

SITE OR PROJECT E i2.. 'S~ -k. (,,'$ C 
ANALYTICAL LASORA TORY CO r:.r;; 

SAMPLE IDS CL(b)C-Bf-l - 5<n'-.::J 

NO. OF SAMPLES ZC-J ...... ( .(}.I\.("i....~,~'i 
LABORATORY REPORT # q 8 (o-:}7 
CASE NO. -q 1 ?o'lj "77..- I '-t .7.. "LO .q 

DATA ASSESSMENT SUMMARY 

Descnbe prob;emslquafifications below (Action ftems and Areas o( Concem) 

VOC SVOC PEST/PCB 

1. HOLDING V V 
TIMES/PRESERVATION 

2. GC/MS INST. PERFORM. V""' ../ 
3. CALfSRATIONSIWINDOWS v J 
4. BLANKS l~ t/ 

5. SURROGATES ,/ .,/ 

6. MATRIX SPIKEfDUP ~/" J 

7. LASORA TORY CONTROL /" V "' SAMPLES 

B. INTERNAL STANDARDS ;/ ./" 
9. COMPOUND ,/ J 

IDENTIFICATION 

10. SYSTEM PERFORMANCE [ / ~ 

11. OVERALL ASSESSMENT t/-
I~ 

. .I (check mark) - Acceptable: Data had no problems or qualilied due to minor problems 
N • Data qualified due 10 major problems 
X • Problems, but do not affect dala 
Qualifiers: J. Estimate 

UJ • Undetected, estimated 

OTHER W 
v 

V" 

"\./"' 
~ 

v ' 

,/ 
J 

/ ~ fT"<'6,,'" .-e '6~-e" l..::cI 

i..<::: 

1/ 

..,a.CTIDr4ITEM5.fJo 1i:,u""\".uCCI.+-rc ......... ..{;,... $"VOC.) !-\--G. ~ CJ(\.~ J"c"'I:,¥,~ 'tu,,,, k~,f 
.flo.,.... -s vo c . 5:""", ~"2.. 

AREAS OF CONCERN: __________________________________________________ _ 

Reviewed By: /I ~-4' 
Date : tt/?1 
AU2.94M'PISNL:SOPJ044'C.Rl . 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Va/idation Level 3 DV-3) 

Page 2 of 18 

PROJECTrrASK LEADER: ----!+-kL;!'.:::.:u~'Jf,;l;'jr-e.r-::.::..b:.....L....-----------------

OVERALL DATA QUALITY ASSESSMENT _____________________ _ 

Reviewed BY: ' #' ~e4";z 
Date: C(/&/?R 
ALI2.94fWPISNL:SOP'44C,Al 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriticationlValidation Level 3 DV-3) 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the hoJding..time criteria below that was used.to evaluate the samples. . 

~.3rd, ed, 

TOP 94·03 
Aev. 0 
AUac:ilmenl C 
Page 101 01 115 
July 199~ 

Page 3 of 18 

Other. ________________________________________________________________ _ 

List below samples that were over holding lime criteria, 

I Sample 10 I VTSR I Date Analyzed I 
, ~ 

7 
/ 

-:;::--
,'rJ~ ___ t.--

;;----
~ 

~ 
NOTE: VTSR"" Validated time ot sample receipt. 

Were the correct preservatives used? Yes ~ No 0 

List below samples that were incorrectly preserved. 

Sample No. Type of Sample 

r/ 

J \1Jj-K'~ 
~ 

~ 
~ 

Reviewed By: AI J;::z;:«~V 
Date: . {;,/~/t?,{' 

i 
Al12·94IWPISNL:SOPJ044C.Rl 

./" 

Deficiency 

,// 
./" 

~ 
~ 

Action I 

Action 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Dala VerificationlValidalion level 3 DV-3) 

2_0 GCIMS TUNING CRITERIA 

Page 4 of 18 

Has a GCMS tuning performance been analyzed for every twelve hours 01 sample analysis for each GClMS 

instrument used? Yes GY No 0 

Was the correct standard (listed in the EPA Method) used? Yes [cl'" No 0 

Have the ion abundance criteria been met lor each tune? Yes W No 0 

NOTE: GClMS abundance criteria is specilied by EPA method for GClMS analysis (EPA 8240!- or 8270A) . 
.. :. . 

If nO 'lor any of the above, list all the data associated with the tune that either failed criteria or in which there 
was no tune. . 

DatelTime Problem Sample Affected (Action) 

-------. . 
,,/'\ d -----

~-

----
~ 

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

}JIA 
i 

Is the spectra of the mass calibration acceptable? Yes '~ No.D 

.... : . ".=. ~. -.. :.:; .. 

Reviewed By: ~e::e:-k'Y 
Date: fiJ./<pp 
AlI2·94IWPISNL:SOPJ044C.RI 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
. (Data VerificationiValidation Level 3 DV 3) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention TIme 

Is ODT retention time tor packed columns> 12 minutes (except for OV- and OV-101)? 

Yes 0 NoD 
. 

If no, list below the DDT standards that failed criteria: 

Affected samples. and compounds: I / 
I VtJr / 
I "/ 

( 

3.2 Ret,"ion Time Windows ,;z 
List below compounds t.~a~ were nol with' the retention time windows. 

V
RT 

RT 
DateiTIme Compound I Window Action 

/ 
/ 

/ 
/ 

/ 

R",iewe' By, ~'?r 
Date: t't' JI/9P 
AU2·94fWPISNL:SOP3044C.Rl 

TOP 94·03 
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Affected Samples 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation 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 >2 Yo (or a combined breakdown of :>20%}. 

DatefTime Standard 10 DOT/Endrin % Breakdo.,.h Action Affected Samples 

/ 
/ 

/ 
, \ f -- / 
~) If / 
\ 

\ V 

3.4 DBC Retention TIme Check 

Is the %0 between EVAl A and each analy s (quantitation and confirmation) DBC retention time within or 
limits (2% for packed column. 0.3% capilla 10 <0.32 mm. and 1 % for megabore)? 

Yes 0 NoD 

! Date ! samplriD I DBC "100 ! Action I 
/ 

/ 
/ 

/ 
For the above criteria outli ed in Sections 8.1-8.4. check for transcription/calculation errors. 

If errors are found, list elow with necessary corrections: 

/ 
, 

/ 
/ 

Reviewed By: d.,J;e4 
Date: I( &/ee 

; i 
AL/2·94IWPISNL:SOP3044C.R I 

I 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

TOP 94-03 
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Page 7 of 18 

4.0 INITIAL CALIBRATION 

Has initial calibration been perfonned as required in the EPA method? Yes ~ No 0 

Were the correct number of standards used to calibrate the instrument? Yes g No 0 

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

Yes 0 No 0 0/ jJ-
List below compounds which did not meet initial calibration criteria outlined by the EPA method . 

.. 

Instrument 10 Date Compound RF/%RSD Action Samples Affected 

/ 
v 

.../' 

~ 
.. 

-.lL{ ~/7Jlt; 
/--/1/ ;V 

V 
""7 

/ 
/ 

/ 
./ 

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

Ddt 
7 

Reviewed By: g;,;~ 
Date: //'4/91 
Al.12-94IWPISNL:S0P3If44C.Rl 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 OV-3) 

Page 8 of 18 

S.D CONnNUlNG CALIBRATION 

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

Yes QY No 0 . 

Us! below all compounds which did not meet continuing calibratit)n requirements. 

Instrument 10 Date Compound RFI"I.D Action 
Samples 
Affected 

.. , ---. , -------
, " { 0 ~ 

)JU~ V 

~ 
.. . ~ 

~---
-----

Check lor transcription and calculation errors. II errors are found. briefly summarize necessary corrections 
below: 

Reviewed By: d~k7' 
Date: IY-<.<9,f-
Al12·94IWPJSNL:SOPJ044C.R I 

II 
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6_0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaDdation level 3 DV-3) 

6.1 Method/Reagent and Instrument Blanks 

TOP 94-03 
Rav.O 
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Paga 107 of 115 
July 1994 

Page 9 of 18 

Has a method/reagent blank been ana~ed for each set of samples. or for every 20 samples of similar matrix, 

whichever is more frequent? Yes Q/ No 0 

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

YesW NoD 

6.2 Field/FUnseJEquipment Blanks N c!..- ~ e "0 ve f .\.e ~ 
Are there field/rinse/equipment blanks associated with each sampling day or at frequency specified in the 

sampUng plan. Yes 0 No 0 

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

Conc. pal Samples Affected 
Date Blank 10 Compound ( ) ( ) Action level (Action) 

~ ----/ ~ 
/JUjU ~ 

--~ ----------~ 

pal = Practical Ouantitation Limit from EPA Method. 

Reviewed By: f?j~K 
Date: _...!.{'.:.,/L.....E;.<:A....!.~~rp~ __ 
ALR.94IWPiSNL:SOPJ~ 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV·3) 

Page 10 of 18 

Are there any TICs present in the blanks that are also present in the samples? Yes 0 No G--' 
If yes, list be low. 

7.0 SURROGATE RECOVERY 

Were sU'"!Ygate recoveries evaluated for each of the samples analyzed by GC or GClMS? 

YesU}/ NoD. 

If 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 Umits 

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

Date Sample ID/Matrix 

~ - tl-C(8' q i'( b<;;'7 _ I 

.:, ~ , 

'$"-(( -'18 LC.S 

Reviewed By: ,4( kky 
Date: I( /.t/9J- ' 

I .. 
AIJ2·94IWPISNL:SOP3044C.R I 

Surrogate 

Compound %Rec Action 

2.- F\ve~l.-.-..,., I I 7~ "'S"VOC -(A q,&, I () '5""'7- \ 

NS-J,- '7 70 

Pt-.........,I-)-, 12 '7 .. 

l- f(w",l' Le",- ( 1770 . 

.'';-
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificationlValidation Level 3 DV-3) 

TOP 94-03 
Rev_ 0 
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Page log of 115 
July 1994 

Page 11 of 18 

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

YesW NoD 

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

Are transcription/calculation errors present? Yes 0 

If yes, note necessary corrections_ <SCA.-: .. ,-yle..rC-e~=<)-<"<"J o<-....t- esC ~(j --h\v-e _ 

(J).Jy 0r..,~,,-.( b~ f'%fc~l- (;)uc=\'l,~d c):J k~ ~ (<> (-.} 

".,;""" By, ~~ 
Date: !!.....£/tU: ; 
A1J2-94IWPiSNL:SOP3044C_RI 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validalion Level 3 DV-3) 

B_O MATRIX SPIKEIMATRIX SPIKE DUPLICATE (MS/MSD) AN~LYSIS 

Page 12 of 18 

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

Yes~ NoD 

List below % recoveries and APDs of compounds which did not meet criteria. Indicate on chart criteria ' used to 

evaluate recoveries and APDs. 

%Aec 

Date Sample ID/Matrix Compound APD Action 

~ 
/ ~ 

.uatJe-~ V-

~ 

----~ ~ 
.-' 

Reviewed By: ~ ~ 
Date: I~«/'t.? 
AJJ2·94NIPISNL:SOP3044C.Al 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriflcationlValidation level 3 DV-3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

TOP 94·03 
Rev. 0 
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Page 11 1 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 OAPjP? 

Yesg/ NoD 

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

, control 'limits used. 

Date Compound %Rec Control Limits Action Samples Affected 

'5" -{( -C(? I)'f -De-£) l L cl 7<;;'-«b N().~ fJ c.,,-e 

Control Limit Reference: ______________________________ _ 

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

Date Compound ~i:O Control Limits Action Samples Affected 

:l-(\ -q? 11'-t-Oc..6 \zl."27 .. ~ 'Z..c?~ ~v\.e }Jo ..... ~ 

\L.'kT(. & b'L .~. 7, 

Z--cl(l...,.~.r Cj(,. "2 70 

-.L ~~.( be;:, 8' 1. , ' " .... 

Control Limit Reference: ------------------------------------------------
-A~( r-e.w\.'er-h:"-.S l, .... £re. a(c~U~)?t~ 1\ o.,,-vt-e.kJ-.) /v\S/J'v1J..O <'I.CC~~~_ 
JJo{. t;uc_~ ~ . 

{'~b<>'~rl b77·/I";~7'~ 

Reviewed By: 4(~ 
Date: /(/M ~ 

'-( -.+--'26 --aAJi' IJ'J/i"J,( 7 .. . 

No,,--C{-d-cd-, (>.c "c~<>-l.~~",,-
Al12·94IWPISNL:SOP3044C.AI 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificatiorV'ialidation Level 3 OV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

Page 14 of 18 

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

Internal Acceptable 
Date Sample 10 Out Range Action 

~ 
~ 

- . 
I \ .f". . ...b. 0~ 

. , .. 
~ r--

-----
V 

V--
Are retention times of the internal standards within 30 seconds of the associated calibration standard? 

YesW NoD · 

11.0 TARGET COMPOUND "LIST ANAL YTES 
11.1 GCIMS Analyses 

Are the reconstructed ion chromatograms, the mass spedra for the identified compounds, and the data srstem 

printouts included? Yes I:i5'" No 0 

Is chromatographic performance acceptable with resped to: 

Baseline stability? Yes g / No 0 

Resolution? Yes ~ No 0 

Peak shape? Yes g/ No 0 

Full-scale graph (attenuation)? Yes W No 0 

Reviewed By: /Y~ 
Date: u?¥./t:;. 
Al12·94IWPISNL:SOP3044C.RI 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlVafidation Level 3 DV·3) 
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I (j I 
cnher. ________________________________ ~N+r'~~~------------------------------------

Is the RAT of each reported compound within the limits given in the method of the standard AAT in the 

continuing ca6bration? Yes 0 No 0 ~(4 

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

the mass spectrum? Yes W No 0 

Do sample and standard relalive intensities agree within 20%? Yes W No 0 

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

f1~ 

( 11.2 GC Analys~~ 

Are there any transcription/calculation errors between the raw data and the reporting forms? 

YesO NoW 

II yes, review errors and necessary corrections below; if errors are large, resubmiHai of laboratory package may 
be necessary. 

Are retention times of sample compounds within the calculated retention time windows for both quan~itation and 

conlirmation analysis? Yes S-- No 0 

Was GC/MS confirmation performed when required by the EPA method? Yes 0 No 0,0/.4-

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

Reviewed By: /t! k~v 
Dale: t'f /6/<?£ 

I 
Al12·94IWPISNL:SOPJ044C.RI 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificalionlValidation Level 3 DV-3) 

Page 16 of 18 
Samples affected: _________ ..:..,kJ-t-(..:..:k>--________________ _ 

Check chromatograms for false negatives. especially for the multiple peak components (toxaphene and PCBs). 
" false negatives an~ apparent and the appropriate PCB standards were not analyzed. or if confirmed analysis 
was not present, flag the affected data. 

Samples affected: _________ --",l ...... I (-/...,A-'--~ ______________ _ 

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 

Were field duplicates submitted for analysis? Yes ~ No 0 

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

Sample Duplicate Affected 
Date SamplelD Compound Result Result RPO Samples 

~ 
V 

/' -------~ )L) ,;\fE ~ 
~ 

.--~ 

13.0 COMPOUND QUANTITATIONfREPORTEO DETECTION LIMITS 

Are there any transcription/calculation errors from raw data to reported results (check at least 10% of positive 

results)? Yes 0 No G--
, _ r 

In addition, verify that the correct inlemal standard. quantitation ion. and RRF were used tei calculate the result 
for a minimum of 10% of sample data. 

Reviewed By: atbtf 
Date: 1/,/6,1(('1./ 
NJ2·94IWP/SNl :SOPJ044C.AI 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Yerification/Varldation level 3 DY-3) 

13.1 Chromatogram Quality 

Were baselines stable? Yes ~ No 0 

Were any negative peaks or unusual peaks present? Yes 0 NoGV' 

Were early eluting peaks resolved to base fine? Yes [g/ No 0 

TOP 94·03 
Rev. 0 
Altac:hmenl C 
Pagal1501115 
July 1994 

Page 17 of 18 

If incorrect quantitations are evident. nole corrections necessal)' below: ;-_____________ _ 

}J(A-

Are the required quantitation limits (detection limits) adjusted to reflect sample dilutions and for soils, sample 

moisture? Yes W No 0 

II no, make neCessary corrections and note below. 

14.0 TENTATIVELY IDENTIFIED COMPOUNDS 

r or retention time, estimated 

jJ/A 
Are Tentatively Identified Compourlds (TIC) properlY identified with scan n 

concentration, and J qualifier? Yes 0 No 0 

Are the mass spectra for ncs and associated "best match" Yes 0 No 0 

Are any TCl compounds listed as TIC compounds? NoD 

Are each of the ions present in the referenc ass spectra with a relative intensity greater than 10% also 

present in the sample mass spectrum? es 0 No 0 

Reviewed By: £V¥~7 
Date: /(/tV"?e 
Al12·941WPISNL:SOPJ044C.RI 
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ORGANfC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidalion Level 3 DV-3) 

Do TIC and "best match" standard relative ion intensities agree within 20%1 Yes 0 

Page 18 of 18 

NoD MfA 
Comments ______________________________________________________________________ _ 

Reviewed By: ' 
? 

Date: I/{/?F 
2 ; 

Approved By:" 

Date 

"Data package must be approved by ProjecVTask Leader. 

AlJ2·94IWPiSNL:SOP3044C,R 1 
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Records Center Code: ER / 1333 / 6SB / DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: ER Site 6SC 
-=~~~~-------------

Case No.lService Order: 7214.2209/ CFOS07 

SNL Task Leader: HAGGERTY Org/Mail Stop: 6134/1148 

SMO Project Coordinator: _S_AL ___ M_I ___ _ Sample Ship Date: 4/16/98 

Preliminary Final EDD Req'd EDD Rec'd 
ARCOC Lab LabID Received Received YES NO YES NO 

q8/oSJ 
[K]D 00 600213 CORE '81656 6/22/98 

600217 RPSD 800688 4116/98 0 0 D~ 
DO DO 

Date 
Correction Requested Correction 
from Lab: :±-a~-'1~ Request#: \ \ 0 \ 

Corrections Received: Requester: P!::l.~~.n.~.:!..o.., , 

Review Complete: ~-p..1-S't; Signature: ~. f!1t Q Cl h; )"Ou 

Priority Data Faxed: Faxed To: 

Preliminary Notification: 6/22/98 Person Notified: Doug Vetter (IT) 

Final Transmittal: ~-d..S-~~ Transmitted To: V~*~ 

17J (:;7: Transmitted By: ~s;!'~O~~CL; 
f-J/- 98' FiLed-iD Records Center: Filed By: fh~ 

Comments: Raw data iB L9FFaiBe's office OJ<. 

Received (Records Center) By: ___________________ _ 
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Contract Verification Review (CVR) 

Project Leader --.:...H::...A:..=G:.:G:.:E~R.:.:TY~ _____ _ Project Name ER SITE 65C Case No. 7214.2209 

ARICOC No. --=.:60:..:0:.=2..:..:13=---______ _ Analytical Lab -=-C-=O~R:.=E'----______________ _ SDG No. 981057 
-'--'-'-'-----

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

1 A .0 nalysis Request an d Ch' fe am 0 ustody Record and Log-In Information 
Line Com olete? Resolved? 
No. Item Yes No If no, exolain Yes No 

1.1 All items on COC complete - data entrv 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. Item 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 providedCif reouested) X 
2.5 Detection Limits provided; PQL and MDUor lOll X 
2.6 QC batch numbers provided X 
2.7 Dilution Factors provided X 
2.8 Data reported usina correct sia. fig. (2 for ora.; 3 for inora.) X 
2.9 Rad analysis uncertainty provided (2 sigma error) NA 
2.10 Narrative provided X 
2.11 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) 



CVR.dc 

300 t Q rt E . aa ua Ity va uatlon 

Item Yes No If no, Sample 10 No.lFraction(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 
(mg/liter or mg/Kg). Units consistent between QC samples and sample 
data. 

3.2)Quantltation limit met for all samples? X 

3.3)Accuracy X 1,4-DICHLOROBENZENE RECOVERY OUTSIDE QC LIMITS FOR METHOD 
a) Laboratory control sample accuracy reported and met for all 8270 LCS-MS/MSD RECOVERY GOOD 

samples? 2 EXPLOSIVES ANAL YTES OUTSIDE QC RECOVERY LIMITS 

b) Surrogate data reported and met for all organic samples analyzed by X SEVERAL SVOC SURROGATES OUTSIDE QC RECOVERY LIMITS 
a gas chromatography technique? 

c) If requested, matrix spike recovery data reported and met. X 

3.4)Precislon X MANY SVOC RPDs OUTSIDE QC LIMITS 

a) Laboratory 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 RPD FOR SILVER HIGH AS NOTED IN CASE NARRATIVE 

3.S)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 NA 

met? 

3.6)Contractual qualifiers provided: 'J' - estimated quantity; 'B'-analyte found X ' J" QUALIFIER OMITIED FOR MERCURY ON SAMPLE #981057-20 

in method blank; 'U' - analyte undetected (results are below the MDL or ' U" QUALIFIER OMITIED FOR TETRYL IN METHOD BLANK 
I.e (rad)); 'H' -analysis done beyond the holding time. 

3.7)Narrative included, correct, and complete? X 



CVR.doc 

4.0 Data Quality Evaluation Continuation 
Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Samplel 

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 OMITIED FOR TETRYL IN METHOD BLANK (PAGE 90) 

981057-20 6010A J ' J' QUALIFIER OMITIED FOR MERCURY 

Were deficiencies noted. C@ Ve;) © No 

Based on the review, this data package is complete. ©Ves ~ 
If no, provide: nonconformance report or correction request number 1101 and date correction request was submitted -=-7-..=2:.::,9..:-9:.::8 ___ _ 

Reviewed by: ' \ ~. ~ o.S2 Sl N---C" k 0-< Date: 7-29-98 Closed by: _____ ________ _ Date: _____ _ 
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~.,-. 
SF 2OUt-COe (10-97) 

Supe~ede5 (S-la7) issue 

Internal Lab 
Batch No. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
SARIWR No. Pmss Fl (orins/ruc/ions (or each (ie/d. AR/coc-1 

'"-------' 

Page 1 Of~L 
600213 

Dept. No.lMail Stop: 1148 

ProjeclfTask Manager: Grace Haggertv 

Project Name: ER Site 65C 

Record Center Code: ER/1333/65BIDA T 

logbook Ref. No. : ER-0153 

Service Order No.: CFO 507 

DateSamples·Shlpped: . '-f I (~I C, ksMO USE 

CarflerlW;:iybiiiN6.: "' .' 70bd}-t/ (A : 

Lab Contact: Tim Kellog/307-235-5741 

lab Destination: Core-Denver 

SMO Co.ntacUPhone: Doug Salmi/848-0963 

Send Report to. SMO: Grace Haqge!:!'i. 

Contract No .: AJ-2480C /I 
__ £.I /7 -7'".// 

Case No. : 7214_220lNU l'/~ 
SMO Authorization • 0:" ~..{~ 
Bill to: Sandia National Laboratories 
Supplier Services, Dept. ___ _ 
P.O. Box 5800 MS 0154 

Location I Tech Area NA Reference LOV lavailable.at SMO) - - ---
Building NA Room NA Container a.~O o.(l) LAB USE 

Sample No..­
Fraction 

ER Sample 10 or 
Sample Location Detail 

Q) 
.t< 
en 
0: 
w Dalemme 

E~;:; E g; 
Preser~ ro = CD ro.-- lab 

cn8~ (J) S I Collected Type Volume vative Parameter & Method Requested a:ri. 
lr-~0~4~0=3~98~_~00~1~~C~Y~6~5~C~-B~H~-=97~5~,J~5~O~-1~-2~.5~-=S=S--~~~~~-t~0~4~1~4=9~8/~1~4~45~rS~-+'G~~r2~5~0~m=OI-+~4~C~-t,G~-t=S7A-~~R~C~RA~M~e~ta~ls-+~B~e~.H~E~.S~V~0~c~-~--~: ~,,~;,.~.~1. 
lr-"0~4~03~9~9~_"0~071~~CyV.6~5~C~-BnH~-9o,7~5'.J~50'-'2.<5-'J-CS~--+"'-~«r~-n0741~4u9~8"/1~5~0~0~S,--t~G--t~25C.0~m~lt.4'C~-~G~+~~~~~~.~I~~~~nRC~RnA"'M~et~a~ls7+nBe~.UHEi.rsuvonc~/~~-. ~. ~ 
jr-~0~4~04~0~0~_~0~071-.-,~~cyv.6~5rC'-B~H~-9~7~5·.J~50':·5-'7_cS---+'~-i-'~~-~0741~4~9~8~/1~571~0-I·So--r~G---r~25C.0~m~I-t~4'C~--~G~~~SA~~~Wr,t~RC~R"A~MLet~a~ls7+~Be~.~HE~.~SUVo~c~/r--r-;~" .>~,,_/~ 

1-2.5 65C 

2.5·3 65C 

5-7 65C 

.1 040401 - 001 ...... CY65C-BH-975.J50-B-1J-S 041498/1530 S G 250 ml 4 C G SA RCRA Metals+Be.HE.SVOC / : ~':~/': 

~r-~0~4~0~4~02~_~00~1'-J~C~yV.6~5~C~-BOoH"-~10ruO~O~.3~2<5-·1·-1~. 5~-So.So---~~,-r.~-t~0~4~1~4~9~8/~1·1~55~rSC--+7G,--1~2?J5~0~m~1~1t.4~C~--t,G,--t~S·A----rnR~CnRA"M--e~ta~ls~+~B~e~.HT.E~.S~v~o~c~/~-r~,~,!~i;'~:\~~t~ 
8-13 65C 

1-1.5 65C 

~~~0~4~0~4=03~-=0~01~~C~Y~6~5~C~-B",H7-710~O~O~.J~275-~J~.5~4~-S~ ____ t~~_r_u~~0~4~1~4~9~8/~1=2~05~rS~-t7G ____ I.~2~5~0~m=oI-t~4~C~ __ ~,G __ -r~S7A ____ ~R~C~R7A7M~e7ffi~ls~+~B~e~.HT.E~'S~V~O~C~L~ __ ~'~' ~;: '~" '~'i 
~ 040404 - 001 CY65C-BH-1000.J25-7-7.5-S 041498/1225 S G 250 ml 4 C G SA RCRA Metals+Be.HE.SVOC I )i ... r., 

3.5-4 6SC 

7-7.5 6SC 

::.. ~""0=-4:-:0"'4"'Oc;:5:-_~O;-;0:-:;1--;J+.C;:;Y~6~5~C~-B~H"-·1~OOn.O:;-.:;:32~5:--1;-:J;-c.5;:--·14 ... .,,5-<S;--+=c:::-+-=;--I-;O~4·1=49iii1 245 -S-- G " 2sOil1I ' -4=C--1---rG'-+"S·A--+-'R"'C"'R"'A:-M=et"'a7:ls:-:.-;;B"'e-;.H""E:-.S;;'V"O=C-J--t-=-.:..::.;~ 
··' .l ~/:'-~ . 

...!3.51'!S 6SC 

..a.5-lS 65C 

3-4 65C 

Sample Disposa~ur~o Client ODisposal by lab 

Turnaround Tirf1~m9~ush)Required Report Date 
~me /' Signature, 

Sample Angel B. Vega Ilmtd".g L/.1..A. 
Team Christopher Catechis LJ.{f t'A.tiL.1..., v 

Members 

Samp!e Tracking . ;;zs;. 
Date Entered (I]1r;lldd/yy) .:1. 
Entered by: :1...1. " ; Ii 

L5 £1+1 QC inits. "'Id'TY\,J . 
)\lit Company/Organizdlion/Phone 

t:/6v MDM/61311844-0981 
( .{, MDM/6131f1284-2553 

1. Relinquished by I').~' 
1. Received by / 

Org C,I.', I Dale <.t /1.<; f'i9C Time /5':;"0 4. Relinquished by 

Cir" 7;)'7f:, Dalet/./I l"/'7d- Time I~L<:> 4. Received by 

2. Relinquished bi't Org15'7g Dale 4/lv /"'7 J-- Time 1400 5. Relinquished by 

2. Received by v Orn Dale Time 5. Received by 
3. Relinquished by Org . Dale Time 6. Relinquished by 

J. Received by Org . Dale Time 6. Received by 

Special Instructions/QC Requirements 
EDD 0Yes DNo 
Raw data package I8IYes DNo 

*COC#600217 releases #600213 
off-site. 

*RCRA Metals+Be(601 0/7000).HE(8330) 
VOC(8260A). SVOC(8270B). 

Please list as separate report. 
Org . 

Org. 

Org . 

Org. 
Org. 

Org. 

Abn.~rmal : i ;~~~~:*'~ 
Conditions. oil' 'it· 
Rec.eipt LAB USE '::,-' 

" , " ,: ;. 
.. 

,.'-' 

,, ' 
'.' . . 

Oate 

Dale 

Date 

Dale 
Date 

Dale 

Original To Accompany Samples. 
Laboratory Copy (White) 

1st Copy To Accompany Samples. 2nd Copy SMO Suspense Copy 
(Yellow) 

3rd Copy Field Copy (Pink) 
Relurn to SMO (Blue) 



SF 200'-COC (10-97) ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) page2ofl;K 
Superlldu (S·'1t b,ue PteSS FI lor insill/clions for each lield. AR/COC-I 600213 
Project Name: ER Site 65C ProiectfTask Manager: Grace ~aggerty Case No.: 7214_220900 

Location I Tech Area NA en""' ci Reference LOV (available at SMO) 
c lL Z 

Container c LAB use 
Building NA Room NA · c.~ ~ ~)( OlO"O Ol 

. ~.L: iii c. ·c o.t5 .s a.~ 
Sample No.- ER Sample ID or Ol- DatefTime En; Preser- Lab 

Ol"- ~~ Ql 
E>. 

ro" cr: c?l::E ,""- Sample 
Fraction Sample Location Detai l 0 w Collecled Type Volume vative "'8::E '" Parameter & Method Requested to 

\ 040408 - 001 J CY65C-BH-l050, 175-7.5-9.5-S 't'S-'!-S 6SC 041498/1045 S G 250 ml 4C G SA RCRA Melals+Be,HE,SVaC ,// 
'. 

\ 040409 - 001 / CY65C-BH-1 050, 175-12.5-14.5-S (12.S-K,s 6SC 041498/1055 S G 250 ml 4C G SA. RCRA Metals+Be,HE,SVaC ' ',r : '~;;; 

.! 040398 - 003 ./ CY65C-BH-975,350-0-0.5-SS .-I).os 6SG 041498/1430 S AC 125 ml 4C G SA flvac f .:. : .\ 
'"~ I ' , l 

'\. 040399 - 003 ./ CY65C-BH-975,350-3 .5-4-S 3.S-4 6SG 041498/1430 S AC 125 ml 4C G %1"" :J'19CJl.A .. :.';;.; !t .. ... " 
-l 040402 - 003 ./ CY65C-BH-1000,325-0-0.5-SS o-o.s 6SG 041498/1155 S AC 125 ml 4C G SAl vac 

I 040403 - 003 j CY65C-BH-1 000,3 25-4-4. 5-S 4-4.S 6SG 041498/1205 S AC 125 ml 4C G SA. vac .' 
~ 040406 - 003 .f CY65C-BH-1 050,175-0-0 .5-SS 0-0.5 65G 0414!lR/1030 S AC 125ml 4C G SA vac ' ., 

,. : ,ry. 

1 040407 - 003 ,I CY65C-BH-1 050, 175-2.5-3-S 2.5-3 6SG 041498/1035 S AC 125ml 4C G SA · vac .il ; 
'; ~' . 

~ 040398 - 008 / CY65C-BH-97 5, 350-1 -2 . 5-D U 1-2.5 6SG 041498/1445 S G 250 ml 4C G DU RCRA Melals + BE, HE, svac I .... 

~ 040399 - 008 / CY65C-BH-975,350-2.5-3-DU 2.5-3 6SG 041498/1500 S G 250 ml 4C G DU RCRA Melals + BE, HE, svac I 

-l 040400 - 008 / CY65C-BH-97 5,350-5-7 -DU 5-7 6SG 041498/1510 S G 250 ml 4C G DU RCRA Melals + BE, HE, svac I . : . . ,', 
~ 040401 - 008 ./ CY65C-BH-97S,3S0-8-13-DU 8-13 6SG 041498/1530 S G 250 ml 41; G DU RCRA Metals + BE, HE, svac 

: '; -.: :,',; 

~ L" 04OJ41 - 003 j, CY65C-BH-1000,325-13.5-14-S '13.5- 1" 6SG 041498/1530 S G 250 ml 4C G SA vac ( .,' 
" :.: ... \ ,. 

~ V- 040}4o - 009 A CY6SC-BH-975 , 35~+ l~!;l~,., iJ 7-7.S 6SG 041498/1510 S G 250 ml 4C G DU vac 
. ,'i " 

~ II' 04~40 - 003 J CY65C-BH-975,350-7.5-8-S 7.5-8 6SC 041498/1510 S G 250 ml 4C G SA vac 
" .. . 

L'" 040}41 - 009 . CY65C-BH-975,350-13-13.5-DU "'13-13.5 6SG 041498/1530 S G 250 ml 4C G DU vac 
~ 040406 - 008 J CY65C-BH-l050,17S-0_5-2.5-DU '-'().S-2"s 6SC 041498/1030 S G 250ml 4C G DU RCRA Metals + BE, HE, svac .; 

~ 040407 - 008 v ,CY65C-BH-1050,175-3-4-DU 3-4 6SG 041498/1035 S G 250 ml 4C G DU RCRA Metals + BE, HE, svac J 

.':. 040408 - 008 ~ PV65C-BH-1 050 ,175-7.5-9_~ -DU f-"' .s-·V; 6SC 041498/1045 S G 250 ml 4C G DU RCRA Metals + BE, HE, svac ~ 

l 040409 - 008 '. II CY65C-BH-1 050,175-12.5-14.5-DU ~2.St<..s ssc 041498/1055 S G 250 ml 4C G DU RCRA Melals + BE, HE, SVOC ~ 

~ 040398 - 009 '.j I,PY65C-BH-975,350-0.5-1-DU 0.5-1 6SG 041498/1430 S AC 125 ml 4C G DU vac 
, 040399 - 009 .j CY65C-BH-975,350-3-3 .5-DU 3-3.5 6SG 041498/1430 S AC 125 ml 4C G DU vac 

c'ioS~ - DO:!. \ (q-c..5(-6~-I-;!,.;lS .. 1. s -\l-~ 1-S-8 c.sc. 0'1 ,~o.~ !J.:l~ .s ~6 l~"'l ~(. f:J s"A VOc... 
., 1" ' - ., - .. , - '" I"" ... ~ .. c.. ... 

o qcs~ -oo? ~ (:1,"5<'- 611-1000 3olS-/~.S·LS-~ I~.s- IS ~<. o~I"" /J;}'\S £. ~ I;)'S ~I "'Ie. b SA VoL. 
Abnormal Conditions on Receipt ,pll LAB USE 

.'-. 
. ! .. 

ReCipient Initials .' . . . -. , 
.. m an Sam Ongtnal To Acco p Y P les 1st Co ToAccom an Sam les py p y p 2nd Co SMO Sus ens py p e Copy 3fd Co py Field Co py ( Pink 

Laboratory Copy (While) Return to SMO (Blue) (Yellow) 



\ 

/ 

\ 
" 

Site: Cl( 5:.k to ~-C 

ARlCoc, r::o (J L (~ 
Sample! 

Fraction No. 

J 
SAMPLE FINDINGS SUMMARY 

Data Classification' 

DV 
Analysis Qualifiers Comments 

V 
~ilb)C-I3t+-Ic:stJ 

11'1-81-1 U 0""",,\-( TeL -h 570, Az 7.2-:>- q.-r - Ie - S 

./ 
c.'1~':):::-Ct-1- tc~c) 

\ I \.., 7.2.5"-I'i-I'-i.,-j 

,j C'fbl(-t]t-l- ~-l:1 
I 

l{) ~-lc'5',']C'c-)s-'j-5 \ 
i/ CC(&';C-oW- I07Jj 

I / stc-S--G,'f-5 

C 7C;;::L"-" 12 <-1- Ie ?J} 

I / 
,?C(). \ ', - 1"7. -- .5 

C 'l~: i. I J o " 1.. -t) .... - , I ":J J 

I SeC - '-(_L~,-:;-S 
I 

,/ C.Vf5( _. i] it- - \ ; '2..$, 
; 

) I 

?.:c -; -: --.; 4 ~5 ~. 

"" --r ! 
. id)-;':-i~\-i - 10")C 

'7'1 '-{ c-'30 -'3 -S 

'/ 

I 

- I 

Z2 s -c.:: -I-."VI ~ 
, 
\,jc=tC.\.. , ......... 

I 1 L.( I.{ C' .-2 '2 - '-f L"I 
~,\""e r-

.I liS"Z L.(cl --L iJ"J < .1 _ ' 

" 
--.::. · \.t ,' ''';'' .. " 

Sample NoJFraction 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, EPA80l5B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewed bY:---'£_;-'~'---'C-:=--/_;;-:~7"<;;(,--_______ .Date: ___ I'._~_-_/'_'r-_~_Y:_Cf' _________ _ 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

TOP 94-03 
Rev. 0 
Allachmenl C 
Page 99 of 115 
July 1994 

Page 1 of 18 

SITE OR PROJECT ---,-Ri--,-K;....'S-,--J.:..::<<:::::...-=b....;;5"--C. __ _ SAM PLE IDS C.Y'f~C:- & \-1 - 5s'4-~'" C 

ANAL YTfCAL LASORA TORY --:c.=.;O;:...f!..£,-,=-_-:-__ NO. OF SAMPLES _______ _ 

LABORATORY REPORT # 0[ ~! D) & 1'{-vOC I 12 ~:rvoC j I],-H€ 

CASENO. ___ f~2~(~~. ~~~~o;:...j~ ____________ __ 

COC 6DC2..{~ DATA ASSESSMENT SUMMARY 

Describe prob;emslqualifications below (Action Items and Areas of Concern) 

VOC SVOC PEST/PCB 

1. HOLDING V ,/ 
TlMEs/PRESERVATfON 

2. GC/MS INST. PERFORM. .,/ ./ 
3. CALIBRATIONSIWINDOWS ./ ./ 

4. BLANKS ./ ./ 

5. SURROGATES ./ ./ 
6. MATRIX SPfKE/DUP ./ ,/ 

7. LABORATORY CONTROL .,./ ../ 

SAMPLES 

8. INTERNAL STANDARDS ,/ ./ 

9. COMPOUND ./ 1/ 
IDENTIFICATION 

10. SYSTEM PERFORMANCE v- iL 
11. OVERALL ASSESSMENT l../" I-::: 

./ (check mark) - Acceptable: Data had no problems or qualified due to minor problems 
N - Data qualified due to major problems 
X . Problems, but do not affect data 
Qualifiers: J - Estimate 

UJ - Undetected, estimated 

OTHER ·lit 
./ 

l"..< 

AREAS OF CONCERN: _____ <S~~~c_· ~f~~~~~-~~~~c~o~~~~~~~~~~. __________ _ 

Reviewed By: g~ 
Date: //-r¥---1'i 
AU2·94fWPISNL:SOP3044C.Al 



TOP 94·03 
Rev. 0 
Attachment C 
Page 100 01 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

Page 2 of 18 

PROJECTflASKLEADEA:~\~\~~·~~q~f~·~~~ ____________________________________ __ 

ACTlor(j ITeMS: __ ~:....::O;....;C=--; --...::G~.,,:::.!k~.=.a«c.=.::e.e=_:;b"'_'b=le"'__'L=~.:.:...;....;=v:.:..f-__.~:Fu.;;.;;o..\.:...:;ck~"'.:...~-:;-,,-.'"..:::s-'--_____ _ 

AREAS OF CONCERN: WoE: \-.0'\)( J J.. ;"'-. l{ ,. e->('-<.j R. 0>< ) v-r-~ ce-eo~( 
,ore f-e.~+ ;-..-.. Il e~ 1"2. ''''' ... :-vv 5, th ~v-e:-, <t"L-E 

~ \ 

Reviewed BY:' £.kt:::!'0c 
Date: //-fY-%' 

. " 

Alf2·94IWPISNL:SOP3044C.R I 



i 

" ""'" 

( 
'l..~ 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV-3) 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the holding..time criteria below that was used to evaluate the samples.. 

cSW~§)3rd. ed. 

TOP 94.03 
Rev. 0 
AUacilmenl C 
Page 101 Dr 115 
July 199~ 

Page 3 01 18 

Other. __________________________________________________________________ __ 

Lisl below samples that were over holding time criteria_ 

I Sample 10 I VTSR I Date Analyzed I Action I 
, ~ 

---
~ 

A/();J~ 
~ 

------~ -----
NOTE: VTSR = Validated time of sample receipt 

Were the correct preservatives used? Yes ~ No 0 

List below samples that were incorrectly preserved. 

Sample No. Type of Sample Deficiency Action 

...... V
7 

~ 
rc:::- ~ 

/.. ) ()f'-I/ ......-

~ 
~ 

--------
Reviewed By: g~o/ 
Date: . 1(/;~9t:r 
AlJ2.94rwP/SNL :SOP~04~1f{ 



TOP 94-03 
Rev_O 
Attachment C 
Page 102 of 115 
July 199~ 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

Page 4 of 18 

2_D GClMS TUNING CRITERIA 

Has a GC/MS tuning performance been analyzed for every twelve hours 01 sample analysis lor each GC/MS 

instrument used? Yes Q-" No 0 

Was the correct standard {listed in the EPA Method} used? Yes c:r No 0 

Have the ion abundance criteria been met for each tune? Yes g--- No 0 

NOTE: GC/MS abundance criteria is specilied by EPA method for GC/MS analysis (EPA 8240A or 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 tune_ -

Datemme Problem Sample Affected (Action) --- f..---" 

- - A k'l,LC _____ 

~ 

----------
Check lor transcription/calculation errors_ II errors are present, briefly summarize necessary changes: 

,~-V A 

Is the spectra of the mass calibration acceptable? Yesl1J/ NoD 

. .,,~ . . 



( 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention Time 

Is DDT retention time for packed columns >12 minutes (except for OV- and OV-101)? 

Yes 0 NoD 

If no, list below the DDT standards that failed criteria: I'c 

Affected sampies and compounds: ~ )) 0L 
rl/ 
/ 

3.2 R ... ntlon T;me Windows I-
List below compounds tha~ were not within e retention time windows. 

fo RT 
Dateffime Compound Window Action 

I 

/ 
/ 

/ 

/ 

Reviewed By: ~&.6 
Date: //-/Y',--9( 
fIU2·94/WPISNL:SOPJ044C.Al 

TOP 94·03 
Rev. 0 
Anachment C 
Page 103 of 115 
July 1994 

Page 5 of 18 

Affected Samples 



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) 

DDT d Ed ' 0 d 1" 

Page 6 of 18 

3.3 .n n nn e,,,. ,on ~ 

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

Datemme Standard JD DDT/Endrin % Breakdown / Action Affected Samples 

/ 
I 

~ / 
~ \ \1 
\" I 
! 

3.4 DBC Retention Time Check 

Is the %D between EVAL A and each analysis (q antitation and confirmation) DBC retention time within or 
limits (2% for packed column, 0.3% capillary ID 0.32 mm, and 1 % for megabore)? 

Yes 0 NoD 

Date Sample 10/ DBC 'YoD Action 

/ 
I 

I 
/ 

For the above criteria outli ed in Sections 8.1-8 .4, check for transcription/calculation errors. 

If errors are found, list eJow with necessary corrections: 

/ 
/ 

/ 

Reviewed By: £k~~ 
Date: II-(<(-?J/ 
AlJ2·94IWP/SNL:SOP3044C.RI 

r 



( 

( ... 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

4.0 INITIAL CALIBRATION 

Has initial calibration been pertormed as required in the EPA method? Yes G" No 0 

TOP 94-03 
Rev. 0 
Attachment C 
Page 105 of 115 
July 1994 

Page 7 of 18 

Were the correct number of standards used to calibrate the instrument? Yes ~ No 0 

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

Yes 0 No 0 'tJ(A 

list below compounds which did not meet initial calibration criteria outlined by the EPA method. 

Instrument ID Date Compound RF/"IoRSD Action Samples Affected 

// 

/ 
~ 

,/lA;0/ / 
jiJ~ 

./ 
V 

/ 
/ 

/ 
/' 

./ 

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

R,,;,..d By, 1u 
Date: ~1f!;,---,£-..!~~---.::l.W...£. ____ _ 
ALJ2-94IWPISNL:SOP3044C.Rl 



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) 

S.O CONTINUING CALIBRATION 

Page 8 01 18 

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

YesWNoO . 

Ust below all compounds which did not meet continuing calibratit>n requirements. 

Samples 
Instrument 10 Date Compound RFf'!.D Action Affected 

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

/' -----------,ff! ~ ----
fiJi:-~ 
~ 

-----
V 

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

AJ/A 
I 

Reviewed By: if.;;1f;CL 
Date: //-/v:--y 
AlI2·94IWPISNL:SOPJ044C.R I 
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6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

6_1 Method/Reagent and Instrument Blanks 

TOP 94·03 
Rev. 0 
Attachment C 
Page 107 01 "5 
July 1994 

Page 9 of 18 

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

whichever is more frequent? Yes [3-'" No 0 

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

Yes Q/ No 0 . 

6.2 FieldlRfnselEquipment Blanks ~DI"\e.- "SJ""""r\+eoC 
Are there field/rinse/equipment blanks associated with each sampling day or at frequency specified in the 

sampling plan. Yes 0 No 0 fJ / .It-
List below compounds for which analyses were requested that were detected in any of the blanks analyzed: 

Conc. POL Samples Affected 
Date Blank 10 Compound (uA) (~) Action Level (Action) 

"S"- lI - qt /\116 2 -G""", ' .... "' • ..,1 
",~,[". -k. 'J7 ' "2 10 '37D ~'"ulf..,\ 0- - 0\.\( 

POL = Practical Ouantitation Limit from EPA Method. 

Reviewed By: ibda-I' 
D at e: -,~-,-I--=I:....:.~_#j,.L:';'''--__ _ 
AlJ2 ·94rwPISNL:SOPJ044C.Rl 
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Jufy 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 0 No 0 
If yes, list below. 

7.0 SURROGATE RECOVERY 

Were surrogate recoveries evaluated for each of the samples analyzed by GC or GC/MS? 

Yes (3/ No 0 . 

" 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. 

Surrogate 

Date Sample IDfMatrix Compound %Rec Action 

'S"-II-"{ ~ 0Y"DC-£...CS 2'1 b - r f; t> 12.b..7 ~,t.",- It( 11-'-- - No ccc...{.. c "" 

Reviewed By: §# 
Date: ,-{gfi,-/---,-t'--,-~_--.!.~Il:...-__ _ 
AIJ2·94IWPISNL:SOPJ044C.R I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 OV-3) 

TOP 94,03 
Rev, 0 
Allacilmeot C 
Page 109 of 115 
July 1994 

Page 11 of 18 

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

Yes 0 No 0 f-.J IA 

Are method blank surrogate recoveries outside of limits upon reanalysis? Yes 0 No o pit 

Are transcription/calculation errors present? Yes 0 No 0---

If yes, note necessary corrections. ------J...f{7-+A""--------------------

Reviewed By: _~~-::.:~::.::::~;:::::;:.<:r~_ 
Dale: ~# 
A1J2·94IWPISNL:SOP3044C,RI 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificationlValidation Level 3 DV·3) 

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

Page 12 of 18 

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

Yes ~ NoD 

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 IO/Matrix Compound RPD Action 

~ 
, / ~ 

V 

!l/())J~ 
v 

?--
-----------

--------

R"i""d By, ~~ 
Date: ~~ 
ALI2·94IWPISNL:SOPJ044C.R 1 

,,~' . 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV -3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

TOP 94·03 
Rev. 0 
Auachment C 
Page 111 of I IS 
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? 

Yesff No 0 

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

Date Compound %Rec Control Limits Action Samples Affected 

'5 -2..0 ~c1S t'd-r'jl D~ c~ 70 -(.]'6 fJc,A.e, No",-e 
5- V' - '1 ~ '-1-4 -26 - P/.)( I~ l?'f 7 tJ -"JO 1- ~ 

Control Limit Reference: _______________________________ _ 

Evaluate RPO 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 
(;.:!D 

%Elec Control Limits Action Samples Affected 

,::>-z. a -~ t (-C'+"-wl Zr; ' J 70 -: 2..<! 7~ fJe:,~~ jJo,,-c 
f 

Control Limit Reference: ------------------------------------------------

Reviewed By: g~;::,'t( 
Date: (/-I"''fi'-''1r 
AlJ2·94/wPfSNL:SOP3044C.At 



TOP 94-03 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificatioriValidation level 3 DV-3) 

Page 14 of 18 

10.0 INTERNAL STANDARDS EVALUATION 

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

Internal Acceptable 
Date Sample 10 Out Range Action 

-----rr;:- v----
- . 1 JOf::;:--: 

.. 

~ I---"' 

----I---"' 

-~ 
Are retention times of the internal standards within 30 seconds of the associated calibration standard? 

Yes 0-- No D · 

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 s)""stem 

printouts included? Yes ~ No 0 

Is chromatographic performance acceptable with respect to: 

Baseline stability? Yes I::]-" No 0 

Resolution? Yes ~ No 0 

Peak shape? Yes IT No 0 

Full·scale graph (attenuation)? Yes W No 0 

Reviewed By: --,-g7<<:.,r""G~~~~:fS'9'-__ 
Date: (/_. /~ --2([ 
AL12·94IWPISNL:SOP3044C.Rl 

". 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

TOP 94-03 
Rev. a 
Attachment C 
Page 113 of 115 
July 1994 

Page 15 of 18 

~er. ____________________ ~J~J{k~ __________________________ ___ 
Is the RRT of each reported comyound within the limits given in the method of the standard RRT in the 

continuing calibration? Yes []-'" No 0 

Are all the ions present in the s)9l1dard mass spectrum at a relative intensity greater than 10% also present in 

the mass spectrum? Yes U No 0 

Do sample and standard relative intensities agree within 20%? Yes ~ No 0 

If no -for any ot"ihe above, indicate below problems and qualiiications made to data: 

( 11.2 GC Analyses 

Are there any transcription/calculation errors between the raw data and the reporting forms? 

YesO NoW 

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

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

confirmation analysis? Yes 0 No 0 N /Pr-

Was GC/MS confirmation performed when required by the EPA method? Yes 0 NoD tl/4-
If no for any of the above, reject positive results except for retention time windows if associated standard 
compounds are similarly shifted. . 

Reviewed By: ~z:: .~t;/ 
Date: //--c¥-f?, 
All2-94N1PISNl:SOP3044C.Rl 



TOP 94 ·03 
Rev. 0 
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July 19~4 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

, I II Page 16 of 18 
Samples affected: _________ ~}J_'+If::i:..::,~ ___ ______________ _ 

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 p'esenl, flag the affected data. 

Samples affected: __________ .!V....l1.:....'A...;;.-_________________ _ 

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 

Were field duplicates submitted for analysis? Yes 0 NoD 

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

Sample Duplicate Affected 
Date Sample 10 Compound Result Result RPD Samples 

------
f -------/Vf1-~ 

---------~ 
13.0 COMPOUND QUANTITATION/REPORTED DETECTION LIMITS 

Are there any transcription/calculation errors from raw data to reported results (check at least 10% of positive 

results)? Yes W No 0 ..\\e ~ ~ -Sec. (V~ ~ <... ""<-

In addition, verify that the correct internal standard, quantitation ion, and RRF were used to calculate the resull 
for a minimum of 10% of sample data. 

Reviewed By: ~£ 
Date: ~~,-:..r ...... ~...:..-r_-...;...:..WZ-__ _ 
ALI2·94IWP/s NL :SOPJ044C.A' 

" 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV-3) 

13.1 Chromatogram Quality 

Were baselines stable? Yes ~ No 0 

Were any negative peaks or unusual peaks present? Yes 0 No 0-

Were early eluting peaks resolved to baseline? Yes ~ No 0 

TOP 94·03 
Rev. 0 
Altachmenl C 
Page 115 of 115 
July 1994 

Page 17 of 18 

If incorrect quantitations are evident. note corrections necessary below: :--_____________ _ 

Are the required quantitation limits (detection limits) adjusted to reflect sample dilutions and for soils. sample 

moisture? Yes Q/ No 0 

If no. make necessary corrections and note below. 

14.0 TENTATIVELY IDENTIFIED COMPOUNDS 

Are Tentatively Identified Compounds (TIC) properly identified with sc 

","""'atio", ,nd J qu,";e" Ye,O No 0 IAJ $ 
Are the mass spectra for TICs and associated "best m ch" spectra included? Yes 0 No 0 

Are any TCl compounds listed as TIC compo tis? Yes 0 NoD 

Are each of the ions present in the refer. ce mass spectra with a relative intensity greater than 10% also 

present in the sample mass spectru . Yes 0 No 0 I 

/ 

Reviewed By: ~ 
Date: //-r7"'-9tf 
ALI2-94IWPISNL:SOP3044C.R 1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Leyel 3 DV-3) 

Do TIC and "best match" standard relative ion intensities agree within 20%? Yes 0 

Page 18 of 18 

NoD JJ!(J-
Comments ________________________________________________________________________ ___ 

Reviewed By: !I~4v 
Date: //-/</-7,0 

Approved By:' 

Date 

"Data package must be approved by ProjecVTask Leader. 

AlJ2-94IWPISNL:SOP3044C,Al 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3-0V3) 

TOP 94·03 
Rev. 0 
Anacnmenl C 
Page 35 of 115 
July 1994 

Page 1 0116 

SITE OR PROJECT e]e S4-c. bd"C CASE NO. '721 ,{, '- z-c q 

ANALYTICAL LABORATORY --"L:;;;O;...:.'<-..;;.:::;.C' ___ _ SAMPLE IDS C '16 S-c- t5 (...\. -r"~:Y 5 

LABORATORY REPORT # <::tg'ton. 

TASK LEADER t1'~~~41'-+X 
NO. OF SAMPLES I"l" 

C.OG 6002-1<.(- DATA ASSESSMENT SUMMARY 

1. HOLDING TIMES 

2. CALIBRATIONS 

3. BLANKS 

4. ICS 

5. LCS 

6. DUPLICATE ANALYSIS 

7. MATRIX SPIKE 

B. MSA 

9. SERIAL DILllTlON 

1 D. SAMPLE VER1FICATION 

11. OTHERQC 

12. OVERALL ASSESSMENT 

/ (check mark) - Acceptable 
Other - Qualified: J - Estimate 

ICP 

vi' 
/ 

'L 
./ 

'/ 

,/ 

./ 

~iJlA 
./ 

....-----
~' 

UJ - Undetected, estimated 

AA 
,;-

.J 

" 

./ 

.::::::::: 
./ 

to(A 

v 

I /~ 

, .::::::::: 

MERCURY 

v' 

R - Unusable (analyte mayor may nol be present) 

CYANIDE 

ACnOI'lITEMS: _--1,(\J,:,-(\~;N~r--.:.q1e!",,-::!..c,-=::l~,(.::,-c:,,::.~:::~~~":!..::~~Sl.-..::~:""'Si.£c:'::.:t:;~.~c~o!..£,~~~~::!h2"--te:'::'21~~L'Z.~ ______ _ 

AREAS OF CONCERN: _________________________________________________ __ 

REVIEWE[) BY: ~ r;z;'~'" 

DATE REVIEWED: --'-'-//-_-..:..·/o.!...V-_· .!...p.~'? __________ _ 

Ali2·941WPISNL:SOP3044C,RI 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIVaiidation leY"el3-DV3) 

Page 2 of 16 

Ac:nON FrEMS_ (}v ... j-,,f-fS. ~J v,--'t"~ V'-ffL¥:l. )' b&<. s-t'.i ,,~ (V\S,IJ-.A r 0 r-e.s u Itr;, 

AREAS OF CONCERN: ____________________________________________________ __ 

OVERALL DATA QUAlITY ASSESSMENT ________________________________________ _ 

Reviewed By: A"~o/ Dale: 16-/~ 9"r-

AL/2·94IWPiSNL:SOP3044C.Rl 
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1.0 HOLDING TIMES 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation level 3-0 V3) 

TOP 94·03 
Rev. 0 
AnachmentC 
Page 37 01 115 
July 1994 

Page 3 of 16 

Ust holding time criteria used to evaluate samples. indicating which samples exceed the holding time. Holding 
time begins with validated time of sample collection. 

Holding Days Holding 
Time Time was 

Parameter Criteria Sample 10 Exceeded 

.. 

/ ...- V 
. ~ i!P: ~ 

A If) I ~::...........-

jV';;;--

~ 

----~ 
...- V 

/ 

Were the correct preservatives used? / 
YesQ NoD 

List below samples that were incorrectly preserved. 

Sample No. Type of Samples Deficiency 

./ 

1/"0 ktJ12 ~ 
7J7?-~ 
~ 

-- t.-----

------

Action 

~ 
/ 

.,/ 

Action 

~ 
, 

~-' 

----
.. 

Reviewed By: ~~ Date: _...:../A~""'~Y!.L0--,9:...::tP~ _______ _ 

Al12·94fNPISNL:SOPJ044C.A' 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIVaJidation Level 3--DV3) 

2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

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

Metals: Oro -( ( b 

Me~ry: ______ X~, .~D~.~. ~~b~ ______________________________ _ 
Cyanide: -----------------------------------Other: 

Page 4 0' 16 

Ust b~low Itle imal.ytes which did not meet 'YoR criteria for initial and continuing calibration standards: 

ICVlCCV 
Analysis Oate /# Analyte %R Action Samples Affected ------ ~ L\()fV P;'--

;.;:------ I--"" 

2.2 Analytical Sequence 

Did the laboratory use the proper number of standards for calibration as descnbecl in the EPA method? Yes 

uv-NoD 

Have initial calibrations been perfonned at the beginning of each analysis and at the frequency indicated by the 

EPA method? Yes g------ No 0 

Have continuing calibration standards been analyzed at the beginning of sample analysis and al a minimum 

frequency indicated by the EPA method and at the end of the analysis sequence? Yes ~ No 0 

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

~!A 

Reviewed By: __ ..I.JiJ~-'-'-"~z:..:::l~=::i:~:::..~ .. ~C,(~------- Dale: _<..;.!(-_-....;./....:..V-----:.'P:.....:;p'--______ .,..---

AU2·94fWP/SNl:SOP3044C.Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation LeveI3-0V3) 

TOP 94·03 
Rev. 0 
AnachmenlC 
Page 39 of 115 
July 1994 

Page 5 of 16 

Were the correlation coeffICients for the calibration curves for AA. Hg. eN, and other spectrophotometric 

methods ~.99S? (Check calculations performed for calibration curves.) Yes ~ No 0 

If no, IiSt: _____________ ---'.AJ~/.J!A-:l....---------------

Dale Ana/yte Coefficient Action Samples Affected 

-_/ 

~ -- ~ I-
l)C' ('-' --------

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

3.0 BLANK ANALYSIS 

3.1 Initial and ContinuIng Calibration Blanks 

Have Inilial and Continuing Calibration Blanks (ICB/CCB) been analyzed at the frequency required in the EPA 

method? Yes r::!}-- No 0 

II 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 mglkg using digestion weights and volumes. 

Required 
Analysis Date ICBlCCB No. Ana/yte Cone. Detection Limits Action Level Samples Affected 

---- ------~ f) Vj f-k:/ ~ r-
jV ~ 

-L---

--~ 

Reviewed By: t&p~ Dale: _....I.&-'-Y-_-.!..0.!..V-.::..--"'~~V ____ ~ __ _ 

A1J2·94I'NPISNl:SOP3044C.R' 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation L~vel3-DV3) 

Page 6 of 16 

3.2 Method Blank 

Was one method blank analyzed for: 

Each of 20 samples? Yes CY No 0 
Each digestion batch? Yes c:r No 0 
Each matrix type? Yes W No 0 
Both AA and ICP when both are used for the same analyte? Yes 0 NoO}0/4-
or 

At the fr~encyindicated in the EPA method or OAPjP? Yes (3'"""' No 0 

NOTE: Method blank Is the same as the calibration blank for mercury and for w~l chemistry analysis. 

List analytes detected in method blank samples below. NOTE: For soil samples. be sure to calculate bla~ 
values using orgestion we,ights and volumes. 

Preparation. Analyte Conc. Required Action Level 
Date Detection 

Limits Samples Affected 

~ -----
--------------/!J- ------j\J{ ~ 

--------------~ 
Is concentration in the method blank below ,the detection limit? Yes Gr No 0 

:0' 

Affected samples: _..:.t00..::::..<-...:.~~~P.:;;!L~+-:""";,, ____________ _________ -"'-_ , .• 

Reviewed By: --r?-';":' /-~/~.:::~:::;.'..J<-- ~«"<'?>Z--.--'_' ___ _ /bl ? 
Date: _ ..... 1:...L1_-.Lt'LV-:.......:..7':.!£...'tf' ______ _ 

AlI2·94IWPISNL:SOP3044C.R 1 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level3-0V3) 

3_3 FleldfRlnseJEqulpment Blanks 
01'- - v- ,"'-

TOP 94·03 
Rev. 0 
Anachmenl C 
Page 41 0' 115 
Juty 1994 

Page 7 of 16 

Was a fieldlequipment blank analyzed as required by the EPA method or QAPjP? Yes 0 00 

List below analytes detected in the field blanks. NOTE; For soil samples. calculate bl values using 
digestion weights and volumes. 

/ 
"" . I A " / 

". N{P'/ , 
~ 

Collection 
~~ired 

Samples 
Cony 

Detection 
Date Blank 10 Analyte Limits Action Level Affected 

/ 
V 

/ 
/ 

/ 
/ 

~ 
./ 

4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS 

Was an ICP interference check sample (ICS) analyzed at the beginning and end of a run or alleasttwice every 

8 hours? (Not required for Ca. Mg. K, and Na) Yes G:V No 0 

Samples affected: ____________ /....;:U~/'"'A-'-'------------------

Are the values of the ICS for solution AB within 80-120'YoR? Yes Q/ No 0 

If no, is the concentration of AI, Ca, Fe, or Mg lower than in ICS? Y~s 0 No 0 J-yA-

Reviewed By: £ ~~ 
AU2·941WPISNL:SOP3044C.Rt 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation level 3-OV3) 

Page 8 of 16 

If nD, list below all analytes which did not meet %R criteria and in which the concentration of AI, Ca, Fe, or Mg 
is higher than in the ICS: 

Date Analyte 'YoR . Action Samples Affected 

---.. 

J~/J~----

---~ 
----------L----

Are any results> IDL for those analytes which are not present in the ICS solution A? Yes 0 No g..--

1/ yes, results >2 (absolute value of the IDL) indicate either a positive or negative interference and must be 
quaflfied. 

Samples affect.ed: -:--__________ ---'}J'-+,V.l-A'"--____________ _ 

Check for transcription/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 ~ NoD 

Samples affected: ___________ -'fJ~/.../:.{4-~-----------__ 

Reviewed By: &~ Date: _.t.:../,/._-...;..../'.!.-V-'?J--!....Lp _______ _ 

AlJ2·94IWPISNL:SOP3044C.RI 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level3-0V3) 

Usl below any LeS recoveries not within limits. 

Preparation 

TOP 94-03 
Rey.O 
Alladlmanl C 
Page 43 01115 
July 1994 

Page 9 of 16 

. Date AnaJyte %R Action Samples Affected 

---~ 
,~ ~ 

~ ')( J/~ 
- - ~ 

--------~ 
V 

6.0 LABORATORY DUPLICATE ANALYSIS 

( Were laboratory dUplicate~ analyzed al required frequency? Yes W No 0 
II!.,,) Samples affected: ---___ ----: _______ .... t--'t'{.z.frlol.... ______________ _ 

7 

Was laboratory duplicate analysis perlonned on field or equipment blanks? Yes 0 No (3./ 

Samples attected: ___________ -i..,lJ-f!..c.dI;.-. ______________ _ 

Is any value for sample duplicate pair <pal and the other value> 10xPOL? Yes 0 No Id---

Samples affected: ----------____ --;'.:.:;'-',t..~.:..'A-i-..--_.,._-----___ _ . ( 

Reviewed By: I$~ Date: /(~/c:r~ Po 
--~~~~------------

ALI2·94IWPISNL:SOP3044C.A' 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation level 3-DV3) 

List below concentrations of any analyte that did not meel criteria for dupflCate precision: 

Sample Preparation 
10 Matrix Dale Analyte PaL RPD Action 

----~ 
""" 

; I /J! --V .. 

,~ 

--~ --------

Page 10 of 16 

Samples 
Affected 

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

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were field duplicates collected at the frequency indicated in the EPA meth or QAPjP? 

Yes 0 No 0 AJ}A 
If yes, qualify dala associated only wHh the field duplicat 
values are greater than the IDL. 

Calculate RPDs for each analyte In whicn both 

Is any value for sample duplicate < p . al quanIHalion limit (POL) and other value> 10xPOL? Yes 0 No 0 

Reviewed By: _ ..... g-'----'='~=Z::"'-'?c,"?C-?'~ ____ _ 
/ 

Date: _-'-~":""~~-'-;'....1..~--'-Io<..(E ______ _ 

Al.J2·94IWPISNL:SOP3044C.RI 
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Samples affected: 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

/ 
/ 

/ 

TOP 94-03 
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Page 11 of 16 

u" betow th' ana", ...... do ... meet RPD '" POL criteri'.,I~ aiteria .. """" ",.d "" 
laboratory duprlCate analysis or criteria specified in EPA method r sampling plan. 

. -

- . Collection COn_~imit Samples 
Sample'lD ' Matrix Date RPD Action Affected 

II / 
I Ii L 

\.i( / 

/ 
/ 

/ 

/ 

Check for transcriplionl~lculatio errors. Briefly summarize errors and associated actions when data quality 
might have been affects. 

/ 
L 

/ 
L 

8.0 MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionlpredistallation spIke. 

" / 
Was a matnx spike prepared and analyzed at the required frequency? Yes Q No 0 

Reviewed By: __ //,,--,-,-< ... ~:..::;~..::~ ..... ~-,,-t-1-rC/'--_____ _ 
/ 

Date: !1-/tr'--9.F" 
--~~~~-----------------

AlI2·94IWPISNL:SOPJO«C,RI 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 12 of 16 

Were matrix spikes performed at the concentrations specified by the EPA method? Yes g No 0 

Samples atfecled: __________ I....!-,---+)! ..... A ________________ _ 

Was matrix spike analysis performed on field or equipment blanks? Yes 0 No [!1' 

K equipment orJield blanks are the only aqueous samples, matrix spike analysis may be performed; however, 
matrix spike ,sampl~s must be present for the other matrices. 

Samples affeded: ______________ ~ __ '\jt_/'T'A.--'----.......... ---------

list below the % recove!i~s for analytes that did nol meet the cn'leria: 

A--. l "S - ~~ 

Sample Preps alial i 
10 Matrix Date Analyle O/..R Action Samples Affected 

'<0 '-(I {' ··W! S b-'3-C(Y' 6'<>- Y 0 O~O'-tIO - L'61 

I I I :'\c.o, '1~ ." U'1' I 
J .L J "'5~ "'x. 7.) Uj .L 

Check far transcription/calculation errars. Also check to ensure matrix spike concentrations are nat affected by 
sample dilutions perfarmed. If matrix spike concentrations are diluted below or close to IDL based on sample 
dilutians performed, use professional judgment in qualifying data Ensure that the laboratory performed sample 
dilutians anly when necessary as indicated by QA/QC requirements. Brielly summarize errors and assaciated 
actions when data quality might have been affected. 

Reviewed By: d£-tP,k y Date: _-=-/...;..y_/'_Y-_-_9cF ________ _ 

Al12·94IWPISNl:SOPJ044C,Rl 



'. 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidalion leveI3-DV3) 

TOP 94-03 
Rllv.O 
Attachment C 
Pagll47 0/115 
July 1994 

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 sarrple matrix effects or poor digestion efficiencies and/or 
problems with matrix spike solution. For example. if matrix spike recovery .or selenium is 0% and preparation 
blank spke 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 DC analyses (nol required if MSA is 

done)? Yes CV No 0 
sam~~~ff~t~: __________________ ~A{~/~A~ ____________________________ ___ 

Were postdi9~slion spikes analyzed for samples. including ac sa~ples? Yes 9" No 0 
(" 
" . Were postdigestion spi~s analyzed at the required concentration? Yes G]/ No 0 

Samples affected: _____________ ..J.f.; ..... 0~J t-t:....:....-..,. _____________ _ 

Was a dilution analyzed for samples with postdigestion spike recovery <40%? Yes Ef No 0 

Samples affected: -:-___________ -'~'___'_'V4...:...... _____________ _ 

MSA Analysis (Method of Standard Additions)-MSA is required when serial dilutions are not with ± 10%. Was 

MSA required for any sample but not performed? Yes 0 No 0 j0~ 

Are MSA calculations outside the linear range of the calibration curve? Yes 0 No 0 ..J64-

Reviewed By: £.~4 Date: _--::.<:tf._,,-,~rc.L.V-_-;.!<~~ ______________ _ 

Al/2·94IWPISNL:SOP3044C. R t 



TOP 94·03 
Rav.O 
AnachmeolC 
Page 48 01 "5 
July 1994 ' 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationiVaDdation level 3-0V3) 

Page 14 o. 16 

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

Samples affected: _________ ......,j'i~!.w.A ......... ------------------

10.0 SERIAL DILUTION ANALYSIS 
/ -. . /' 

NOTE: Serial diklfion analysis (Iep) is required only for initial corn:enlrations equal to or greater than 10x1DL. 

~ a~'icable. was a serial dilution performed for: / ' 

/ . 
Each 20 samples? Yes 0 No 0 ;y1 

Each matrix type? Yes 0 No 0 J,"il r 
Samples affected:_' '_' _--:-_________ -;'-__________________ _ 

/ 
list below results which did not meet criteria 01 %~1 0% lor analyte concentrations greater than 50xlDL 
before dilution: / 

Analysis 
Analyte,/ Dale Sample 10 IDL %0 Action . Samples Affecte d 

I 

/ 
/ 

/ 
/ 

/ 
/ 

Check for calculation erro~nd negative interferences. 

Reviewed 8y: _....t.&;)-&:.... ..... ~~.~...::;._~.:>~~';.:;..'?----­
I 

Al12·94IWPISNL:SOP3044C.RI 

Date: __ ..:...;1_(-..:...(I_~_-..:;..9..:....'/ ______ _ 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidation level 3-OV3) 

11 .0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

TOP 94·03 
Rsv.O 
Anar::hment C 
Page 49 of 115 
July 1994 

Page 15 of 16 

Are instrument detection limits present ~ verified on a quarterly basis? Yes ~ No 0 

Are IDLs present for each analyte and each instrument used? Yes ~ No 0 

Is the IDl greater than the required detection limits for any anaryte? Yes 0 No ~ 
(I' IDL > required .detectlon limits. flag values less than 5xIDL) 

Samples attected: ______________ W .... ?/;-'-''A ______________ _ 

\re IC? Interelement Correction Factors established and verified annually? Yes Er No 0 

Are IC? Unear Ranges established and verified quarterfy? Yes rr No 0 

If no for any 01 the above. review problems and resolutions in narrative report ___________ _ 

11.2 Reporting Requirements 

Were sample results reported down to the POL? Yes g/ No 0 

'0 If no, indicate necessary corrections. _______ ....:"'....Le..;;:.-________________ _ 

• 

Were sarrple results that were analyzed by ICP for Se, T1, As, or Pb at least 5xIDL? Yes 0 No 0 tl/A-
Were sample weights, volumes, and dilutions taken into account when reporting sample resuHs and detection 

limits? Yes Ef No 0 .. 

Reviewed By: _....t.!l..t...<.'-"~""'""..::.~U'-:iV~_------ Date: _-'-/._/-_ ...... ~_~_....-_p._=_'? ______ _ 

Al12·94fWPISNl:SOP3044C.RI 



TOP 94-03 
Rev. 0 
Attachmenl C 
Page 50 of 115 
July 1994 ' 

" 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation laYel 3-0V3) 

Page 16 of 16 

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

I 

/-J/A 

Were any sample results higher than the linear range of calibration curve and not subsequently reanalyzed at 
the appropriate dilution? Yes 0 No g/ , . 

Samples affected: ___________ '-N""/!....;;?i--________________ _ 

11.3 Sample Quantitatlon 

Check a minimum of 10% of positive sample results for transcription/calculation errors. Summarize necessary 
corrections. If errors are large, request resubmittal of laboratory package. 

Comments: 

Approved By:. 

Date: 

"Task/Project Leader is responsible for approval 01 data sel. 

Reviewed By: --'-~,""~=~~' ~;;;"':;::"':"":~'-fy,------ Date: __ a_0_<--/_~_~_tp ______ _ 

AlJ2·94IWPISNl:SOP3044C.Rl 



Records Center Code: ER / 1333 / 65B / DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: ER Site 65C Case No.!Service Order: 7214.2209 Ie Fofio1 -------------
SNL Task Leader: HAGGERTY OrglMail Stop: 6134/1148 

SMO Project Coordinator: _S_A--.:-L_M_I ___ _ Sample Ship Date: 4/16/98 

ARCOC Lab 

600214 CORE 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

-yo e-':: 
,.Filed in RecOJ ds Center: 

Comments: 

LabID 

981056 

Preliminary 
Received 

Final 
Received 

6/19/98 

EDD Req'd 
YES NO 

EDD Rec'd 
YES NO 

[!JD0D 
DODD 
DODD 

(./~;)./c; & Tf / 'O~;l. -~ E"Jll) 
Date &nAA . , /.) . ,- .• 

4/24/98 Correction r _. - - u ~ 
6/22/98 Request #: 894 - sample receipt ack u.!J 

7 (~ /9 g -----~ ilO'?'" $"."I'(<<~:P 
'iC-~c>-S8' Requester: _M_O_N_T_AN __ O _____ _ 

7/¥U Signature: 

Faxed To: 

(,ld~/q2 Person Notified: t~Hff tkrwJ 
q.f~/q 8 Transmitted To: Ve..Akc 

I 

gj)/ /9 'l 
Transmitted By: SC?e~ 
Filed By: jv( 0 rU fft71/o 

I 
, ry c:::::; 

U iJ 

W/~/~&4;4y ~""'rr:,4,..;; crt '" ~ Wfl 
I • 

Received (Records Center) By: ----~~~-+~l....I....:~q"'="",..a;ijl,..J.l-.L/---



CVR-600214 

Contract Verification Review (CVR) 

Project leader Grace Haggerty Project Name --=E-,-,R~S~it~e~6~5~C~ ____________ _ Case No. 7214-220900 

ARICOC No. -=..60::..:0:=2:.:..14-'--______ _ Analytical lab Core - Denver SDG No. --=..98=-.;1:..=0..::..56-'--__ _ 

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

10 A . R . nalYSIS equest and Chain of Custody Record and Log-In Information 
Line Complete? Resolved? 
No. Item 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 tvpes of analvses 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. Item Yes No If no exolain Yes No 

2.1 Data reviewed, signature x 
2.2 Method reference number(s) complete and correct x 
2.3 ac 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; pal and MDl(or IDl) x 
2.6 ac 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 apolicable 
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 result data provided x COC number 040532 thru 040539 are mis-identified on / 

the sample reports and page 2 of the Sample 
Identification Sheet. 



.-r" 
CYR-6!-' 

3 0 Dc .. d Quality Evaluation . 
Item Yes No If no, Sample 10 No.lFraction(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? X 

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/MSO recoveries low at 49.8% and 51 .1 %, resp. MS/MSO 
results not reported for barium, lea, or selenium. 

3.4) Precision X See HE QC report. 

a) Laboratory control sample precision reported and met for all 

samples? For rad analysis, sample duplicate precision reported and 

met. 

b) If requested, matrix spike duplicate RPO 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; '9"-analyte found X 
in method blank; "U" - analyte undetected (results are below the MOL or 

k (rad)); "H"-analysis done beyond the holding time. 

3.6)Narrative included, correct, and complete? X 



CYR-600214 

4.0 Data Quality Evaluation Continuation 
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: and date correction request was submitted: _~7_"'-,~=--, .... r,-,,-t_ 
Reviewed by:· -A~::::r.<I!!t'1l.~;.e.rt:::~~~--- Date:~J' Closed by: ,i;:" eO. Q ~ ~ Date: <tS - :to -9 <6 
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SF 2001 ·COC (10·97) 
Internal Lab 
Batch No. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
Supe~.de~ (S-II1) issue SARIWR No. Press Fl for instructions for each field. 

I 

Dept. No.lMail Stop: 1148 Date Samples Shipped: 4/((0 / ~,r- SMO USE Contract No.: AJ-2480C .' • 

ProjecVTask Manager: Grace Haggerty CarrierlWaybili No.: 70 Ib Ols'cp 
Case No. 7214.22~JdJ.$ 

Project Name: ER Site 65C Lab Contact: Tim Kellog/307 -235-5741 SMO Authorization 1 

Record Center Code: ER/1333/65BJDA T Lab Destination: Core-Denver 
Bill to: Sandia National Laboratories 
Supplier Services. Dept. 

Logbook Ref. No.: ER-0153 SMO ContacUPhone: Doug Salmil848-0963 P.O. Box 5800 MS 0154 

Service Order No.: CFO 507 Send Report 10. SMO: Grace Haggerty 

I Tech Area NA l:!'u' 0 
Reference LOV (availableJ't SMO) Location 'c .f; 

z 

Building NA Room NA .~..c ~ a .. ~ Container -a~~ c.'" Ol~ <JJ "'a. Eiii EQ)~ EO. 
Sample No.- ER Sample ID or mc3 ct: DalefTime ~:. Preser- co = IU "'~ W <JJ8:' <JJ 

Fraction Sample Location Detail Collected Type Volume valive 

, i 040410 - 001 CY65C-BH-10S0,22S-0.5-1-MS 0·0.5 6SC 041498/1025 S G 250 ml 4C G -V 040411 - 001 CY6SC-BH-10S0,225-4-4.5-MS 4-4.5 6SC 041498/1025 S G 250 ml 4C G 

.,040412 - 001 CY6SC-BH·1050,225·9.5·10-MS :!9.S.10 6SC 041498/1100 S G 250 ml 4C G -MSM&9 

1040413 - 001 CY65C-BH·1050,225·14-14.5-MS ~'4·'4.5 6SC 041498/1130 S G 250 ml 4C G 
~ 

Page 1 of 2 
AR/coc-1 600214 I 

cY 
~,/b. 

f)i'( LAB USE 

p/ameter & Method Requested 
Lab 

Semple 
10 

~CRA Melals+Be,HE,SVOC !:· :t;l~l:, . 
RCRA Metals+Be,HE,SVOC ," ~01 

,J," :" (" 

RCRA Metals+Be,HE,SVOC " .' 

RCRA Metals+Be,HE,SVOC (' 0' . 

.\ ItA)40414 - 001 CY65C-BH-1 075, 300·3.5-4·SS 3.5-4 6SG 041498/1400 S G 250 ml 4C G SA RCRA Metals+Be,HE,SVOC 

( ...'040415 - 001 CY65C-BH·1075,300·6·6.5-S 6·6.5 6SC 041498/1400 S G 250 ml 4C G SA RCRA Melals+Be,HE,SVOC . . j .1040416 -001 CY65C-BH·1075,300-11·12·S 11·12 6SC 041498/1430 S G 250 ml 4C G SA RCRA Metals+Be,HE,SVOC .. 
~0~417 - 001 CY65C-BH-1 075,300-13-14·S 13·14 6SG 041498/1430 S G 250 ml 4C G SA RCRA Metals+Be,HE,SVOC ~ . ' .,. 

" , . 
~j P404f8 - 001 CY65C-BH-1125,300-0·0.5·MS 0·0.5 6SC 041498/1530 S G 250 ml 4C G MSMSO RCRA Metals+Be,HE,SVOC 

" .. : : .. 
'J V 040419 - 001 CY6SC-BH-1125,300-4-4.S-MS 4-4.5 6SC 041498/1540 S G 250 ml 4C G .MSUS9- RCRA Metals+Be,HE,SVOC ~ ; ~,~~:t: .. L 

RMMA I8IYes DNo Ref. No. -- Sample Tracking . _ Special Instructions/QC Requirements Abnormal ~ .l ,·;t" ,. 

Date Entered lldd/YY) ~ . EDD (gIYes DNo 
. · ~; ! 'h~.·;. 

Sample Disposall8l'2!turn to Client ODisposal by lab Condltionson :'t.:p 

~ ..-----..:: EntEl(ed by: ' . .' A . ' Raw data package (gIYes DNo Receipt LAB use ' . 

Turnaround Time Wush Fequired Report Date LS,~, I QC inits. "COC #600217 releases #600214 '. 

Name Signature llii! Company/Organiza\ion/Phone off-site. i '·,' , ,"'. 
Sample Angel B. Vega /) d l!f//~" 

_t-
MDM/6131/844-0981 "RCRA Metals+Be(6010/7000),HE(8330) 

, ":' . 

Team Christopher Catechis (/ Ii' 1'£14...1. i? C. (, MDM/6131/881-3196 VOC(8260A) , 
Members Please list as separate report. .. 

" 1. Relinquished by ~. r..Jia.' Org _.GI ~ I Dale "iL S /'1.'6 Time IS a c; 4. Relinquished by Org. Dale 

1.Receivedby~' ":I, .... -.0 Or~ . 7'S? ~ Dale 'fAf/'?} Time { -S-;;J.5 4. Received by Org. Dale 

2. Relinquished by / "'\ "J."" ." /7 Org. 7?,1~ Date~(,,~ Time 1</00 5. Relinquished by Org. Dale 

2. Received by Org. Date Time 5. Received by Org. Date 

3. Relinquished by Org Date Time 6. Relinquished by Org. Dale 

3. Received by Org . Dale Time 6. Received by Org. Dale 

Original To Accompany Samples, 
Laboratory Copy (White) 

1st Copy To Accompany Samples, 
Return to SMO (Blue) 

2nd Copy SMO Suspense Copy 
(Yellow) 

3rd Copy Field Copy (pink) 

·r 



SF 2001·COC (10·97) 

SUj)Or,.du (S·i7) !slue 

Original To Accompany 
Laboratory Copy (White) 

. i 

ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) 

To Accompany 
Return to SMO (Blue) 

Press FI for instructions for each field. AR/COC-

" / '\" . ,.,' 

LAB USE 



i , 
'. 

j 

( 
'. 

SAMPLE FINDINGS SUMMARY 
~ 

~ //-./~.~ . 

ARiCOC 600' (~ ,-. Data Classification' 

Sample! DV 
Fraction No. Analysis Qualifiers Comments 

('II:: ~ (. - 0 <-\ - ''-Co, 

-S-1z.0'-0."5-1 1l../l{0-Jo -"2. .. 
~~,",7c:. 

'V. l,1r' '7'1 '3 c( -q 7. - i ~ L ... ~.( 

Dle'SC-- G\l.-\\'Z.~ 

V'J -3 J C - (' • "S" - I - 55 Llfel -y~--~ 1~~7 1 

(-'It cor: - is;.! - (I '-SI 

I I ! 3')c - J. :r- b' ') 

(\ .. (;~:: - Ili-J- t /1..S'"1 I 
3'fc- - ID::>-II-J I 

CYb';; L • ~ f1 - I I 2 ~I I 5~C - 1"1-1"1,"5 -)' . • 

('(e:;c.· .:O H -1 17:0, 

\ ::: "5 - ....... - c, -s: ... 55 

1,:>/60":"(" ~ C I ~ - l l w) 
} 7.~~ -",,-~ , "J ... 5 

C: y,,5~ - ,~ H - \ /sc, 

I 
I , 

z::>-'i-Ci,~ -J \ 
c \te- r<:'- I~W - I I"-(~ 

\ \ ZZj ·.· /'-!-I'-!."j-j 

C,(tS-..:. _ \?~ - I '-CG) 1 J 1 T:''S'-C .. :l" -l- ,\,,5 

Sample No.lFraction 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 ira 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, EPA80l5B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRlSC 

Reviewed by:_~;/~ • ....:k.~.c.;::"'7~. -",d"-·i<.t'--______ Date:. __ t.'"1(' ;!<.....:;.;cr,../--!1'--'f'<--________ _ 7 - i j 



SAMPLE FINDINGS SUMMARY 

Site :----=-~_' ---=.5'..,:.:: k.:::....;:b:,..;S-_C..:....' _____ _ 

ARICOC bOe ' j (~...-
~ Data Classification' 

Sample! DV 
Fraction No. Analysis Qualifiers Comments 

eV6';)::' -(3u -IL.oq 

72"..~s-, r-b -5 4, 't-<{s-;. f U'y -r..:!~( 

c. '(65'(.- Bl-J - ("Z.CCl) 

"3 z:r- 7 . .J" ~ i- S 

C't6J(- iJ~ - (l/~ 

!.jce - c -O.l- j5 

CY/>.JC, Ci-l-iI71. 
I 

'100-r,~-&~j' 

CrMc',:I-I-II7l; 
'-fCC - Ii-i(.l- 5 

I \ ' ~ 

-

Sample No.lFraction No. - This value is located on the Chain of Custody in the ER Sample ld lield. 

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 sheel 

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_ N02, HACH_N03. MEKC_HE. PCBRISC 

Reviewed bY :~r!I'--'-..:.~ ..... ;;,""c:;=~'_'!d'_'~'7·I/:<--------Date : 1/(//(,0£ 7 . 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV·3) 

TOP 94.QJ 
Rev. 0 
Attachment C 
Page 9901 115 
July 1994 

Page 1 01 18 

SITE OR PROJECT ~ K. "S~ k . be::; c SAMPLE IDS C YbSC- Bi-+ " s<",-l"-cJ' 

ANAL YTICAlLABORATORY _....:<::::..:c-::.;, e.e:::...::;. ___ _ NO. OF SAMPLES ...;I'-'-t:..-....:V....;O::....L:::::.-____ _ 

LABORATORY REPORT # __ q..:....:::8~I.:::O..:.5:;,!..:s __ _ to.;. _ S .... roc. HE 

CASE NO. '1 L I 'i, l.. <-oct 

COc.. 6C-02.f) DATA ASSESSMENT SUMMARY 

Desenae probiemslqualifications below (Action /terns and Areas of Concern) 
VOC . SVOC PEST/PCB 

1. HOLDING 
TIMES/PRESERVATION 

2. GC/MS INST. PERFORM. 

3. CALIBRATIONSIWINDOWS 

4. BLANKS 

S. SURROGATES 

6. MATRIX SPIKE/DUP 

7. LAS ORA TORY CONTROL 
SAMPLES 

8. INTERNAL STANDARDS 

9. COMPOUND 
IDENTIFICATION 

10. SYSTEM PERFORMANCE 

11. OVERALL ASSESSMENT 

. ,/ (check mark) - Acceptable: Data had no problems or qualified due to minor problems 
N • Data qualified due to major problems 
X • Problems. but do not affect data 
Qualifiers: .J - Estimate 

UJ • Undetected, estimated 

OTHER 

AREAS OF CONCERN: _________________________________ ___ 

Reviewed By: J/kc/L/ 
Date : II//t/qr I 

j f 
AU2·94IWPiSNL:SOPJ044C.RI . 



TOP 94·03 
Rev. 0 
Atlachmenl C 
Page 100 of 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Valida1ion Level 3 DV-3) 

Page 2 of 18 

PROJECT/TASKLEADER:_~.!....:.:.....?L::""~~f¥~~~-'-+l _______________ _ 

ACTION ITDo1S: V·Oc. ~ '$"V'CC ,~L CX.ff-c'"~·,:- cJCC...!'fh..(..[·c (":'-;-t "'-0.+ 
<-tyd~~(0-.h c .. ...s · W,,"::-L. kh.e... €-\ [) ~, M-f jhSO :<::'"-('<''''<::-':51" 

AREAS OF CONCERN: ~C R-i'JJt i "'-ri. ,...t·,( fcl,4;::;:: WI.( v?rEr ~ 
~--.c\\. Of'o..±->"'1 r-evo...-b ttJ.,IM.k b P'-<" .. A'''-~ -(' . "'+ rn:;:-' 

OVERALL DATA QUALITY ASSESSMENT _____________________ _ 

Reviewed By: df~ht 
/) I Dale: I//frdt 

, i 

AlJ2·94IWPISNL:SOP3044C.RI 

", 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verificatiorv'\lalidation Level 3 DV-3) 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the holding..time criteria below that was .usedJo evaJuata the samples.. . 

Gw.6AShrd. ed_ 

TOP 94-03 
Rev. 0 
Attachment C 
Page 101 of 115 
July 199;l 

Page 3 of 1 B 

Other. ______________________________________________________________ ___ 

Lis1 below samples that were over holding time criteria. 

Sample 10 VTSR Date Analyzed Action 

, 

--------..-
-;---

I }f! ).;'0 t..---' 
~ 

----
~ 

------
NOTE: VTSR = Validated time of sample receipt. 

Were the correct preservatives used? Yes GY No 0 

List below samples that were incorrectly preserved. 

Sample No. Type of Sample Deficiency Action 

~ 

-----
V 

--------, If; )/ v..-~ 
~ 

---~ -------
Reviewed By: _____________ _ 
Date: 
AU2 ·94IWPISNL:SOP3044C.RI 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Dala VerifrcationlValidation Level 3 DV·3) 

2.0 GClMS TUNING CRITERIA 

Page 4 of 1 B 

Has a GCMS tuning perfonnance been analyzed for every twelve hours of sample analysis for each GClMS 

instrument used? Yes Gr No 0 

Was the correct standard (listed in the EPA Method) used? Yes g No 0 

Have the ion abundance criteria been met for each tune? Yes g No 0 

NOTE: GClMS abundance criteria is specified by EPA method for GClMS analysis (EPA 8240.A or B270A) . 
. :.. 

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 tune. . 

DatefTime Problem Sample Affected (Action) -----. . 
' f ' l'vrC -----~ 

-----
Check lor transcriptionfcalculation errors. If errors are present, briefly summarize necessary changes : 

t-J/"4 

Is the spectra of the mass calibration acceptable? Yes"E::( NoD 

Reviewed By: JI kt:'·r?/l 
Date: 1t/lt'lqd' 

I ; 
ALI2·94IWPISNL:SOPJ044C.A' 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation level 3 DV·3) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention TIme 

Is DDT retention time for packed columns >12 minutes (except for OV·1 an OV·l0l)? 

Yes 0 NoD 

" no, list below the DDT standards that failed cmeria: 

Affected samples and compounds: L 
IliA / 
rv(/ 

3.2 R"''''lon T;~ Wlndo~ , .J-
list below compoul)ds t~a~ were not within the re ntion time windows. 

fl RT 
Dateffime Compound RT / Window Action 

/ 
II 

/ 
/ 

/ 

Reviewed By: i!ktf1"2 
Date: -..!../.;.~Au.;.VL_~lCi~I:..... __ _ 
AU2-94N1PISNL:SOP3044C.Rl 
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Affected Samples 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 OV-3) 

Page 6 of 18 

3.3 DOT and End"n Oe ... datlon ! 
List below the standards that have a DDT or Endrin breakdown of >20°1. (or a combined breakdown of >200/.) o • 

OatefTime Standard 10 DDT/Endrin % Breakdown/ Action Affected Samples 

/ 
/ 

/ 
/ 

• i .~ / 
1\ i /. < . . / / 

3.4 DBC Retention TIme Check 
) ( I. . 

Is the %0 between EVAL A and each analrYlS uantitallDn and cDnfirmatlon) DBC retentIOn time within ac 
limils (2% for packed column. 0.3% capillary I <0.32 mm. and 1 % for megabore)? 

YesO NoD 

Date Sample 10/ DBC %0 Action 

/ 
/ 

/ 
/ 

For the above criteria outline in Sections 8.1-8.4. check for transcription/calculation errors. 

If errors are found. list bel w with necessary corrections: 

/ 
/ 

I 

Reviewed By: gk~/" 
Date: .J.«r'f-0.,./~/<<-;~u.~----
fJJJ2·94fWP/SNL :SOP3044C.RI 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

4.0 INITIAL CALIBRATION 

Has initial calibration been performed as required in the EPA method? Yes G}--' No 0 

TOP 94-03 
Rev_ 0 
Attachment C 
Page lOS of 115 
July 1994 

Page 7 of 18 

Were the correct number of standards used to calibrate the instrument? Yes [3/ No 0 

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

Yes 0 No 0 tJ/A-

List below compounds which did not meet initial calibration criteria outlined by the EPA method . 

.. 
Instrument 10 Date Compound RFI"IoRSD Action Samples Affected 

/ 
/ 

/ 
/ 

11 //6 V 
~~ 

./ 
V 

~ 
/' 
V 

V -
Check lor transcription/calculation errors. If errors are present, summarize necessary corrections below: 

Reviewed By: I,~&v 
Date: _(L.:;f-I;lJ.:/'+-/.....l'~~t7 ___ _ 
ALI2-94/WPISNL:SOP3044C. A 1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV-3) 

Page 8 of 18 

5.0 CONTINUING CALIBRATION 

Have conti9uing calibration standards been analyzed at the frequency specified in the EPA method? 

Yes {3/ No 0 . 

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

Instrument 10 Date Compound RFI''I.D Action 
Samples 
Allected 

. . , V . 
---------

.~ b' ----}J () ::;:. y--

-----.-----
./" --- II 

Check lor transcription and calculation errors. II errors are found, briefly summarize necessary corrections 
below: . 

)J(4 

Revi~wed By: J/ (Ply 
Date. ~'iWt'-4(iJ,,,:,-=-U.l~~----
AU2·94IWPISNl:SOP3044C.A I 
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6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation level 3 DV-3) 

6.1 MethodlReagent anli Instrument Blanks 

TOP 94-03 
Rev. 0 
AUachmenl C 
Page 107 af 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 GV' No 0 

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

YesW NoD . 

6.2 .FieldfFUnse/Equipment Blanks 

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

sampfing plan. Yes 0 No 0 

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

Conc. POL Samples Affected 
Date BlanklD Compound ( ) ( ) Action Level (Action) 

Lj-7."1 fV\G 2-0'''-''-..;.. ,IL. I, 7""1" T"Jo n ./J'C)c" " r ' 

-----
v 

..dl-tf:l ------<7-~ 
L.-----" 

----------
POL = Practical Quantitation Limit from EPA Method. 

Reviewed By: !lktfb 
D at e: ..L!.,-;,l./t,-,-/.!.t? /'-<?.L!...I' ___ _ 
AL12.94IWPiSNL:sopk4~ .AI 



TOP 94·03 
Rev. 0 
Attachmenl C 
Page 10801115 
Juty 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation level 3 DV-3) 

Page 10 of 18 

Are there any TICs present in the blanks that are also present in the samples? Yes 0 No 0 
If yes, list below. 

7.0 SURROGATE RECOVERY 

Were sUJJDgate recoveries evaluated for each of the samples analyzed by GC or GC/MS? 

Yes 8' No 0 . 

If surrogate standards other than those presented by SW-846 are used, list befow 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. 

Surrogate 

Dale Sample ID/Matrix Compound %Rec Action 

-----
./ -'~ 

AJO /V~ ~ 

~ 
-' -----

~ 
V 

Reviewed By: 4J~~ 
Date: -'-!I/'fic--'--'-t'( /0'-'1,'-"'1'--___ _ 

I I 
AlJ2·94IWPISNL:SOPJ044C.R 1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation level 3 DV-3) 

TOP 94·03 
Rev. 0 
Atlaci1ment C 
Page 109 of 115 
July 1994 

Page 11 01 18 

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

YesD NoD f{A 

Are method blank surrogate recoveries outside of limits upon reanalysis? Yes 0 No 0 fJ/4-

Are transcription/calculation errors present? Yes 0 No (3-'""' 

If yes, note necessary corrections. 

Reviewed By: iG it' 
Date: -t~'-IT4d,,-,rf-A.u.~,--_7 __ _ 
AlI2.94IWPISNL:SO~304~C .AI 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation Level 3 DV-3) 

8_0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSIS 

Page 12 of 18 

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

yesGY NoD 

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

evaluate recDveries and RPOs • 

.. 

%Rec 

Date Sample fD/Matrix Compound RPD Action 

:...{-?.'! -C-ft O-(Q'-<-:Jo -Cl D I &:_ .. \:i.~ "'( ':v--e J Z ~e_ 

Reviewed By: --,A,-,!/~-,>=J;~e""'::~;"':;"'::~'-:i,;.<;t __ 
Date: 1~!(1'/9J' 7 
A1.J2·941WPISNL:SOPJ044C.At 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation level 3 DV·3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

TOP 94·03 
Rev. 0 
Attachment C 
Page 111 01115 
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? 

YesQ/' NoD 

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

. control' limits used. 

Date Compound %Rec Control limits Action Samples Affected 

~_I,-\ _o\g id-r..,1 6«7" 7 cJ - (-;) 0 -r {\:vI 

~:- (J-'18 ~ ~s 

'5- ( y-"ld' ~I./ ~~ . / t . ~ 

Control Limit Reference: _______________________________ _ 

Evaluate RPO 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 %Jfe'{O Control Limits Action Samples Affected 

:l- l'-t _Ct y ·(£~., I z I.~' ZLJ 7Q ''1 A-t( 
::)- (') _ °1 J" )6. -1 ( 

5 -[~ -') r ". )--(. I \ J . 

Control Limit Reference: _______________________________ _ 

Reviewed By: )/£4'7 
Dale: "'/I~/<fP 

j ; 

AU2-94IWPtSNL:SOP3044C.RI 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verificalion'Validation Level 3 DV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

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

Internal Acceptable 
Date Sample 10 Out Range 

'/ r----
- . A \ P);JS----

. \ ' . 
J---::. ~ .----I--

--I----' 

Page 14 of 18 

Action 

~ 

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

YesGV NoD · 

11.0 TARGET COMPOUND LIST ANAL YTES 
11.1 GelMS Analyses 

Are the reconstructed ion chromatograms, the mass spectra for the identified compounds. and the data s)"'Stem 
printouts included? Yes B' No 0 

Is chromatographic performance acceptable with respect to: 

Baseline stability? Yes W No 0 

Resolution? Yes ey- No 0 

Peak shape? Yes Q/' No 0 

Full-scale graph (attenuation)? Yes g/ No 0 

Reviewed By: /I! k.4 
Dale: 1I/(i/1i 

I { 
Al12-94iWPISNL:SOP3044C .Rl 

I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation level 3 DV-3) 

TOP 94-03 
Rev. 0 
Atlachmenl C 
PagQ 113 of 115 
July 1994 

Page 15 of 18 

~er. ______________________________________________________________________ ___ 

Is the RRT of each reported compound within the limits given in the method of the standard RRT in the 

continuing calibration? Yes C)./ No 0 

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 0 

Do sample and standard relalive intensities agree within 20%? Yes g-- No 0 

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

·04 
I 

11.2 GC Analyses 

Are there any transcription/calculation errors between the raw data and the reporting forms? 

Yes ~o Q¥ t-J G 

II yes, review errors and necessary corrections below; if errors are large, resubmittal of laboratory package may 
be necessary. 

Me retention times of sample compounds within the calculated retention time windows for both quantitation and 

confirmation analysis? Yes 0 No 0 0/A 

Was GC/MS confinnation performed when required by the EPA method? Yes 0 No 0 f',J?4 
If no for any of the above. reject positive results except lor retention time windows if associated standard 
compounds are similarly shifted. . 

Reviewed By: 1!/;;~b"'1 
Date: ...:...If+-If,.1 V'-C(..!..L-f ___ _ 
AU2·94,wPISNL:SOPJ044C.R, 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriticationlVafidation Level 3 DV-3) 

Page 16 of 18 
,"-.JV!\ 

Samples affected: ------ -----'-f-,-z.""''''----------------____ _ 

Check chromatograms for false negatives, especially for the multiple peak components (toxaphene and PCBs). 
If false negatives an~ apparent and the appropriate PCB standards were not analyzed, or il confirmed analysis 
was not present, flag the affected data. 

Samples affected: _________ ---'-,'-.)...:./.;..A-'--__________________ _ 

NOTE: Due to the complexities of PCBlpeslicide analysis, each analyticaJ run should be reviewed to verify 
identification and column performance. 

120 FIELD DUPLICATE ANALYSIS . o~ oJ ,.... -. 
Were field duplicates submitted for analysis? Yes 0 NoD 

. . 

" yes, calculate RPD and use professional judgment to determ' e il the data needs to be qualified. list res' 
below. 

~Ple Duplicate Affected 
Date Sample 10 Comp~ulJ1:1 Result Result RPD Samples 

fJV,/ 
./ 

/ 
/ 

/ 
/ 

13.0 COMPOUND QUANTITATIONfREPORTED DETECTION LIMITS 

Are there any transcription/calculation errors lrom raw data to reported results (check at 'east 10% 01 positive 

results)? Yes Q..---' No 0 At( re("'~.~( Uf:' fD5'<+''v-e.. r-es",(f-r 5~..J...J. "L"c... "-,,,,--J.dcJ. 

In addition, verity that the correct internal standard, quanlitalion ion, and RRF were used to calculate the result 
for a minimum of 10% 01 sample data. 

Reviewed By: i ckr:: 4 
Dale: {f/r(/9r 

I / 
/V2·94fWPJSNL:SOPJ044C.Rl 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaliclation level 3 DV-3) 

13_1 Chromatogram Quality 

Were baselines stable? Yes G No 0 

Were any negative peaks or unusual peaks present? Yes 0 NoW 

Were early eluting peaks resolved to basefine? Yes Q/ No 0 

TOP 94-03 

Altacnment C 
Page 1150/115 
July 1994 

Page 17 of 18 

It incorrect quantitalions are evident, note corrections necessary below: ~ _____________ _ 

t-J/A 

Are the required quantitation limits (detection limits) adjusted to reflect sample dilutions and tor soils, sample 

moisture? Yes EY' No 0 

If no, make necessary corrections and note below_ 

l)/A: 
I 

14_0 TENTATIVELY IDENTIFIED COMPOUNDS 

Are Tentatively Identified Compounds (TIC) properly identified with scan number or retention time, estimated 

concentration, and J qualifier? Yes 0 No 0 !J) b 

Are the mass spectra for TICs and associated "best match" spectra included? Yes 0 No 0 .!...-I4-

Are any Tel compounds listed as TIC compounds? Yes 0 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 spectrum? Yes 0 No 0 1 J>- . 
, 

Reviewed By: ;./, kddo/ 
Date: _1LL,<~/I:.t..,'::;c...:./t?L..It"---__ _ 
ALI2-941WPISNL:SOP3044C.RI 
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ORGANIC OATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validalion Level 3 DV-3) 

Do TIC and "best match" standard relative ion intensities agree within 20%1 Yes 0 

Page 18 of 18 

NoD ;-.. y/+ 
Commerns ________________________________________________________________________ __ 

Reviewed By: 

Oate: 

Approved By:" 

Dale 

·Oata package must be approved by ProjecVTask Leader. 

ALn·94IWPISNL:SOP31)44C.A I 

. ...... -
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

TOP 94·03 

Rev. 0 
Atlachml!nt C 
Page 35 01 115 
July 1994 

Page 1 of 16 

SITE OR PROJECT ~f2-C:;;k-6S-C. 
ANALYTICAL LABORATORY coRK 
LABORATORY REPORT # '98' (or-S-

CASE NO. 'f-"2.!'-t, -zzo9' 
SAMPLE IDS C'l'6JC·-CI/-5'c.-,c,£ 

-,4{ck.ir 

TASK LEADER --.\:Il-k:::';"-:.:n:~C-''Tfa''::.<.-:...:..~:t-----
NO. OF SAMPLES -'--...!..II{..!.......IM.:.=~j~"'-::.l.!.L, ____ _ 

CDC 600"'2.1-')" DATA ASSESSMENT SUMMARY 

ICP AA MERCURY CYANIDE 

1- . HOLDING TIMES 
'. 

2. CALIBRATIONS 

3. BLANKS 

4. les 
5. Les 
6. DUPLICATE ANALYSIS 

7. MATRIX SPIKE 

8. MSA 

9. SERIAL DILUTION 

10. SAMPLE VER1FICATION 

11. OTHER ac 
12. OVERALL ASSESSMENT 

./ (check mark) - Acceptable 
Other - Qualilied: J - Estimate 

UJ - Undetected, estimated 
R - Unusable (analyte mayor may nol be present) 

AREAS OF CONCERN: _____________________________________________ ___ 

REVIEWED BY: dky'£,-( 
, I 

DATE REVIEWED: _-'7lfu.0;.;· ~f-/..!..<i.::....f'-----------

Al12-94IWPISNL:SOP3044C.RI 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidation Level 3-DV3) 

Page 2 of 16 

AREAS OF CONCERN: ______________________________________________________ _ 

OVERALL DATA QUALITY ASSESSMENT __________________________________________ _ 

Reviewed By: /I /~k7 Date: _--7I(L0-:...:f0
7L
,Yi....!...£I' ________ _ 

AL/2·94IWP/SNL:SOPJ044C.RI 



I 
\ . 

1.0 HOLDING TIMES 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation level 3-DV3) 

TOP 94-03 
Rev_O 
Attachment C 
Page 37 01115 
July 1994 

Page 3 01 16 

list holding time criteria used to evaluate samples, indicating which samples exceed the holding time. Holding 
time begins with validated time 01 sample collection. 

Holding Days Holding Action 
TIme Time was 

Parameter Criteria Sample 10 Exceeded 

/ 
. - / 

V 
/ 

./ ~ 
117)./1(;-..-/ 

fJ/ 
/ 

,..- V 

~ 
./' 

./ 

Were the correct preservatives used? Yes G No 0 

list below samples that were incorrectly preserved_ 

Sample No_ Type 01 Samples Deficiency Action 

/ 
~ 

/ . 

------_ , i{f ----/v'l/;;::---

--------- v 

~ 

Reviewed By: 6/;;K~T Date: _--:;/(rL/?i...:..r-;."" h'--'-'"/''--________ _ 

Al12-94,wPISNL:SOPJ044C.RI 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriticationNa/idation 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: qO·-(lo 

Mercury: «\:l - 1 .... 0 

Cyanide: 
Other: ---------------------

Ust b~/ow me imal.ytes which did not meet %R criteria for initial and continuing calibration standards: 

ICVlCCV 
Analysis Date # Analyte %R Action Samples Affected 

/' ~ 
A f.iA./ 

P: ___ 

-~ 
-~ -I------

2.2 Analytical Sequence 

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

cY NoD 

Have initial calibrations been performed at the beginning of each analysis and at the frequency indicated by the 

EPA method? Yes I:!Y No 0 

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 0 

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

;\JIg 
I 

Reviewed By: £J;tf4 Date: --';'li"'IZJ"";/OFv§;:....<...t<.':?----______ _ 

A1J2·94N1P/SNL:SOPJ044C.Rl 

J. 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

TOP 94·03 
Aev.O 
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Pags 39 01 115 
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Page 5 of 16 

Were the correlation coefficients for the calibration curves for AA. Hg. eN. and other spectrophotometric 

methods ~O.99S? (Check calculations performed for calibration curves.) Yes ~ No 0 

If nO.list: _____________ .I.::.IV:.;./-'-' 4.l....... __________ ______ _ 

Date Analyte Coefficient Action Samples Affected 

~ 
l..---'" 

,C: ----f0~ --J.---

--~ 
Check for transcription and calculation errors involving calibration summary forms and raw data. Briefly 
summarize errors·and associated actions when dala quality might have beim affected. 

3.0 BLANK ANALYSIS 

3.1 Initial and Continuing Calibration Blanks 

Have Initial and Continuing Calibration Blanks (ICB/CCS) been analyzed at the frequency required in the EPA 

method? Yes g' No 0 

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

Lisl analytes detected in ICB and CCBs below; 

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

Analysis Date ICBlCeB No. Analyte Cone. 
Required 

Detection, Limits Action Level Samples Affected -I \/"> k'e 
-------I-

-V-

Reviewed By; t?f'c.fk4 Dale: _-';1i'~-'-Ii'70h~~"--------__ _ 

Al/2·94IWPISNL:SOP3044C.RI 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3-DV3) 

Page 6 of 16 

3.2 Method Blank 

Was one method blank analyzed for: 

Each of 20 samples? Yes IT, No 0 
Each digestion batch? Yes GY No 0 
Each matrix type? Yes ~ No 0 
Both AA and ICP when both are used for the same ana/yte? Yes 0 No 0 }--'i iJ. 

or . . 

At the frl!lquencyindicated in the EPA method or QAPjP? Yes ~ No 0 

NOTE: Method blank is the same as the calibration blank for mercury and for w~t 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 
Date Detection 

Limits Samples Affected 
- / 

~ 
~ . 

..-- ---I J(' }, ... ';:' .---
~ 

----------------- tGf ~ .... 1...., ....-../ 
Is concentration in the method blank below the ~eliawlimit? Yes U::f No 0 

1 

Affected samples: ______ ....:.W..;;.::..;;>.:..f\.~e.-:::::.-____________________ _ 

Date: -~1T~~O'o::....0.L~.:::...ff" ________ _ 

AlJ2·94IWPISNL:SOP3044C.R' 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

3.3 FieldlRinseJEquipment Blanks 

TOP 94-03 
Rev. 0 
Anacnmenl C 
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Was a field/equipment blank anaiyzed as required by the EPA method or QAPjP? YesO No 0 

list below analytes detected in the field blanks_ NOTE: 
digestion weights and volumes_ 

/ 
.' - -~ V.fj/ 

, 17 
/ 

Analvt/ 

Required 
Collection Detection Samples 

Date Blank 10 Cone.. Limits Action level Affected 

/ 
/ 

/ 
1/ 

/ 
/ 

/ 
, 

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 G}' No 0 

Samples aHected: to/4 
------------------~~, ~----------------------

Are the values of the ICS for solution AB within 80·120%R? Yes GJ" No 0 

If no, is the concentration 01 AI, Ca, Fe, or Mg lower than in teS? Yes 0 No 0 ;J/4 

Reviewed By: £.£4- Dale: _71f~t1'7rt!>A<-:....:.'f'p_-,--______ __ 

AU2·94/wPiSNL:SOPJ044C.AI 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-DV3) 

Page 8 of 16 

If no, lisl below all analytes which did not meet O/OR crileria and in which the concentration of N, Ca, Fe, or Mg 
is higher than in the ICS; 

Date Analyte O/OR . Action Samples Affected 

~ 
/" 

\ \('I.1...k: ~ 
-~ ---f.--

~ 

Are any results> IDL for those analytes which are not present in the ICS solution A? Yes 0 No Q--

If yes, results >2 (absolute value of the IDL) indicate either a positive or negative interference and must be 
quaflfied. 

Samples affected; ~-------------------,.i'-' ..... ! t(-I.,..4 __ ------_____ _ 

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

5.0 LABORATORY CONTROL SAMPLES (LeS) 

Was an LCS analyzed al required frequency? Yes GY'/ No 0 

Samples affected: _______________________________ _ 

AL/2·94IWPISNL:SOP3044C. R' 

Date: I~ 
{ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaJidation Level 3--DV3) 

Page 9 of 16 

Ust below any LCS recoveries not within limits. 

Preparation 
Date Analyte %R Action Samples Affected 

--------/ ...- ........--
" A. \ 6 _____ 

.I'!;:::;--
- - ........----I-' ---.....-- ,....... 

6.0 LABORATORY DUPLICATE ANALYSIS 

( Were laboratory duplicate~ analyzed at required frequency? Yes W' No 0 

Samples affected: ___________ .;...10_·...:.IA..:. . ..:...-_________________ _ 

Was laboratory duplicate analysis performed on field or equipment blanks? Yes 0 NoW 

Samples affected: _____________ .:.If\.j---!-/_A.:...-_______________ _ 

Is any value for sample duplicate pair <POL and the other value> 1 OxPOL? Yes 0 NaG--

Samples affected: ___________ --!.rJ-+IA!::l~. ______________ _ 
I 

Reviewed By: /?:J;;<4 Date: _---'-11;.<..~'_'il'b,4.A-'-~.:.-'/---------
AlJ2·94IWPISNL:SOP3044C.R I 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Ust below concentrations of any analyte that did not meet criteria for duprlCate precision: 

f-JJ ~ 
I 

Sample Preparation 
10 Matrix Date Analyte pal RPD Action ---~ 

'. ~./ J- -~ Z. r--

""" ~ -------

Page 10 of 16 

Samples 
_Affected 

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

, '/ /1-,- , ,\ 

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were field duplicates collected a\ the frequency indicated in the EPA method or OAPjP? 

Yes 0 No 0 I\J ~ 'A.-c... s ~L ,,<l+.:- '\ 

If yes, qualify data associated only with the field duplicate pair. 
values are greater than the IDL. 

Is any value for sample duplicate < practical quantilation Ii 

Reviewed By: £'k~4 Date: ~J 
7 

AlJ2·94IWPISNL:SOPJ044C.Rl 

reach analyte in which both 

YesD NoD 

.' 



( 

Samples affected-

' . 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

L 
/ 

TOP 94·03 
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July 1994 

Page 11 of 16 

U~ below tho .oalyIos that do not me .. RPO ., POL ..... ~.mo ,rit.ri. os lho,o "",d ,., 
laboratory duplicate analysis or criteria specified in EPA metho or sampling plan_ 

. . 
- . Collection C~ILimit Samples 

··r 10 . Matrix Date RPD Action Affected 

" / , \ / 
IU J / 
I / , 

/.-
/ 

/ 

Ched< I" ""'''"PI.~L om",. 
might have been affects. 

Briefly summarize errors and associated actions when data quality 

/ 
/ 

/ 

B.O MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionlpredisfallation spike. 

Was a mat~ix spike prepared and analyzed at the required frequency? Yes cg-/ No 0 

Reviewed By: £y'{4 Date: _~I (/t-:.~(o,,-0;,w;t'<:..-.-_______ _ 

AlJ2-94N1PISNL:SOPJ044C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidation level 3-DV3) 

Page 12 of 16 

Were matrix spikes performed at the concentrations specified by the EPA method? Yes c:rNo 0 

Samples affec:ted: ________________________________ _ 

Was matrix spike analysis performed on field or equipment blanks? Yes 0 No Q' 
I . 

If equipment orJield blanks are the only aqueous samples. matrix spike analysis may be performed; however. 
matrix spike .sampl~s must be present for the other matrices. 

Samples affected: ______________ ..:..f'-J_·'t/..!..A....;... _______________ _ 

Ust below the % ':ecoveri~s for analytes that did not meet the criteria: 

A-. ,( l ' " 

Sample Prep!!:' dUOi • 

10 Matrix Date Analyle %R Action Samples Affecte<f 

~'1 D'11 (l - I S (, -9 -qs As -:x 77 -:s O'-foY7o- ( 

IS - \ (,- L(3 n , 'f~ "l~ ~ 
~ -'{-q~ ~£ ~ ;)' L ~.--e N--<. 

Check for transcription/calculation errors. Also check to ensure matrix spike concentrations are not affected by 
sample dilutions performed, "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 Q.AJQC requirements, Brielly summarize errors and associated 
actions when data quality might have been affected. 

Acr - [VI. r .II- .""S 0 d~r 

f' b • {'vi ~ o.n::.~ '7 (0 ...... 

":>e. - O~t,Mj o~~ ~~~U1) tet .. ,\(; /"0) L.LJ(ocS ok.. 

Reviewed By: .Lk~ 
AlJ2·94fWPISNL:SOP3044C.Rl 

Date: #,r 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3-DV3) 
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Page 13 01 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 digestion efficiencies andler 
problems with matrix spike solution. For example. if matrix spike recovery for selenium is 0% and preparatilm 
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 OC analyses (not required if MSA is 

done)? Yes ~ No 0 

Samples affected: __________ ---!.tJ;:.,(f-:.'A~ ______________ ___ _ 

Were postdigestion spikes analyzed for samples. including OC samples? Yes Gf No 0 ~ ~~ . ...Nr--.( 

Were postdigestkm spikes analyzed at the required concentration? Yes Q/ No 0 

Samples affected: ---------------..:::"-'f/~.q:::l/ _-,-______________ _ 

Was a dilution analyzed for samples with postdigestion spike recovery <40%? Yes 0 NoD 

Samples affected: ______________ ...1.J\....:,..,::·:::'--r/!.:..A..I-______________ _ 

MSA Analysis (Method of Standard Additions)-MSA is required when serial dilutions are not with ± 10%. Was 

MSA required for any sample but not performed? Yes 0 No GY 

Are MSA calculations outside the linear range of the calibration curve? Yes 0 No 0 tJ/1t 

Reviewed By: ~4 Date: _-'7;y~0~C;L.0~rt' _______ _ 

AU2·94IWPISNL:SOP3044C.RI 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidation Level 3- DV3) 

Page 14 of 16 

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

Samples attected: __________ -'''-J:q.) ... &"--___________ ______ _ 
I 

10.0 SERIAL DILUTION ANALYSIS 

NOTE: Serial dikrlion analysis (ICP) is required only for initial concentrations equal to or greater than 10x1DL. 

n applicable. was a serial dilution performed for: 

Each 20 samples? Yes 0 No 0 
Each matrix type? Yes 0 No 0 

Samples affected: ... 1~ llt 

List below results which did not meet criteria of %0 <10% for analyte concentrations greater than 50xlOL 
before dilution: 

Analysis 
Date Sample 10 Analyte IOL %0 Action . Samples Attecte d ------------U . /-1--..__ ~ 

--~ 
----------------

Check for calculation errors and negative interferences_ 

Date: /*/ 
7 

AV2·94N1PISNL:SOPJ044C.Al 

.. ,~ . 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-DV3) 

11 _D SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

TOP 94-03 
Rev_ 0 
Attachment C 
Page 49 of tiS 
July 1994 

Page 15 at 16 

Are instrument detection limits present ~nd verified on a quarterly basis? Yes ~ No 0 

Are IOLs present for each analyte and each instrument used? Yes GY No 0 

Is the IDL greater than the required detection limits tor any anal~e? Yes 0 
(If tDL > requiretl.detection limits, flag values less than 5xIOL) 

NoGY 

Samples affected: ________________ ".J...C.A--=..,! .... ";...;A ____________ _ 

Are tCP Interelement Correction Factors established and verified annllally? Yes B" No 0 

Are IC? Linear Ranges established and verified quarterly? Yes ~ No 0 

If no lor any of the above, review problems and resolutions in narrative report ___________ _ 

f_ " p ' 
! /i1' 

11.2 Reporting Requirements 

Were sample results reported down to the pal? Yes c;( No 0 

II no, indicate necessary corrections_ 
Q 

"0;A 

Were sarrple resu~s that were analyzed by Ie? for Se, Ti, As, or Pb at least 5xlDl? Yes 0 No 0 f-J (,4 

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

limits? Yes GY No 0 " 

Aev;ewed By, U~. 
Al12-94N1PISNL:SOP3044C"RI 

Date: -"-7(A<.LTOA~~..Ltt ______ _ 
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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. 

Were any sample results higher than the r.near range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No CY . 

Samples affected: __________ -.-.:(\).:::..;./~4:::t' ~ _______________ _ 

11.3 Sample Quantitation 

Check a minimum of 10% of poSitive sample results for transcription/calculation errors. 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. 

Date: -7r~(;..!.«7'0A::""'~r.!::?f:...-_--____ _ 

AU2·94IWPISNL:SOP3044C.Rl 
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Records Center Code: ER 1 1333/65B 1 DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: ER Site 65C ----------------------- Case No.lService Order: 7214.22091 CF0507 

SNL Task Leader: HAGGERTY OrglMaiJ Stop: 6134/1148 

SMO Project Coordinator : SALMI Sample Ship Date: 4/16/98 --------

ARCOC Lab LabID 
Preliminary 

Received 
Final 

Received 
EDD Req'd 
YES NO 

EDD Rec'd 
YES NO 

600215 CORE 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

Filed in Records Centel : 

Comments: 

981055 

Date 

tt-fWff 

6/24/98 

1LtIrF 

6124/98 

Correction 
Request#: 

Requester: 

Signature: 

Faxed To: 

Person Notified : 

Transmitted To: 

[KJD0D 
DODD 
DODD 

Doug Vetter 

Transmitted By: ...!~=~=--.!..-__________ _ 

('-' Received (Records Center) By: ____________________________ _ 



CVR-600215 

Contract Verification Review (CVR) 

Project Leader Grace Haggerty Project Name -=E~R--,=S~it~e--,=6~5~C~ ____________ _ Case No. 7214-220900 

ARICOC No. _6::.:0:..:0::::2..:.:15==--______ _ Analytical Lab Core - Denver SDG No. 981055 __ _ 

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 Com lete? Resolved? 
No. Item 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 analvses 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. Item Yes No If no explain Yes No -- -

2.1 Data reviewed, signature ---
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 
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 aOPlicable 
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 result data provided x 

, 
'. 



CVR-60 

3.0 Data Quality Evaluation 
Item Yes No If no, Sample ID No.lFraction(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 
(mg/liter or mg/Kg). Units consistent between QC samples and sample 
data. 

3.2)Quantitation limit met for all samples? X 

3.3) Accuracy X 
a) Laboratory control sample accuracy reported and met for all samples? 

b) Surrogate data reported and met for all organic samples analyzed by a X 
gas chromatography technique? 

c) If requested, matrix spike recovery data reported and met . X Metals: Arsenic MS/MSD recoveries for 040430-001 were slightly low at 72.8% 
and 76.6, resp. Lead MS recovery low at 45.5% with RPD at 21 .6%. Selenium 
MS slightly low at 72.8%. 

SVOC: Benzidine MSD recovery high at 235.3% however MS recovery 
acceptable and sample results were non-detect. 

3.4) Precision X LCS and DCS recoveries were acceptable for tetryl, however the overall RPD 

a) Laboratory control sample precision reported and met for all samples? was slightly high at 36.7%. 

For rad analysis, sample duplicate precision reported and met. 

b) If requested, matrix spike duplicate RPD data reported and met, X SVOC: The MS and MSD recoveries were acceptable for the following 
compounds, however the overall RPD was slightly high: chrysene (51.7%), 
dibenz(a,h)anthracene (52.8%), 1,4-dichlorobenzene (30.1 %), 1,2,4-
trichlorobenzene (30.6%), and benzoic acid (51 .3%). 

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 in X 

method blank; "U"- analyte undetected (results are below the MDL or l.." 
(rad»; "H"-analysis done beyond the holding time. 

3.6) Narrative included, correct, and complete? 'I ''';''''" ... ""'''ay~iorrhotdi~f . 
" 

1/5 ; 'i "'I(t . 



CVR-600215 

4.0 Data Quality Evaluation Continuation 
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. ~ Yes No 

Based on the review, this data package is complete. ~ Yes No 

If no, provide : nonco formance report or correction request number 
V:.' 

and date correction request was submitted: _____ _ 

Reviewed by: Date: ~ Closed by: _____________ _ Date: ____ _ 
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SF 2001·COC (10-97) 

SupolSedos (5-87) Issuo 
Internal Lab 
Batch No. 

Dept. No.lMait Stop: 1148 

ProjecVTask Manager: Grace Haggerty 

Project Name: ER Site 65C 

Record Center Code: ER/1333/65BIDA T 

ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 0/2 
SARNVR No. Press Fl for ins/rue/ions for each field. AR/COC-IL--_60_0_2_1_5_-I 

Lab Contact: Tim Kellog/307-235-5741 
Bill 10: Sandia National Laboratories 
Supplier Services, Dept. ___ _ 
P.O. Box 5800 MS 0154 

lAB USE 

EDD !8IYes 
Raw data package 

f~~~"~~~;;~~~~~~~~~~ii~~~~~~~~~~~~~~~~~I!~~~ ·COC #SN~lreleases#6000215 off-site. 
·RCRA Metats+Be(6010/7000),HE(8330) 

SVOC(8270B), VOC(8360A). 
Please list as 

Original To Accompany Samples, 
Laboratory Copy (While) 

1st 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) 
Press Fl for ins/ructions for each field. AR/COC-

Laboratory Copy (White) (Yellow) 



" 

/" ....-_~'f-...a.;. CI.~n..'V"-........J 

SAMPLE FINDINGS SUMMARY ,.A.-.. \,J "1- ,:: ",' ~_~ 

Site: (rZ '5-, k ~ 'S"' C 
ARICOC 6c'6 L..l £ 

Sample! 
Fraction No, Analysis 

C'ib5C -Gl ... -
E(lA ~330 O l-E & 

(O~-9~-L 

, rCO--UL - 7 

Data Classification' 

DV 
Qualifiers Comments 

UJ 

U1 phe.,ol 

u-S C{ - .\'l+-r" {h'<""'c ( 

Sample NoJFr'action No. - This value is located on the Chain ofCuslody 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. 

DY 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 TlDa 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 Metbods - Anions_CE, EPA6010, EPA6020, EPA7470/l, EPABOISB, EPAB081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCB Rise 

R~I~'" by,,4J;:;..4 D .. ,,---;(,<-0..;..t-:-f-Y_"'l....:.'7 __________ _ 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

TOP 94-03 
Rev_ 0 
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Page 9901 115 
July 1994 

Page 1 01 16 

SITE OR PROJECT ff S;:-k (;, $" C- SAMPLE IDS c'Yb5C--Gr'2--01·-eD 

ANALYTICAL LABORATORY c.c. R...£ NO. OF SAMPLES _ 1'--_ _ _ _ _ _ 

LABORATORY REPORT # '15 LOS'-/ !-n:,5VD C,.VOC 
CASE NO_ '12., 4, 'Z--z.cq 

C.6C b06-L I b DATA ASSESSMENT SUMMARY 

Describe probiemslqualifications below (Action Items and Areas of Concern) 

VOC SVOC PESTIPCB 

L HOLDING V / 
TIMES/PRESERVATION 

2_ GC/MS INST. PERFORM. v ./ 

3. CALIBRATIONSIWINDOWS ./ ./ 

4. BLANKS ./ v 
5_ SURROGATES / ./ 
6_ MATRIX SPIKEIDUP tJA. i'-V>: 
7. LABORATORY CONTROL v -:r 

SAMPLES 

8. INTERNAL STANDARDS J /" 
9. COMPOUND I'::: ,/ 

IDENTIFICATION 

10. SYSTEM PERFORMANCE ~ / 
11. OVERALL ASSESSMENT ./ v 

. ./ (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 

I-\-E: 
OTHER 

./ 

t-' t.. A 

~ 
./ 

J 

AJA: 
~ 

N/f1 
v 

./ (1) 

./ 

AREAS OF CONCERN: ___________________________________________ ___ 

Reviewed By: d. M/:fj,c/ 
Date: (~/:ZC:/9(f / 
AV2·94/WPISNL:SOP3044C.AI 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

Page 2 of 18 

PROJECTflASKLEADER:~~~~c~~~~~r~~~ ____________________________________ ___ 

AOTlor4 ITEMS __ ~V~O:::..::C=<-~---L~~o~h~k~..!i"t8'L":2O\.~\.::"::' Gd.=:..::' '-'-' ___________ _ 

Reviewed BY:' dk~7 
Date: (tJ/;?tJ!U , , 
AL12·94IWPISNL:SOP3044C.R 1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificatiorVValidation Level 3 OV·3) 

1.0 HOLDING TIMES AND PRESERVATION 

TOP 94.03 
Rev. 0 
Attachment C 
Page 101 Df 115 
Jufy 19~ 

Page 3 of 18 

Indicate the hoJding..time criteria below that was . .used..to evaluate the samples.. . 

~3rd.ed. r. ______________________________________________________________ __ 

List below samples that were over holding time criteria. 

Sample 10 VTSR Date Analyzed Action 

, ~ 
~ 

~/ ----J \( I!J~ 
~~ 

-~ -------
NOTE: VTSR = Validated time of sample receipt. 

Were the correct preservatives used? Yes W No 0 

List below samples that were incorrectly preserved. 

Sample No. Type of Sample Oeficiency 

./ ~ 
JJ()(v :::---

--~ -------
A,,;,w,d .Y' II? ~ 
Date: /f/ab 
A1J2·94IWPISNL:SOP3044C.RI 

"~ 

Action 

/ . 
.,-V 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriflCationlValidation Level 3 DV-3) 

2_D GClMS TUNING CRITERIA 

Page 4 of 18 

Has a GCMS tuning periormance been analyzed for every twelve hours 01 sample analysis for each GC/MS 

instrument used? Yes Q- No 0 

Was the correct standard (listed in the EPA Method) used? Yes GY No 0 

Have the ion abundance criteria been met for each tune? Yes 9'" No 0 

NOTE: GClMS abundance criteria is specified by EPA method for GClMS analysis (EPA 824D_A or 827DA)_ 
. . ':, . 

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 tune_ . 

DatefTime Problem Sample A"ected (Action) 

~ 
, T , A ~ ______ 

~ 

---V--

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

Is the spectra of the mass calibration acceptable? YesT~r No.O 

Reviewed By: (~ 
Date: 1.:7&0.1 ;e . { 

Alrz·94IWPISNL:SOP3044C.RI 

, . 

~ """ . 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-J) 

3_0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention TIme 

Is DDT retention time for packed columns> 12 minutes (except for 0 -1 and OV-101)? 

Yes 0 NoD 

If no, lisl below the DDT standards that failed criteria: 

Affected samples. and compounds: A / 
I \ +\/ 
/\1; 
I \ 

12 ."" .. ". TIme Wl.do~ .;.. 

List below compounds t~a~ were not within the etention time windows. 

RT 
DalefTime Compound R,j Window Action 

/ 
/ 

Reviewed By: 4'6 
Dale: /~I:?IZ/i? 
AU2-94IWPISNL:SOP3044C.At 

/ 
II 

/ 

TOP 94-03 
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Affected Samples 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation level 3 DV-3) 

Page 6 of 18 

33 DDT and Endrin Degradation 

~'" below tho """",,,"S .... have a DDT., E""rin """,,"'''''' ., >2";': a ",mb,,,,, "'eakdo~ 01 >20%). 

DatefTime Standard 10 DOT/Endrin % Breakdown / Action Affected Samples 

/ 
/ 

/ 
/ 

, ~'\ L 
\ I l1L 

3.4 DBC Retention TIme Check I\J( J. 

. J 
Is the %0 between EVAL A and each analysis ( antitation and confirmation) OBC retention time within or 
limits (2% for packed column, 0.3% capillary 10 <0.32 mm, and 1 % for megabore)? 

Yes 0 NoD 

Date Sample 10/ DBC %0 Action 

/ 
/ 

/ 
/ 

For the above criteria outlin in Sections 8.1-8.4, check for transcription/calculation errors. 

If errors are found, list b w with necessary corrections: 

/ 
. 

I 
I 

Reviewed By: -,",,'-"'.=..1"'-':''-;''--­

Date: 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

4.0 INITIAL CALIBRATION 

TOP 94·03 
Rev. 0 
Anachmenl G 
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Page 7 01 18 

. Has initial calibration been performed as required in the EPA method? Yes B'" No 0 

Were the correct number of standards used to calibrate the instrument? Yes [jJ/ No 0 

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

Yes 0 No 0 ,J.J)1t 

List below compounds which did not meet initial calibration criteria outlined by the EPA method . 

. . 

Instrument ID Date Compound RFI%RSD Action Sa~ples Affected 

V 

/ 
/' 

r /"'" .,-V 
, \/', ~ 
IV> V 

/ 
/ 

/ 
/ 

Check for tran.scriptionlcalculation errors. If errors are present, summarize necessary corrections below: 

R,,; .. ,d By, zr"" 
Dale: 0 70/.;:>p 
AlJ2·94IWPISNL:SOPJ044C.Rl 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

Page 8 of 18 

5.0 CONnNUING CALIBRATION 

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

Yes B"'. No 0 

list below air compounds which did not meet continuing calibration requirements. 

Instrument 10 Date Compound RFJ'%D Action 
Samples 
Affected 

.. , l.----"' . ------,t ;/ j!l: ~----
)J~ 
~ 

. ~ 

/ 
~ 

Check for Iranscriplion and calculation errors. If errors are found. briefly summarize necessary corrections 
below: . 

Reviewed By: ~~~ 
Dale: ,M a~:yff 

7 ; 
AU2·94IWPISNl:SOPJ044C.Al 

.. 

II 
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6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation level 3 DV-3) 

6.1 MelhodlReagent and Instrument Blanks 

TOP 94-03 
Rev. 0 
Atlachment 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 Q/ No 0 

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

YesQ/ NoD 

6.2 Field/FlinseJEquipment Blanks "'5<A.--ykr c><-e .e c(v~"* 6 Ll'5. 
Are there field/rinse/equipment blanks associated with each sampling day or at frequency specified in the 

sampling plan. Yes 0 No 0 1--/4 . 
List below compounds for which analyses were requested that were detected in any of the blanks analyzed: 

Conc. POL Samples Affected 
Date Blank' 10 Compound ( ) ( ) Action level (Action) 

--------C- ------)JU ~ 

---------------~ 
pal = Practical Ouanlitalion Limit from EPA Method. 

Reviewed By: Ji k~;? 
Date: /b/7"" lie 
AlI2.94IWPISNL:SOPJb44C.~' 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidation Level 3 DV-3) 

Page 10 of 18 

Are there any TICs present in the blanks that are also present in the samples? Yes 0 No (3'----
If yes, list be low. 

,u/..4-
i , 

7.0 SURROGATE RECOVERY 

Were surrogate recoveries evaluated for each of the samples analyzed by GC or GC/MS? 

Yesg NoD 

II surrogate standards other than those presented by SW-846 are used, list be/ow with reference to applicable 
control limits used to evaluate the percent recoveries. 

Surrogate Compound Control Umits 

"76-(70 

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

Date Sample IDfMatrix 

5- (")"-{jg tvlc~cl £ l",,-t. 

L.C'S 

, ' o C.S 

Reviewed By: ~k.';1 
Date: (()1J'o/c/j 

; I 
AlJ2·94IWPISNL:SOP3044C.R 1 

Surrogate 

Compound %Rec Action 

7\'-<.-ONT "3""3 7" U"1 
IJZ) 7", 

~ . 137. 11 



ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificationlVa/idation Level 3 DV-3) 

TOP 94-03 
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Page 11 of 18 

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

Yes 0 No_ {3-'" 

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

Are Iranscription/calculation errors present? Yes 0 

If yes, note necessary corrections_ 

Reviewed By: ~~dtf/ 
Date: 10 ';/v/'l.P J 

Al12-94IWPISNL:SOP3044C.RI 

'J I#; ~ i ( 

No 0 jJ(A-
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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) ANA.LYSIS fJ6~ ((et~5~"e 
Were MSlMSDs analyzed at the frequency required by the EPA method or QAPjP tor each matrix type? 

Yes o · No 0 }:)/ A 

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

evaluate recoveries and RPDs. 

Date Sample ID/Matrix 

L 
../ 

Reviewed By: Ilkk'Y 
Date: (o/7cyt;j' 

I I 
AI.I2·941'11P ISNL :SOPJ044C.R 1 

/'" 
V 

%Rec 

~ Compound RPD 

'/ 
, ~ V 

0Lt;/ 
/ 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriflcationNalidatioo Level 3 DV-3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

TOP 94·03 
Rev. 0 
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Page l 11o/ltS 
Jufy 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 E1' No 0 

Evaluate percent recoveries based 00 control limits established in individual EPA methods. or use established 
laboratory control limits. List below recoveries of compounds which did nol meet criteria with reference to 

. control limits used. 

Date Compound %Rec Control Limits Action Samples Affected 

..;: ~ !iZlf '" r 6 ' I I " .. 0 of U 

S"-(-"I~ P\-...e/\o( ~ "' ... 'S"J-rJl U""} CY~'5C - G~-Cl- EO~ 

Y ~ l- cl '6 '{-..u~~~1 'i 'il ~ -' l-l")f V:.\ ,L 

'$- (0) - ~8 ~.c ~ L."w 70 -11 c U~ J 
Control Limij Reference: -------------------------------------------------------
Evaluale 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 
. /·"-to 
%Ree Control limits Action Samples Affected 

'5 - t,-_c\ ~ ~ ";:> 20.7. '!: 20 I . UJ ( :16,-C-G.e-c (-E6' 

Control limit Reference: -----------------------------------------------
~ - Mu \~yl-e (o"\,,, " .N"\C~.r <lv.!,:ci.e reco~'7 cr rk.,:..",- -iZr Lcr IOcr; . 

Ntl 'R..PO s o..,t. ;ie c.r,-k,.;"", 

Reviewed By: ~JU:(Z"''? 
Date: J?/3o,/9? 
ALI2·94IWPISNL:SOPJD44C.Al 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificatiorVVaJidalion Level 3 DV-3) 

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 

Page 14 of 18 

Action 

~ 
V--

- . , I /I I rY: _____ 
. , -. 

/~ I:---"'" 

---- I---" 

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

Yes I:!Y' No o· 
11 .0 TARGET COMPOUND LIST ANAL YTES 
11.1 GCIMS Analyses 

Are the reconstructed ion chromatograms, the mass spectra for the identified compounds, and the data sr-stem 

printouts included? Yes EY No 0 

Is chromatographic performance acceptable with respect to: 

Baseline stability? Yes I:i}/ No 0 

Resolution? Yes W No 0 

Peak shape? Yes rr No 0 

Full·scale graph (attenuation)? Yes W No 0 

Reviewed By: ifio:!'1' 
Date: t'"Cl v-o/<?j 
Al12·94tWPISNL:SOP3044C.Al 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verificalion/Vafidation Level 3 DV-3) 

TOP 94-03 
Rev. 0 
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Page 113 of 115 
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Page 15 of 18 

~her. ____________________________________________________________________ __ 

Is the ART of each reported compound within the limits given in the method of the standard RRT in the 

continuing calibration? Yes 0 No 0 10! A. 

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

the mass spectrum? Yes 0 No 0 tJ I A 

Do sample and standard relative intensities agree within 20%? Yes 0 NoD N(4 

If nO'for any ot'the above, indicate below problems and qualifications made to data: 

A,}!A -- r\Q (O<WD)'-olr "/'e-kdc.1 
i -r 

11 .2 GC Analyses 

Are there any transcription/calculation errors between the raw data and the reporting forms? 

YesW NoD 

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

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

confirmation analysis? Yes 0 No 0 ./-JIA. 

Was GC/MS confirmation performed when required by the EPA melhod? Yes 0 NoD "-'(4 

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

Reviewed By: /f(...;;;:::: kC? 
Date: /t(/J'o/fJ' / 
AlJ2·94IWPISNL:SOPJ044C.R 1 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV·3) 

Page 16 of 18 
Samples affected; __ --:-_ _ _ _ _ ..:..I\J.:=t/-.;:!;:.A~----------_______ _ 

Check chromatograms for false negatives, especially lor the multiple peak components (toxaphene and PCBs). 
If lalse negatives an~ apparent and the appropriate PCB standards were not analyzed, or if confirmed analysis 
was not present, flag the affected data. 

Samples affected; _________ ...:.tJ....:.(,_A-__ ~ __ ~ ___________ _ 

NOTE; Due to the complexities of PCBfpesticide analysis, each analytical run should be reviewed to verify 
identification an~ column performance. 

12.0 FIELD DUPLICATE ANALYSIS 

Were field duplicates submitted for analysis? Yes 0 

If yes, calculate RPD and use professional judgment to determine if the data needs to be qualified. list rest. . 
below 

Sample Duplicate Affected 
Date Sample 10 Compound Result Result RPD Samples 

-~ 
, ) -~ 
~ ~ 

-~ 
-~ 

13.0 COMPOUND QUANTITATIONfREPORTED DETECTION LIMITS 

Are there any transcription/calculation errors from raw data to reported results (check at least 10% 01 positive 

results)? Yes 0 No 0 ~ i l. 0 

In addition, verify that the correct internal standard, quantitation ion, and RRF were used to calculate the result 
lor a minimum of 10% of sample data. . 

Reviewed By: dk~7 
Date: (tJ/::;>o/'?'t> 

i i 

Aln·94IWP/s Nl :SOPJ044C.Rl 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNarlClation level 3 DV-3) 

13_1 Chromatogram Quality 

Were baselines stable? Yes W- No 0 

Were any negative peaks or unusual peaks present? Yes 0 NoEJ---" 

Were early eluting peaks resolved to baseline? Yes S- No 0 

TOP 94·03 
Rev. 0 
Altachment C 
Pag9 115 Dr 115 
July 1994 

Page 17 of 18 

If incorrect quantitations are evident, note corrections necessary below: :--_____________ _ 

Are the required quantitation limits (detection limits) adjusted to reflect sample dilutions and for soils, sample 

moisture? Yes W No 0 

If no, make necessary corrections and note below. 

ju/)\; , 

14.0 TENTATIVELY IDENTIFIED COMPOUNDS 

Are Tentatively Identified Compounds (TIC) property identnied with scan number or retention time, estimated 

concentration, and J qualifier? Yes 0 No 0 }J (A 

Are the mass spectra for TICs and associated "best match" spectra included? Yes 0 No 0 ~ ( -{ 

Are any TCL compounds listed as TIC compounds? Yes 0 No 0 fJ/A 
Are each of the ions present in the reference mass spectra with a relative intensity greater than 10% also 

present in the sample mass spectrum? Yes 0 No 0 )J (A 

Reviewed By: £J:.i!Yk'? 
Date: /t? /:;10/ <? tt-

l ( 
AlI2·941WPISNL:SOPJ044C.R I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Va/idation Level 3 DV-3) 

Do TIC and "best match" standard relative ion intensities agree within 20%1 Yes 0 

Page 18 of 18 

NoD iJ/A 
Comments ________________________________________________________________________ __ 

Reviewed By: . 

Date : 

Approved By:" 

Date 

"Data package must be approved by ProjectlTask Leader_ 

.~ .. 

AlJ2-94N1PISNL:SOP3044C.R 1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-0V3) 

SITE OR PROJECT t:"1Z. 'Slit:. b'S" C CASE NO. 'I Z' <.{ :2. -U/1 

TOP 94.()3 
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Page 1 of 16 

ANALYTICAL LABORATORY LO 4: SAMPLE IDS __________ _ 

LABORATORY REPORT # q i'l 0 ~ i Cy b S" (.- (., re.. -01- gb 

TASK lEADER ~'\e.r:6 
NO. OF SAMPLES ~~ ________________ _ 

c.oc.. (, (!) 0'""2..1 G. DATA ASSESSMENT SUMMARY 

ICP AA MERCURY CYANIDE 

1. . HOLDING TIMES v J ,/ 
2. CALIBRATIONS v ,/ ./ 

3. BLANKS v ,./ v 
4. ICS ./ 

5. LCS v ./ 

6. DUPLICATE ANALYSIS ."-A- ./ V 
7. MATRIX SPIKE '-.]6 /J'A. AJA: 
8. MSA "-,,/l. 

9. SERIAL DilUTION l IA 
10. SAMPLE VER1FICATION v/ V- ,/ 

11. OTHER QC .-/ v 
, v' 

12. OVERALL ASSESSMENT ~ 1/ ~ 

./ (check marll) - Acceptable 
Other - Qualified: J.. Estimate 

UJ .. Undetected, estimated 
R.. Unusable (analyte mayor may not be present) 

ACTION ITEMS: __ ---------------------____ _ 

REVIEWED BY: A"k<& 
DATE REVIEWED: ~/,.:r1/;:......il:..:;fA.:....'?.LJ'l~-----

WZJl4IWPISNL:50PJ044C.RI 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation layer 3-0V3) 

Page 2 of 16 

ACTION ITEMS: ______________________________ ~ ________________________ __ 

AREAS OF CONCERN: ____________________________________________________ __ 

OVERALL DATA QUALITY A.SSESSMENT LJCl-k, c:fi?C-"':- C-< U<'"i,f-.:,.bk l ... -;(t\.&._f-
'l;.P--l' (';-c<,J-.."""" j)eVil~L. ' ~L (,.....c(s V\.().{.--J ~ lpi-' It' ' ' ,~ ( 5 N'-_ 

Date: /o/7o/9P 
--'~~I~Ti~~----------------__ _ 

AlI2·94IWPISNL:SOP3044C.At 
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1.0 HOLDING TIMES 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidation Level 3-DV3) 

TOP 94'()3 
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Page 3 01 16 

Ust holding time criteria used to evaluate samples. indicating which samples exceed the holding time. Holding 
time begins with validated time of sample collection. 

Holding Days Holcing Action 
Tme Tlf1le wa:; 

Parameter Criteria Sample 10 Exceeded 

~ 
.. ~ 

~ 
/ /'" 

rY; ~ 
A lU ~ 
~ 

------
'/ 

~ 
~ 

~ 

Were the correct preservatives used? Yes W No 0 

List below samples that were incorrectly preserved. 

Sample No. Type of Samples Deficiency Action 

--------,IP ----/Vf~ ~ 
~ -------- ..... 

-----
Reviewed By: dckt:"~-? 

/ 
Date: -(.-f-%-=J.~c;rl.....;~:.!i!;;P-·---____ _ 

All2·94rNPISNL:SOP3044C.R' 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIVaJidation level 3-OV3) 

2.D INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

indicate %Recovery (%R) criteria used to evaluate calibration slandards: 

Metals: q 0 .. ( ( 0 

Mercury: <? 0 -1 ---'0 

Cyanide: ----------------------------------Other. 

Page 4 of 16 

Ust b~tow me anal.ytes which did not meet %R criteria for initial and continuing calibration standards: 

ICy/CCV 
Analysis Date # Analyte %R Action Samples Affected 

L----
I C) b" 

/,J~ ~ 

...---~ ---I--

2.2 Analytical Sequence 

Did the laboratol)' use the proper number of standards for calibration as descnbed in the EPA method? Yes 

ff NoD 

Have initial calibrations been performed at the beginning of each analysis and at the frequency indicated by the 

EPA method? Yes ~ No 0 

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 0 

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

/J)A 
i 

Reviewed By: !lk~k, Dale: ---'A,~;<-~=0-f-'?A.....::;;''-''I''-------------
All2·94fW P ISNl:SOP3044 C.R 1 

.t~. 
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INORGANIC DATA ASSESSMENT SUMMAR V FORM 
(Data VerificationNalidation Level 3-DV3) 

TOP 94-03 
Rev. 0 
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July 1994 

Page 5 of 16 

Were the correlation coefficients for the calibration curves for AA. Hg. CN, and other spectrophotometric: 

methods ~O.99S? (Check calculations performed for calibration curves.) Yes EV' No 0 

If nO,list: ____________ -JtJ~/~A-------------__ 

Dale Analyte Coefficient Action Samples Affected --r-
I \ L'l.!1..fl. . -----~-

.--:-!--

~ 

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 ~No 0 

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. 

Analysis Date ICBlCCB No. Anal):te 

, 
A.}U..!--~ --~ 

Reviewed By: /I~"-? 
/ 

AU2·94IWPISNl:SOPJ044C.R I 

Required 
Cone. Detection limits Action Level 

-I? -~ 

Dale: (19 ,bo/1o 
, i 

Samples Affected 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidation l~vel 3-DV3) 

Page 6 of 16 

3.2 Method Blank 

Was one method blank analyzed for. 

Each of 20 samples? Yes IT No 0 
Each digestion batch? Yes GY No 0 
Each matrix type? Yes 13" No 0 
Both AA and ICP when both are used for the same analyte? Yes 0 No 0 t'!:.( A 
or 

At the f~quencyindlcaled in the EPA method or QAPjP? Yes G1 No 0 

NOTE: Method blank is the same as the calibration blank for mercury and for' wei chemistry analysis. 

Ust analytes cielected in method blank samples below. NOTE: For soil samples. be sure to calCUlate bla~ 
values using digestion we.ights and volumes. 

Prepsl'l!ltion, Analyte Conc. Required Action Level 
Dale Detection 

h_~f(J Limits Samples Affected 

s-- (--ct S' 5e: 6,DOC'S'{ O<O('1'\~ - /0 c"--e.., 

::>-l-"\'j' Cr o.co '-t? 6 ,6( - /...)0 "-f?_ 

Is concentration in the method blank below the detection limit? Yes [3/ No 0 

Affected samples: 5'e< GJulJ", ,'\, 6 r..-JekA ) Cr ,eJ" (+ ;:. \"~k (0 A..c~k-C.ro-,,--,­

t-eC; I-'C<-W -:[, c; . .l--t..u- f2, (" tc.v.J-J' 0=(e l7 ib-J w~N.. ~",--c£€- b_k- < 

Reviewed 8y: _.LII"-'<~~..::::~:..!:::~~~ ___ _ Date: --'-c"-r'qh:......:?=-;rt-yS-'<7.Jl..J> _______ _ 

Al/2·94IWPISNL:SOP3044C.R 1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/VaJidation Level 3-DV3) 

TOP 94·03 
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3.3 FleldlRlnseJEqulpment Blanks ~le.. (r ~"6uy~."J-1,~(c.. 

Was a lield/equipment blank analyzed as required by the EPA method or CAPjP? Yes 0 NoD ~(A 
. . 

Ust below analytes detected in the field blanks. NOTE: For soil samples, calculate blank values using 
digestion weights and volumes. 

Required 
Collection Detection Samples 

Dale Blank 10 Analyte Cone. Umits Action Level Affected 

'{~(l.( JI( Gte..~OI-r?6 ~c .... 6,00'2. -:r 6,01 - -
C:- o. oo.\-· l' 0·01 .- -

4.0 rep 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 
B hours? (Not required for Ca, Mg, K, and Na) Yes ~ No 0 

Samples affected: __________ --'M-t/~A!...--_____________ _ 

Are the values of the ICS for solution AS within 80·120%A? Yes E:1 No 0 

" no, is the concentration 01 AI, Ca, Fe, or Mg lower than in ICS? Yes 0 No 0 tJ(A 

Reviewed By: dr;;~7 Date: It) /:rCJ hE' 
--~(I~~{~~--------------------

AU2-941WPISNl:SOPJ044C.RI 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
fData VerificationNalidation level3-0V3) 

Page 8 0' 16 

If no, list below all analytes which did nol meel %R criteria and in which the concentration of AI, Ca, Fe, or Mg 
is higher than in the ICS: 

Date Analyte %R ' Action Samples Affected ----, / -- --- , 

/V~ -----
-----

Are any results> IDL for those analytes which are not present in the ICS solution A? Yes 0 No G~ 

"yes, results >2 (absolute value of the IDL) indicate either a positive or negative interference and must be 
quarlfied. 

Samples affect.ed:-:--___________ ~N~/-'-A-'----__________ _ 

Check for transcription/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 al required frequency? Yes ~ No 0 

Samples affected: ____________ ~--------------------

NtJ .J..J ~ 

Date: _--=/......,~~0~{J.=_,~A~lf'~ __ - __ _ 

AlJ2·94IWPISNL:SOPJ044C. R 1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Oata VerificationIValidation Level 3-DV3) 

Page 9 of 16 

Ust below any lCS recoveries not within limits. 

. Preparation 
Date Ana/yte %R Action Samples Affected 

------/' -- I-

AVJjJ~ 
~ 

- - ----------------
6.0 LABORATORY DUPLICATE ANALYSIS )JIA 

/ Were laboratory duplicate~ analyzed at required frequency? Yes 0 No 0 , 

Samples affected: __________ --!.JJ-l-'(A=-_________________ _ 

Was laboratory duplicate analysis performed on field or equipment blanks? Yes 0 No 0 

Samples affected: _________ --'-f0_'f-/.L..A"'--________________ _ 

Is any value lor sample duplicate pair <pal and the other value >10xPQl? Yes 0 No 0 

Samples aflected: ______ -'-f'J-,tf-'J A.~ ________________ _ 

".,;ewed By' dk~", 
ALI2·94IWPISNl:SOPJD44C.A 1 



TOP 94·03 
Rev. 0 
AIt1d1menl C 
Pag8 44 01115 
July 1994 • 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation lever 3-DV3) 

Ust below concentrations of any analyte that did not meet criteria for dupflCate precision: 

Sample Preparation 
10 Matrix Date Analyte pal RPD Action 

~ 
.. f) --~ /U//t: ~ 

~ ----~ 
~ 

Page 10 of 16 

Samples 
Affected --

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

viA 
. I 

7.0 FIELD DUPLICATE SAMPLE ANALYSIS /U(A 
Were field duplicates collected at the frequency indicated in the EPA method or OAPjP? 

Yes 0 No 0 fl /;J: 
If yes, qualify data associated only with the field duplicate pair. Calculate RPDs for each analyte in which both 
values are greater than the rDL 

Is any value for sample duplicate < practical quantilation limit (POL) and other value >10xPOL? Yes 0 No 0 
tJ(-A 

Reviewed By: .!lk.~t' Dale: ---';''i~49",-0-,-,'TrP-,-__ --___ _ 

AlJ2·94IWPISNL:SOPl044C.RI 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation level3-DV3) 

TOP 94-03 
Rev_O 
Altachmenl C 
Page 45 01 115 
July 1994 

Page 11 0' 16 

samp~~edoo: _______________ ~N~(Acc-______________________________ __ 
I 

List below the analytes that do not meet RPD or pal criteria. Use the same criteria as those used for 
laboratory duprlCate analysis or criteria specified in EPA method or sampling plan. 

L Sample .,~ - Collection Samples 
. Matrix Date RPD Control Limit Action Aff.!!cted -------, ( / ~ .--- --

fJu. p...----I--

--~ --~ 
-----

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

0;{4 
. I 

8.0 MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionlpredistallation spike. 

Was a matrix spike prepared and analyzed at the required frequency? Yes 0 No 0 }J fA 

Reviewed By: -.;...j/"-'-"-~C=~';]'~"'::/:....l<.0""'T7t:~------ Dale: -...:.I<-tf&'--'='-;;:;;;7?fA<-L.JIr""'---------______ _ 

A1J2-94IWPISNL:SOP3044C.RI 



TOP 94-03 
Rav.O 
Altldlmen I C 
Page 46 01115 
Jllfy 1994 . '. 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIVafldation Level3-OV3) 

Page 12 of 16 

Were matrix spikes performed at the concentrations specified by the EPA method? YesO NoD 

Samples atfected: ___________ -'N-T/..:,A....:..... ______________ _ 

Was matrix spike analysis performed on field or equipment blanks? Yes 0 NoD tJ'(4 
• equipment o.rJield blanks are the only aqueous samples, matrix spike anatysis may be penormed; however, 
matrix spike .sampl~s must be present for the other matrices. 

~~esaffeded: _______________ ~---------------~-------------------

o lAc 
I 

List below the % recove~~s for analytes that did not meet the criteria: 

Sample 
10 Matrix 

Preparation 
Date Analyle '¥oR Action Samples Affected 

jV / f"1-- t-

Check for transcriptionfcalculation errors, Also check 10 ensure matrix spike concentrations are not affected 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 ONOe requirements. Briefly summarize errors and associated 
actions when data quality might have been affected. 

Reviewed By: &~4c Date: _--"-loTI...;;...n7~A~9cL"'--________ _ 
7 ( 

AlJ2·~IWP/SNl:SOPJ044C .R 1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation leveI3-DV3) 

TOP 94-03 
Rev, 0 
AUachmenlC 
Page 47 ot 115 
July 1994 

. 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 sarJ1)le matrix effects or poor digestion efficiencies and/or 
problems with matrix spike solution. For example, if matrix spike recovery 'or selenium is 0% and preparation 
blank spike recovery 'or selenium is 92%, this may indicate sample matrix effects. 

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS 

Were duplicat~ irjections present for each sample, including required DC analyses (not required if MSA is 

done)? Yes 8' No 0 

Were postdigestion spikes analyzed for samples, including DC samples? Yes 0 NoD NIA 

Were postdigestiOn spi~s analyzed at the required concentration? Yes 0 No 0 r4 
Samples affected: _________ --I!.k..t...l+/J:.A;J;.-___ --:-____________ _ 

Was a dilution anafyzed for samples with postdigestion spike recovery <40%? Yes 0 

Samples affected: _____ ----...i.}J....=....f?..c.A'-!.------------___ _ 

M SA Analysis (Method of Standard Additions)-MSA is required when serial dilutions are not with ± 10%. Was 

MSA required for any sample but not performed? Yes 0 No 0 /'JI A 

Are MSA calculations outside the linear range of the calibration curve? Yes 0 No 0 }J~ 

Reviewed By: ~~ Date: _....:...:16f-,iJ.;,,{.'J.--::;~.c...0....:..9..5!.(j-------
AlJ2-94IWPISNL:SOP3044C. R \ 



TOP 94·03 
Rav.O 
Attachment C 
Page 48 of 115 
July t994 . 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIVaIldation lev~1 3-0V3) 

Page 14 0' 16 

NOTE: Ensure the spiking concentrations used for MSA analysis were at 50-100°1'0 and 150% of sample 
concentration or absorbance. 

Samples affected: ________ -:..fJ~/t:::.A~----------------
I 

,. 

10.0 SERIAL DILUTION ANALYSIS 
- . 

NOTE: Serial dikrtion analysis (Iep) is required only lor initial concentrations qual to or greater than 10xlDL 

~ applicable. was a serial d~ution performed for: 

Each 20 samples? Yes 0 NoD 
Each matrix type? Yes 0 NoD ~~~ 

Samples affected: '" 

j 
U" .. low ,esuHs -- ~. no' meeI ....... " %0 flo' '''''1yIe co""' ..... "'" .... , .. !han SOx'Dl 
before dirution: 

Analysis 

/ Date Sample ID Analyte IDl %0 Action ' Samples Affecte d 

/ 
/ 

/ 
/ 

/ 
/ 

Check for calculation err~nd 'negative interlerences. 

Reviewed By: ~/I,-,-'_~::-..:::0~/..:.·~~(/,--___ _ 
I 

Date: _!:...../ ()7L,0....:::?,~9;L.A...!..~~~ __ --__ _ 

Al12·94IWPISNL;SOP3044C,Al 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level3-DV3) 

11 .0 SAMPLE RESULT VERIFICATION 

11.1 Verffication of Instrumental Parameters 

TOP 94·03 
Rev. 0 
Anachmenr C 
Page 49 of 11 5 
July 1994 

Page 15 at 16 

Are instrument detection limits present ~ verified on a quarterly basis? Yes GV No 0 

Ate IOLs present for each analyte and each instrument used? Yes EY' No 0 

Is the IDl greater than the required detection limits 'or any anaryte? Yes 0 No g/ 
(ff IOl > requirecf .detection limits, flag values tess than 5xIDL) 

Samples affected: fJ/A 
I 

Are ICP Interelement Correction Factors established and verified annually? Yes B" No 0 

Are ICP Unear Ranges established and verified quarterly? Yes ~ No 0 

If no for any 0' tile above, review problems and resolutions in narrative report. ____ _______ _ 

11.2 ReportIng Requirements 

/ 
Were sample results reported down to the pal? Yes g 

If no, incicate necessary corrections. 

" 

fJ/A 

NoD 

,J:/A 
L 

Were sarrple results that were analyzed by ICP for Se, n, As, or Pb at least5xlDl? Ves 0 No 0 N! A-
Were sampl~we!lJhts, volumes, and dilutions taken into account when reporting sample results and detection 

limits? Yes [lJ/ No 0 . 

Date: _-=/7fd'-?=--I-~--,~!....!::d=--_____ _ 

AlJ2·94N{PISNL:SOP3044C.RI 



TOP 94-03 
Rat. 0 
Atlacnmenl C 
Pag8 50 of 115 
July 1994 ' ' . 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerfficationiValidation level 3-DV3) 

Page 15 of 16 

If no for any of the above, sa",,1e results may be inaccurate. Note necessary ~anges and if errors . are 
present. reqlJest resubmittal of laborato/y package. 

Were any sample results higher than the linear range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No ~ . 

Samples affected: __________ ....;f'-J--L.(...:.;A:..l.. ______________ _ 

11.3 Sample Quantitation 

Check a minimum of 10% of positive sample resuhs for transaiptiorVca/culation errors. Summarize necessary 
corrections. If errors. are large, request resubmittal of laborato/y package. 

Comments: 

Approved By:· ___________ _ 

Date: 

·Task/Project leader is responsible for approval 01 data set. 

Date: _~/'fr0-=.7!~~r0_"'J',~fP"---______ _ 
AlJ2·94IWPISNL:SOP3044C.RI 

~ " " 
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Records Center Code: ER 11333 165C / DAT 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: ER Site 65C 
-=~~-----------------

SNL Task Leader: Haggerty 

SMO Project Coordinator: .....=;SAL:..=:..MI=-____ _ 

Case No.lService Order: 7214.2209/CF0507 

Org/Mail Stop: 6134/1148 

Sample Ship Date: 4/16/98 

ARCOC Lab LabID 
Preliminary 

Received 
Final 

Received 
EDD Req'd 
YES NO 

EDD Rec'd 
YES NO 

600216 CORE 

600217 RPSD 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

Filed iu Ree9Fd~ Cellter· 

0'uvIW . -1-0 GO( 
Comments: 

981054 

800688 

Date 

~ 
~~ 

'l-Cj-CJ"(5 

6/10/98 rKJDC!JO 
D~D0 

DDDD 
4/16/98 

Correction 
Request #: 

Requester: 

Signature: 

Faxed To: 

Person Notified: lJeiJeL 
Transmitted To: l/~ 

~~JJf;.r Transmitted By: 

Filed By: 

"7ncx.r~ 



CVR-6002l6 

Contract Verification Review (CVR) 

Project Leader Grace Haggerty Project Name -=E.:..:R'-'S:..:i.::te'-'6:..:5:..:C=--_____________ _ Case No. 7214-220900 

AR/COC No. 600216 
~~~---------------

Analytical Lab Core - Denver SDG No. 981054 --"-'c..:...:...'----'-____ __ 

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

10 A . R na YSIS t d Ch . eques an amo fC d R usto IY ecor d d L an 1 1 f r og- n norma Ion 
Line Com lete? Resolved? 
No. Item 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 A I' ILb R .0 nalytlca a oratory eport 
Line Comolete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed, signature x 
2.2 Method reference number(s) complete and correct x 
2.3 OC analysis and acceptance limits provided (MS, LCS, LCD) x 
2.4 Matrix spike/matrix spike duplicate data provided(if requested) x Not requested 
2.5 Detection Limits provided; POL and MDL(or IDL) x 
2.6 OC batch numbers provided x 
2.7 Dilution Factors pro.'1id.ed 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 mel x 
2.12 Hold times met x 
2.13 Were contractual Qualifiers provided x 
2.14 All requested result data provided x 

.. -



. .,.r- \ ,r'" 

CVR-60C 

3.0 Data Quality Evaluation 
Item Yes No If no, Sample ID No.lFraction(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 
(mg/liter or mg/Kg). Units cons istent between ac samples and sample 
data. 

3.2)Quantitation limit met for ali samples? X 

3.3 )Accuracy X SVOC: LCS and DCS recoveries were low for 4-nitrophenol (45%, 41%) and 
a) Laboratory control sample accuracy reported and met for ali phenol (33.9%, 34.5%). Surrogate recoveries acceptable - sample results were 

samples? non-detect. 

HE: LCS recoveries were slightly high for ali compounds except 1,3-
dinitrobenzene, nitrobenzene, and tetry!. Most compounds also showebd low 
recoveries in the DCS. The resulting RPDs were high. Re-analysis of the LCS 
and DCS showed similar results. Likely qualify the detects as estimated, J, 
and the non-detects as estimated, UJ. 

b) Surrogate data reported and met for ali organic samples analyzed by X HE is an HPLC technique. The surrogate 3,4-dinitrotoluene showed acceptable 
a gas chromatography technique? recovery in the sample, low recovery in the method blank, and high recovery In 

the LCS. 

c) If requested, matrix spike recovery data reported and met . X MS/MSD not requested. 

3.4) Precision X HE: Ali RPD values were high. 

a) Laboratory control sample precision reported and met for ali 

samples? For rad analYSis, sample duplicate precision reported and 

met. 

b) If requested, matrix spike duplicate RPD data reported and met. X MS/MSD not requested. 

3.5)Blank data X 

a) Method or reagent blank data reported and met for ali samples? 

b) Sampling blank (e.g. , field, trip, and eqUipment) data reported and X These samples are eqUipment blanks. Detected compounds include low levels 

met? of barium, chromium, 2,4-dinitrotoluene, HMX, RDX. 

3.6)Contractual qualifiers provided: 'J-- estimated quantity; ·B' -analyte found X 

in method blank; 'U' - analyte undetected (results are below the MDL or 

k (rad)); 'H' -analysis done beyond the holding time. .-



CVR-600216 

3.6)Narrative included, correct, and complete? X 



CVR-60(, 

4.0 Data Quality Evaluation Continuation 
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. ~ Yes No 

Based on the review, this data package is complete. ~ Yes No 

If no, provide : and date correct ion request was submitted: _ _____ _ 

Reviewed by: Date: 7~",P Closed by: _____________ _ Date: ____ _ 
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SF 2001 ·COC (lo·n7) ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1 
Supe~edes (S·91) bsuo 

Inlernal Lab 
Balch No. SARNVR No. Press F1 for ins/ructions for each field. AR/coc-1 '--_____ --l 600216 

Dept. No.lMail Slop: 1148 

ProjecVTask Manager: Grace Haggerty 

ProJecl Name: ER Site 65C 

Record Cenler Code: ER/1333/65CIDAT 

Logbook Ref. No.: ER·0153 

Service Order No.: CFO 507 
NA 

Date Samples Shipped: <f1l1f7-q;=, t;:;· ;:SM=O=U=S=E=;:=C=o=nl':':;~:"c-'-; -N-o.-: -A-J-.2-4-8-0-C---~-7/)-----
CarrierlWayblli No.: 70(P ;lC/t:.,. .. Case No.: 7214.22096b t!!?~ 
Lab Contact: Tim Kellog/307 .235.57 41 SMO Authorization ' VI 

Uill to: Sandia National Laboratories 
Lab Destination: Core·Denver Supplier Services, Dept. ___ _ 
SMO ContacUPhone: Do~g Sa!mi/84!!·0963 P.O. Box 5800 MS 0154 

Send Report to. SMO: Grace Haggerty 

Location I Tech /'rea ----- h!Reference LOV lavailable.at SMa) 
Building NA 

Sample No. · 
Fraction 

Room NA 
ER Sample 10 or 

Sample Location Detail 
DalefTime 
Collected 

o..~ Container 1-5.2"8 0. '" 
Ern E~£ E~ 
~::;: Preser· ~'5~ ~t-

Type Volume vatlve U Parameter & Method Requested 

LAB USE 

lab 
Sample 

10 

040236·005 CY65C·GR·01·EB NA 6se 04149811540 DIW p 500 ml , HN91 ... G EB RCRA Metals+Be(601017000) 

040237·006 CY65C·GR·01·EB NA 65e 041498/1540 DIW AG 4xlT 4C G EB HE (8330) 

040238·007 CY65C·GR·01·EB NA 6SC 041498/1540 DIW AG 2xl L 4C G EB SVOC 

040239·010 CY65C·GR·01 ·EB NA 6SC 04149811545 DIW G 3x40m~ 4 Ctll~.f G EB VOC (8260A) 

040~b ·00.3 CYG.S L - (.~ -01 -Ie. p(l. lOS C- o" I '!>~a ;'000 I~IW 40 ,,[ IUd tlj·t. (" Tfi l/oc.. 
. 

Sample Tracking *;51 ., Speciallnstructions/QC Requirements 

Sample Disposal ~Relurn 10 Client oDisposal by lab Date EnteredAmrnlddfyy) . . EDD l8IYes DNo 

~~~~~~~~~~~~~~~~~-~). ~~~~~~~~~~~~EEn~~~r~e~d~b:y:~'~.~~~~. ~~~~.~~~ Raw dab package ~Yes DNo 

RMMA ~Yes oNo Ref. No. __ 

~ Turnaround Time~ormal~sh Required Report Dale /51)1/-'/ I QC in its. . 'COC #boo.:Jrl releases#I"IJ02l/p 
Name ~ Signature. Init Companyl0rganibtion/Phone off.site. 4t ,,~ 

Sample 
Team 
Members 

Angel B. VeCla /I/JII-," ,"-: ~~JAA r_ MDM/61311844·0981 'RCRA Metals+Be(6010/7000),HE(8330) 
Christopher Catechis - ~ U:- f..do:1. Q c· (.. MDM/61311881·3196 VOC(8260A) 

Please list as separate report. 

Abnonnal,Y. : '. ; . 
' I :'.· ~·i:·· .' \" : 

Conditions ali . . 
Recillp·t LAB USE .. . ,..... . 

:. ;:. ' j;:;:" . , . ' 

• r 1 

4. Relinquished by Org. 1. Relinquished by r 11.. {--;;Tn. y_ Org <-131 Date 'i I,e; /«~ Time 1'1 s.s Dale 

1. Received b~ ..d4.' .ld'x. -"\.11 Org~o7J7B Dale (1/, 5' Is'} Time I¥S":) 4. Received by Org. Date 

2. RelinquishedllV' ~-b/ Org 7$",g nateLi/lb(S)' Time I~ol/ 5. Relinquished by Org. Date 
2. Received by Org -. ::...c...=---;D~a:7le::-='..j....:.--Jc....:.<-"~T;::im:-::e-'---'--=-L..L./-;:-5.-;R""e""ce"'i""veC:;dC;:b-y-------------;;o"'"rg-.----"""o-al:-e-----I 

~3.-;R::-e~lin:-::q .... ui;::sh~e~dc;:b .... y----------------------(~)r~g--------~D~at;::e--------~T~im~e~------~6:-. ~Re~l;::in .... qu~isc;:h~ed~by----------------------.... 0~r~g-. ------~O~a7Ie-----------1 
~3.~R~e-ce~iv~e~d7b-y~----------------------7-()~r~---------~D::-a~I"--------~T~im~e--------1-;6::-.~R .... ec-e7iv-e7d~bY--~---------------------=0~rg~. --------D~'~,I-e---------
L--______ ----=-___________ ___ .. ___ . ____________ .1.--__ -----= _______ ___ -=-_ ______ .. _ 

Original To Accompany Samples, 
Laboratory Copy (White) 

" i 

1st Copy To Accompany Samples, 
Relurn 10 SMO (Blue) 

2nd Copy SMO Suspense Copy 
(Yellow) 

3rd Copy Field Cory (Pink) 



( ...... 
\ 

SiIC:,_---"~~~· =--'bW-<:S"::...,::C.=--____ _ 

.1,R'COC· 0:113 ClassHicnion' 

Sample . I . OV 
Fmclion No. An~lysis Qualifiers Comm~nlS 

No J.r-
. 

~. J.J "" .L.£.. . ~ 

/ 
, 

j}ofi " ,d L . 
~./: oJ ~ r... .,. ..,.-. L> , 

tJc ~~::t:: It ~ .. E __ ..f.- g J'\. , , 
.~~~~ 

,/ f . 
~ 

« 

C j) ........ I' • r ~ . 

. -

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

Analysis· L:se valid test methods pro\'ided below or if the result applies to an indi\'idu~1 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 \-alid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinale adding them to the list. 

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

Test Methods· Anions_CE. EPA6010. EPA6020. EPA7470'1. EPA8015B. EPAS081. EPAS:!60. EPA8:!60·M3. 
EPA8270. HACH_ALK. HACH_ N02. H.-\CH_N03. \IEKC_HE. PCBRISC 

~ • 

~ 

. 

.' 



.... 

Qualifier 

A 

AI 

A2 

B 

BI 

B2 

B3 

1 

11 

12 

P 

PI 

P2 

Q 

R 

U 

UI 

UI 

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

Laboratory accuracy andlor bias measurements for the associated L:lboratory 
Control Sample (LCS) do not meet acceptance criteria. 

Labor:ltory accuracy andlor bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy andlor bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in continuing calibration blank. 

The associated value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifiers (Le., A,J) 

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

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

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

Laboratory precision measurements for the Matrix Spike Sample ~d -
associated duplicate (MSIMSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

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

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

The analyte is a conunon laboratory contaminant. The associated result is less 
than ten times the concentration in any blank. 

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

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

.. This is not a definitive list. Other qualifiers are potentially available, see TOP 94·03. Notify Tina 
Sanchez to revise list. Updated:March 10, 1998 
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ANALYTICAL RADIOCHEMISTRY DATA VALIDATION 
CHECKLIST 

1l",oJect Nama I';'.. .~ ..:iJ:. ;Z..2Jr. ~~ 
I, .• 

_ .. 
.. ITEM YES NO NA 

I A. ~nl n.Nt; TIMES 

1. Preparation and anaJysla holding times 
mel? 

ICha~~ '" ~ .. ~C). t/J/7~I~ 
. LIst: -r..."~<r"" .4-/,."L /'R . ..L .... 

I 

1. ,. I and 'mCKI' ./ -, I II .. 

2..; ,~r~Weekly' ,01' _ . .,/ 
a • .. . .. .. ~ • -. . #'. : 

-

.3. .. • cnleria: Met? v' ,j" 

Ie. I A ..... ft\TORV .. v .... nu ..... 
A 
......... -. " ~~~~~~· .. t=2/.,.2..,.···"";= ·:.~~-z..J-=:.~·~~~~;g~:t,,~;:~:~~~E:·j 

1. Standard: Independent, ce"ifi~ reference . ./ .. . " • .. I " • . , '. l' .. . . . 
' . mcteiial? . . • •. 

2. • Elich batch? ./. .' • . . . ., 
n. M~'"UU AI ANi( ~ A l~k~ .... --;;;:j .oil"." _..L.. . e c.JZ.iiiini"" 

.3.% -1~or_7. ~. ~ . ' .J/ 

. ~Each batch? " I • . • • -c, . 
2. Malrlx: Matrtx . '" '. I. . . . 
3. ,., : Enllre or ../' • I 
4. Blar.ka show .. U ..... , ""'Duvllf ~ -"" j L JJII~_ 

IIE_.M17nATR=IX:S;;jP1KI!!~ba;cl~--:-__ f~~ IJ/J /1f~ J.>- .IV' ~/ W-/J 
1. ..."._ -7: Each balch? . ../. ....." A-/l (Oc.. _ /1 

2.M~M~~ ~ ~ I 

3. : Enlire .~ / I 

2. Ingrowth anel/o. dltClly: Correct 'aClo....,/ I 
IIPpH..d? 

3. Solids ~ .. ;~::" Planche!!e loading 
<5 .. ~ ..... , 

i G. DUPUCATE 

, . Type: Lab or field? 

2. ~r'lq" .. ncy Each batch? 

3 . MBtr1X: Matrix specllIc ( 

NJ1 ,/. ./ 

7 , 

B-1 )UI11.).OO: •• OI.OOO 120' !om 12'''pm 

.. '- . . --'," ----.- . "-_ .. -

, ....... 
" I 
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ANALYTICAL AAD IOCHEMISTFlY DATA VAL/OATIO",I 

" 
CHECKUST (CONTINUED) , 

- .. ~ ... - .. _ ... - ._ . . -- .. _--. '-'- . - - .. .. .. 
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o\R'COC· 

Sample · I DV Ii 
If-_~F..:.r.l::.. c:.:T.:.:io::.n.:.:N_o.:..~_-+ ___ . .:.:o\::.n_nl-,-y.:.si.:.s ___ +--,Q:...u_a_li_fi_e....:rs-+ ________ C_o_m....:::.m....:~.:.:n.::ts~ _______ ,i 

0~) b~~c,- Ql~~~ut ~ 
• \ u 

\ 1 " 

S~mple ","o.lFraction No. - This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis -l:se ,·alid test methods provided below or if the result applies to an individual anal~le within a test method. 
use the CAS number from the anal~lical data sheet. 

DV Qualifiers - The entry will be taken from the list of,·alid qual ifiers and associated comments. If other qualifie~s 
not on the list are needed.. contact Tina Sanchez to coordinate adding: them to the list. 

Comments - Tn is is only (0 be used if a comment associaTed with (he qualifier is not appropriat~. needs modifica1ion 
because of an unusual circumstance. or additional clarification is warranted. 

Test ;\lethads - Anions_ CEo EPA60 I o. EPA6010. EP.-\ "470 ·\. EPASO 158. EPASOS I. EP . .;S260. EP.o\8160-M3 . 
EPAS:iO. H.o\CH ALK. HACH 1'01. H.o\CH N03 . ,1EKC HE. PC8RISC - - - -

u.le :_---""_-..1.I-"d-:....-_1.c.....:.1 __________ _ 
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Sample No.lFraction No. - This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis - L:se \'alid test methods provided belo\\' or if the result applies In an indi\'idual analy1e within a test method. 
use the CAS number from the analy,ical data sheet. 

DV Qualifiers - The entry will be raken from the list of valid qualifiers and associated comments. If other qualifie:-s 
not on the list are needed. conract 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 appropriat~. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 
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MEMORANDUM 

DATE: May 12, 1999 

TO: File 

FROM: Matthew Kase ..... ~ 

SUBJECT: Organics Data Review and Validation 
Site Canyons - site 65C. ARCOC No. 601634, Case No. 7214.2209 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified 
method (SVOC - EPA8270 & HE - EPA8330) . All compounds were successfully 
analyzed. A problem was identified with the data package that resulted in the 
qualification of data. 

1. HE analysis: Sample (9902778 - 06) was extracted after the holding time had 
expired. Positive sample results will be qualified" J" and non-detects will be qualified 
"UJ'" 

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

Holding Times 

SVOC analysis: The samples were extracted and analyzed within the prescribed 
holding times. 

HE analysis: The samples were extracted and analyzed within the prescribed holding 
times except sample 9902778 - 06 was extracted outside the holding time and results 
will be qualified as noted above in the summary section. 

Calibration 

SVOC analysis: Initial calibration met QC acceptance criteria. Continuing calibration 
verification (CCV) met QC acceptance criteria except the relative percent difference 
(RPD) for bis (2-chloroethyl)ether (20.6%). bis(chloroisopropyl)ether (26.0%) and 
Dibenz(a.h)anthracene (23.1 %) were slightly outside the QC acceptance criteria (20%) 
but less than 40%. Sample results are non-detect and no data was qualified. 



HE analysis: Initial and continuing calibration met QC acceptance criteria . 

Blanks 

SVOC & HE analysis: No target analytes were detected in the method blanks. 

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

SVOC & HE analysis: MSIMSD met QC acceptance criteria. 

Laboratory Control SamplelLaboratory Control Sample Duplicate (LCS/LCSD) 
Analyses 

SVOC analysis: LCSILCSD met QC acceptance criteria. 

HE analysis: LCS/LCSD met QC acceptance criteria except the percent recovery 
(%REC) for tetryl (LCS - 3.23%, LCSD - 1.53%) were outside the QC acceptance 
criteria. Sample results are non-detect and all other QC meets acceptance criteria; no 
data was qualified. 

Surrogates 

SVOC & HE analysis: The surrogate recovery met QC acceptance criteria. 

Internal Standards 

SVOC analysis: Internal standards met QC acceptance criteria. 

HE analysis: Not applicable 

OthergC 

SVOC analysis: No target analytes were detected in the equipment blank (EB). No trip 
blank (TB), field blank (FB) or field duplicate pair was submitted on ARCOC. 

HE analysis: No target analytes were detected in the equipment blank (EB) except 
sample 9902778 - 06 was extracted outside the holding time and will be qualified as 
noted above. No trip blank (T8), field blank (FB) or field duplicate pair was submitted on 
ARCOC. 

No other specific problems were identified which affect data quality. 

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

DATE: May 12, 1999 

TO: File 

FROM: Matthew Kase ~' . " 

SUBJECT: Inorganic Metals Data Review and Validation 
Site Canyons - site 6SC, ARCOC No. 601634, Case No. 7214.2209 

See the attached Data Assessment Summary Forms for supporting documentation on 
the data review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified 
method (EPA6010B and EPA7471). All compounds were successfully analyzed. A 
problem was identified with the data package that resulted in the qualification of data. 

1. In the method blank, silver and mercury were observed at an estimated value ("J" 
coded) . All sample results less than five times the blank concentration will be 
qualified "J" and non-detects will not be qualified. 

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

Holding Times 

All samples were analyzed within the prescribed holding times. 

Calibration 

Initial and continuing calibration data met QC acceptance criteria. 

Blanks 

No target analytes were detected in the method blank except for silver (Ag) and 
mercury (Hg). Sample results were qualified as noted above in the summary section. 

No target analytes were detected in the initial calibration blank and the continuing 
calibration blank. 

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



No MSIMSD was run on the ARCOC group. The MS/MSD acceptability was addressed 
from another ARCOC group in the batch and met QC acceptance criteria. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) 

LCS/LCSD results met QC acceptance criteria. 

ICP Serial Dilution 

ICP serial dilution was not applicable to the ARCOC. 

ICP Interference Check Sample 

Interference check sample met QC acceptance criteria. 

OtherQC 

No target analytes were detected in the equipment blank (E8) except barium. 
Sample results are greater than five times the blank value and no data was 
qualified. 

No trip blank (T8), field blank (F8) or field duplicate pair were submitted on ARCOC. 

No other specific problems were identified which affect data quality. 

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



MEMORANDUM 

DATE: May 12,1999 

TO: File 

FROM: Matthew Kase 

SUBJECT: Radiometric Data Review and Validation 
Site Canyons - 6SC, ARCOC No. 601634, Case No. 7214.2209 

See the attached Data Assessment Summary Forms for supporting documentation on the 
data review and validation. 

Summary 

All samples were prepared and analyzed with accepted procedures and specified methods 
(Gross alphalbeta EPA 900.0) . All compounds were successfully analyzed . A problem was 
identified with the data package that resulted in the qualification of data. 

1. In the equipment blank, the gross alpha net blank result is greater than zero. Sample 
results less th'an five times the blank value will be qualified "J ." 

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

Holding Times 

The samples were analyzed within the prescribed holding times for all methods. 

Blanks 

No target analytes were present in the method blank. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analyses 

LCS/LCSD met QC acceptance criteria . 

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

MS/MSD met QC acceptance criteria . 



OtherQC 

No target analytes were detected in the equipment blank (EB) except the net gross alpha 
value was above zero and sample results will be qualified as noted above in the summary 
section. 

No trip blank (TB). field blank (FB) or field duplicate pair was submitted on ARCOC. 

No other specific problems were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 
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DATA VALIDATION SUMMARY: 
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SEI\II-\,OI.,\TII.E OIU ;,\NICS: I'''!:c I or J 
S\\,-X·lh - I\Jclhlld X270 

Sri E:PROJECT: _ C.,."t"0->":' ..J.;'!l_CS~ ARCOC #: _ _ COI=-C::_.1_~ ___ =-_~=-__ _ 
!.MlORATORY: _ .G (L___ !.A£10RATORY REPORT #: _-L?1.!..O:..:::;>'=--'T-,-,-7~-,,-__ _ 

Cnlih C"lih CCV Melhod 
IS liN .\ C.\S" N .. \~IF ~Iin ItF Inh.'rc('pl 

RF RSDI R' %D Blks 
I.CS 

"> .05 <20%/0.YY ±10% 

I ,\ 108.1)5.1 l'hc.:l1tll O.MO fJ!\ ./ ./ ./ ./ ./ 
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SEl\lI-VOLATILE OH(;,\NICS: P"I:C 2 of J 
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SITE/PROJECT: _C-''--I '''''0LI~5"C- ARCOC II : _0"'--.::O,--,I--,,6,--,~,-J-/ _________ _ 
I.ABORATORY: . __ _ t o tL ______ I.MIORATORY REPORT #: 1io;, 779" 
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1111;11 EXPLOSIVES: 
SWS~(\ tvklhnd R330 
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Curve CCV Method LCS MS 
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NAt-II': CAS II Intercept 
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I.J-dinilrOncnll"IlC '1'1-65-0 ./ ,/ ./ ./ ./ ../ ./ ./ ./ V 
Nilrobenzene 98-95-3 , ,/ ./ ,/ / ', . .,/ ;./ , r/" 

" j v:'"~l {: ",/;:, ' ", 'v: " 

relryl ~7(H5-R .; ./ ./ ./ ./ ./ v ./ J ./ 
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RISK SCREENING ASSES'SMENT FOR SWMU 65C 08120199 

SWMU 6SC: RISK SCREENING ASSESSMENT REPORT 

I. Site Description and History 

SWMU 6SC, a subunit of SWMU 65, identified as the Lurance Canyon Explosives Test Site 
(LCETS), is located on U.S. Air Force land withdrawn from Bureau of Land Management and 
permitted to the U.S. Department of Energy (DOE) (SNUNM 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. A 25- to 50-foot-wide road is cut 
on the hill slopes as a firebreak and encircles the site. The canyon floor at the site is isolated 
by the canyon walls except for the westward drainage into the Arroyo del Coyote. Coyote 
Springs Road follows this drainage and is the main access into the Lurance Canyon. 

SWMU 65 was used from the late-1960s to the early 1990s for general explosives testing. The 
location of SWMU 65 is coincident with SWMU 94 (Lurance Canyon Burn Site [LCBS]), which is 
actively used for testing fire survivability of transportation equipment, storage equipment, 
simulated weapons, and satellite components. SWMU 94 activities began in the mid-1970s and 
continue to the present. 

Based upon the location of detonations and the types of tests conducted at SWMU 65, the site 
has been divided into five subunits: SWMU 65A (Small Debris Mound), SWMU 65B (Primary 
Detonation Area), SWMU 65C (Secondary Detonation Area), SWMU 65D (Near-Field 
Dispersion Area), and SWMU 65E (Far-Field Dispersion Area). The SWMU 65 subunits are 
each addressed in separate risk screening assessments. 

SWMU 65C lies on approximately 1.3 acres of land at a mean elevation of 6,355 feet above sea 
level (SNUNM April 1995) and is located north of the Oil Surface Impoundment (SWMU 13). 
The boundaries of the subunit were defined from historical aerial photographs and test reports 
(Littrell February 1969, Walkington April 1973, SNUNM August 1994). SWMU 65C was the 
burn pit area for the Cloud maker tests (Littrell February 1969), other ammonium nitrate burn 
tests involving fuel-rod containers (SNUNM 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 1972), and the TC-708 emergency denial device tests 
(Walkington April 1973). The ground surface at this site has been significantly changed by 
grading of the soil/sediment since testing activities ceased in the early 1970s, so there is 
currently no evidence of the pits associated with past testing. 

Historical published information regarding the hydrogeology of the Lurance Canyon has been 
summarized in the "RCRA [Resource Conservation Recovery Act] Facility Investigation (RFI) 
Work Plan for the Operable Unit [OU] 1333, Canyons Test Area" (SNUNM September 1995). 
Since that time, additional bedrock wells and alluvial piezometers have been installed in the 
Lurance Canyon, and data collected from the new bedrock wells have supported the hydrologic 
model of semiconfined to confined groundwater conditions at a depth of approximately 222 feet 
below ground surface (bgs) beneath the Lurance Canyon SWMUs. The data collected from the 
alluvial piezometers support the absence of alluvial groundwater. Hydrologic data have been 
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based upon the Bum Site Well, CYN-MW1D, 12AUP01 (piezometer), and CYN-MW2S 
(piezometer) . 

08/20/99 

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. 

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 (SNUNM 
August 1994). A fire break road was constructed around the site between 1967 and mid-1971 
to protect the surrounding area from accidental fires caused by detonation of explosives or burn 
testing (SNUNM August 1994). 

Interviews with former Sandia National Laboratories/New Mexico (SNUNM) personnel have 
also been used to reconstruct historical operations at SWMU 65. SWMU 65 was established 
between 1967 and 1969 (Larson and Palmieri August 1994a, Palmieri December 1994a) as an 
explosives test area designed with a 10,OOO-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], Larson and Palmieri August 1994a, Larson and Palmieri August 
1994b). The majority of the open-detonation explosives tests were conducted between 1967 
and 1975. 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 1993, Author [unk] Date [unk]). Based 
upon information provided in the interviews, open-detonation explosives tests were conducted 
within the primary and secondary detonation areas (SWMU 65B and SWMU 65C, respectively). 

In addition to open-detonation explosives tests, fuel-fire bum tests of test units containing 
explosives were conducted from 1969 to 1979 at SWMU 65 using excavated pits (Littrell 
February 1969, Jercinovic et al. November 1994). Portable pans and engineered burn 
structures completely replaced bum pit tests by 1979 (Jercinovic et al. November 1994). From 
the mid-1970s, a variety of nonpetroleum-fuel-fire burn tests were conducted. These tests 
included slow-heat detonations (1983 to 1986) (Luna June 1983, Luna October 1985, Moore 
and Luna February 1982), Torch-Activated Bum System tests (1975 to 1977) (Kurowski 
January 1979, Jercinovic et al. November 1994, Larson August 1994), rocket propellant bum 
tests (1984 to 1993) (Palmieri December 1994b, Hickox and Abitz December 1994), liquid 
oxygen torch tests (1984 to 1985) (Hickox and Abitz December 1994), and wood crib fire tests 
(1988 to 1989) (Hickox and Abitz December 1994). Small explosives tests were also 
conducted in the former Conical Containment (CON-CON) Unit in 1982 (SNUNM August 1986, 
Church March 1982). 

A radiological voluntary corrective measure was completed in October 1996 at the site to 
remove all point source and area source gamma radiation anomalies (SNUNM September 
1997). 

II. Data Quality Objectives 

The confirmatory sampling conducted at SWMU 65C was designed to collect adequate 
samples in order to: 
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• Determine whether hazardous waste or hazardous constituents have been released 
at the site 

• Characterize the nature and extent of any releases 

• Provide sufficient quality of analytical data to support screening risk assessments 

Table 1 summarizes the sample location design for SWMU 65C. SWMU 65C is designated the 
secondary detonation area and the primary source of constituents of concern (COCs) at 
SWMU 65C was general explosive tests, burn pit tests, liquid fuel fire and solid rocket 
propellant burn tests on Pioneer capsules, plutonium shipping container tests, and the TC-708 
emergency denial device tests. Potential COCs at SWMU 65C include HE, metals, volatile 
organic compounds (VOCs), and semivolatile organic compounds (SVOCs). Radionuclides are 
also potential COCs for SWMU 65C because the site is located within a radioactive materials 
management area. The ground surface at this site has been significantly changed by grading 
of the soil/sediment since testing activities ceased in the early 1970s, so there is currently no 
evidence of the pits associated with past testing. Based upon the surficial nature of the 
contaminant release mechanism at the site, no COCs are anticipated at depths greater than the 
fill/native interface. Sampling activities were conducted in April 1998. 

The number and location of the samples collected depended upon historical information and the 
findings of previous investigations and remedial activities conducted at the site. Historical 
information was used to determine the potential impacts to surface and near-surface soils from 
test activities. Originally three boreholes were planned for SWMU 65C in the OU 1333 RFI 
work plan (SNUNM September 1995). Based upon a request for supplemental information 
from the New Mexico Environment Department (NMED), SNUNM agreed to expand the 
number of boreholes to ten (SNUNM March 1998). A passive soil vapor survey was conducted 
throughout the site in February and March 1998 (W.L. Gore & Associates, Inc., May 1998). 
Borehole locations were placed adjacent to soil vapor locations that showed positive results for 
volatile compounds. Ten boreholes were advanced to a minimum depth of 15 feet bgs or 
refusal, which ever occurred first. 

Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

SWMU65C Number of 
Sampling Potential cac Sampling Sample Sampling Location 

Components Source Locations Density Rationale 
Random grid Test material 10 boreholes 31 samples/ acre: To assess the nature and 
and deposited on original 10 boreholes extent of potential 
judgmental suriace and near- selected from contaminant releases from 

suriace soil as a judgmental various tests that could have 
result of various locations based dispersed material throughout 
tests conducted at upon the soil the site by collecting suriace 
the site. Original vapor survey (0 to 6 inches) and subsuriace 
suriace has been and a random (6 inches to 15 feet) samples 
significantly grid pattern, from each judgmental and 
changed. 40 environmental random borehole location. 

samples. 

CDC = Constituent of concern. 
SWMU = Solid Waste Management Unit. 
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Table 2 summarizes the analytical methods and data quality requirements necessary (1) help to 
provide adequate characterization of hazardous waste or hazardous constituents associated 
with the materials used in tests conducted at the LCETS and (2) to support risk screening 
assessments. 

A total of ten borehole locations were sampled at SWMU 6SC. All soil samples collected in 
April 1998 were analyzed off site for RCRA metals plus beryllium, HE, VOCs, and SVOCs; and 
11 of the 40 soil samples were analyzed for gross alpha and gross beta activity. In addition, ten 
samples were analyzed on site for gamma spectroscopy. Core Laboratories, Inc., of Denver 
Colorado, analyzed the samples for RCRA metals plus beryllium using U.S. Environmental 
Protection Agency (EPA) Method 601017000 (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). SNUNM Department 7713, Radiation Protection 
Sample Diagnostic (RPSD) Laboratory, analyzed the samples on site for radionuclides using 
gamma spectroscopy. 

All gamma spectroscopy data were reviewed by SNUNM Department 7713 (RPSD Laboratory) 
according to "Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No. 02 
(SNUNM July 1996). On- and off-site laboratory results were reviewed and verified/validated 
according to "Data VerificationNalidation Level 2-DV-2" in Attachment B or "Data 
VerificationNalidation LeveI3-DV3" in Attachment C of the Technical Operating Procedure 94-
03, Rev. 0 (SNUNM July 1994b). The reviews confirmed that the data are acceptable for use 
in the No Further Action (NFA) proposal for SWMU 6SC. The data quality objectives (DOO) for 
SWMU 6SC have been met. 

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

111.1 Introduction 

The determination of the nature, rate, and extent of contamination at SWMU 6SC was based 
upon an initial conceptual model validated with confirmatory sampling at the site. The initial 
conceptual model was developed from historical background information including site 
inspections, personal interviews, historical photographs, and numerous field surveys. The 
DOOs contained in the work plan for OU 1333 (SNUNM September 1995) and Field 
Implementation Plan (FIP) addendum to the work plan (SNUNM March 1998) identified the 
sample locations, sample density, sample depth, and analytical requirements. The sample 
data collected were subsequently used to develop the final conceptual model for SWMU 6SC, 
which is presented in Section 5.5 of the associated NFA proposal. However, the Lurance 
Canyon main arroyo channel has been excluded from the conceptual model for SWMU 6SC 
and will be addressed in subsequent SNUNM sitewide surface-water characterization activities 
(SNUNM in progress). The quality of the data specifically used to determine the nature, rate, 
and extent of contamination are described. 
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Table 2 
Summary of Data Quality Requirements 

Analytical 
Requirement Data Quali!Y_Level 

RCRA metals plus Level 3 
beryllium 
EPA Method 
6010rlOOO

a 

HE compounds Level 3 
EPA Method 8330· (or 
equivalent) 
svacs Level 3 
EPA Method 8270 a 

vacs Level 3 
EPA Method 8260 a 

Gamma spectroscopy Level 2 
EPA Method 900.1' 

Gross alpha/gross beta Level 2 
EPA Method 900.0' 

"EPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
svac = Semivolatile organic compound. 
vac = Volatile organic Compound. 
RCRA = Resource Conservation Recovery Act. 
SNUNM = Sandia National Laboratories/New Mexico. 

111.2 Nature of Contamination 

Radiation Protection 
Sample Diagnostics 

Laboratory 
Department n13 

SNUNM 
Not applicable 

Not applicable 

Not applicable 

Not applicable 

10 samples 

Not applicable 

08/20/99 

Core laboratories Inc. 
Denver, Colorado 

40 samples 

40 samples 

40 samples 

40 samples 

Not applicable 

11 samples 

The nature of contamination at SWMU 65C was determined by soil vapor surveys, analytical 
testing of soil media, and the potential for degradation of relevant COCs (Section V). The 
analytical requirements included RCRA metals plus beryllium to characterize nonradiological 
inorganic constituents potentially released at the site. HE, SVOC, and VOC analyses were 
performed to characterize any potentially unreacted explosives or fuels materials that could 
have been released during the various tests conducted at the site; however, no HE compounds 
were detected in the confirmatory samples collected at SWMU 65C. Gamma spectroscopy and 
gross alpha/beta analyses were also performed to characterize any depleted uranium 
potentially released at the site. At the initiation of the field investigation a soil vapor survey was 
conducted and all soil samples were surveyed for volatile constituents when collected. The 
results of these surveys indicated that volatile constituents did not appear to be a COC at this 

AU8·99fWP/SNL:rs4600-6.doc 5 301462.225.02 08120199 11:44 AM 



RISK SCREENING ASSESSMENT FOR SWMU 65C 08120/99 

site. These analytes and methods are appropriate to characterize the COCs and potential 
degradation products associated with historical activities conducted at the LCETS. 

111.3 Rate of Contaminant Migration 

The LCETS is inactive; and therefore, all primary sources of COCs (from explosives tests and 
burn tests) have been eliminated. As a result, only secondary sources of COCs remain at 
SWMU SSC in the form of adsorbed metals and radionuclides in the surface and subsurface 
soil. The rate of COC migration from surficial soil is, therefore, dependent predominantly upon 
site meteorological and surface hydrologic processes as described in Section V. Data available 
from SNUNM's Site-Wide Hydrogeologic Characterization Project (published annually); 
numerous SNUNM air, surface water, and radiological monitoring programs; biological surveys; 
and other governmental atmospheric monitoring at the Kirtland Air Force Base (Le., National 
Oceanographic and Atmospheric Administration) are adequate to characterize the rate of the 
migration of COCs at SWMU SSC. 

fII.4 Extent of Contamination 

Surface and subsurface soil samples were collected from ten boreholes completed at random 
and judgmental (based upon the soil vapor survey) locations across the approximate 1.3 acres 
comprising SWMU SSC. These sample locations are deemed appropriate to determine the 
lateral and vertical extent of the migration of COCs. 

The density of random and judgmental grid sample locations was dependent on the size of 
SWMU SSC (approximately 1.3 acres) and unknown location of the pits previously used for 
testing activities at the site. The number of samples collected was deemed sufficient to 
establish the presence of residual COCs in surface and subsurface soils from previous testing 
activities. 

Because of the relatively low solubility of most metals and radionuclides, limited precipitation, 
and high evapotranspiration, the vertical rate of the migration of contaminants is expected to be 
extremely low. The ground surface at this site has been significantly changed as a result of 
grading of the soil/sediment since testing activities ceased in the early 1970s, so there is 
currently no evidence of the pits associated with past testing. Based upon the surficial nature of 
the contaminant release mechanism at the site, no COCs are anticipated at depths greater than 
the fill/native interface. Therefore, random grid and judgmental samples were collected from 
the ground surface to depths of approximately 15 feet bgs or the fill/native interface. 

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

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The SWMU SSC 
NFA proposal describes the identification of COCs and the sampling that was conducted in 
order to determine the concentration levels of those COCs across the site. Generally, COCs 
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evaluated in this risk assessment include all detected organics and radiologicals and all 
inorganic COCs for which samples were analyzed. If the detection limit of an organic 
compound was too high (Le., could possibly cause an adverse effect to human health or the 
environment), the compound was retained. Nondetect organics not included in this assessment 
were determined to have sufficiently low detection limits to ensure protection of human health 
and the environment. In order to provide conservatism in this risk assessment, the calculation 
used only the maximum concentration value of each COC found for the entire site. The 
SNUNM maximum background concentration (Dinwiddie September 1997, Zamorski December 
1997) was selected to provide the background screen listed in Tables 3 through 6. Human 
health nonradiological COCs were also compared to SNUNM proposed Subpart S action levels 
(Table 3) (IT July 1994). 

Nonradiological inorganics that are essential nutrients such as iron, magnesium, calcium, 
potassium, and sodium were not included in this risk assessment (EPA 1989). Both 
radiological and non radiological COCs were evaluated. The non radiological COCs evaluated 
included both inorganic and organic compounds. 

Table 3 lists nonradiological COCs for the human health risk assessment at SWMU 65C. 
Table 4 lists nonradiological COCs for the ecological risk assessment. Tables 5 and 6, 
respectively, list radiological COCs for human health and ecological risk assessment. All tables 
show the associated SNUNM maximum background concentration values (Dinwiddie 
September 1997, Zamorski December 1997). Section VI.4 discusses Tables 3 and 5. 
Sections VI1.2 and VI1.3 discuss Tables 4 and 6. 

V. Fate and Transport 

The primary releases of COCs at SWMU 65C were to surface soil. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point. Both wind and surface­
water runoff can transport surface soil particles from the site, potentially carrying COCs with 
them. However, because the site is situated within the Lurance Canyon in the Manzanita 
Mountains and is within woodland vegetation, it is protected from strong winds at the ground 
surface. Therefore, wind is probably not a significant transport mechanism for surface soils. 

Water at SWMU 65C is received as precipitation (rain or occasionally snow), which will either 
infiltrate or form runoff. Infiltration at the site is enhanced by the coarse texture of the canyon 
soils (Tesajo-Millett stony sandy loam and rock outcrop [USDA 1977]), but the sloping ground 
surfaces at this site will produce runoff during intense rainfall events and during extended 
rainfall periods when soils are near saturation from previous rainfall. Surface runoff is to an 
ephemeral drainage along the southern part of the site, which flows west through the canyon 
and becomes the Arroyo del Coyote in the lower part of the canyon. Runoff at the site could 
carry soil particles with adsorbed COCs. The distance of transport would depend upon the size 
of the particle and the velocity of the water. Because of the moderately steep slopes on 
portions of the site and the tendency for precipitation to be received as intense downpours 
during the summer months, the transport of surface soil particles by runoff could be significant. 

Water that infiltrates into the soil would continue to percolate through the soil until field capacity 
is reached. COCs desorbed from the soil particles into the soil solution could be leached 
deeper into the subsurface soil with this percolation. None of the inorganic COCs at this site 
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Table 3 
Nonradiological COCs for Human Health Risk Assessment at SWMU 65C with Comparison to the Associated 

SNUNM Background Screening Value, BCF. Log K .... and Subpart S Screening Value 

SNUNM 
Is Maximum eoe 

Concentration Less Than 
Maximum Background 

or Equal to the AppUcable 
Concentration Concentration SNUNM Background • eoe Name (mg/kg) (mglkgl Screening Value? 

Arsenic 5.33 9.B Yes 

Barium 344 246 No 

Beryllium 0.925 0.75 No 

Cadmium 0.619 0.64 Yes 

Chromium, total' 17.B 18.6 Yes 

Lead B.99 18.9 Yes 

Mercury 0.0694 J 0.055 No 

Selenium 0.537 2.7 Yes 

Sliver 0.364 J <0.5 Unknown 

1,2-dibromo-3·chloropropane 0.0019 J NA NA 

Melhylene chloride 0.0048 J NA NA 

Toluene 0.0036J NA NA 

bls(2-ethylhexvll phthalale 0.068J NA NA 
Nole: Bold Indicates Ihe coes that failed Ihe background andlor Subpart S 
screening procedures and/or are blcaccumulators. 
"From Zamorski (December 1997) Canyon Area Soils. 

NMED 
SNUNM 
SWMU 

b 
NMED (March 199B). 

e 
dlT Corporation (July 1994). 
Yanlcak (March 1997). 

"Neumann (1976). 
'Assumed 10 be chromium VI lor Subpart S screening procedure. 

:cauahan el al. (1979) . 
. Howard (1991). 
;HOWard (1990). 

kHoward (1989). 
Micromedex, Inc (1998). 

BCF = Bioconcenlralion factor. 
coe = Constituenl of concem. 
J = Eslimated concentration. 
K_ = Ocl~ol-water partition coefficient. 
Lag = Loganlhm (base 10). 
mg/l<g = Milligram(s) per kilogram. 
NA = No! applicable. 
NC = No! calculated. 

Log~ 
BCF (lor 

BloaCCumula1or?b 
(maximum organic 

aquatic) COes) (BCF>40. log K.,.>4) 

44
d 

NA Yes 

170 • NA Yes 

19
d 

NA No 

64
d 

NA Yes 

16
d 

NA No 
d 

49 NA Yes 

5500· NA Yes 

BOO
g 

NA Yes 

0.5 
d 

NA No 

It h 
2.26 No 

51 1.25' No 
d 

10.7 2.69
d 

No 

851
1 

7.S
k 

Yes 

= New MeXico Environment Department. 
= Sandia National LaboretoriesiNew Mexico 
= Solid Was1e Management Unit. 
= Information not available. 

SubpartS 
Screening 

Value
e 

0.5 

6000 

0.2 

BO 

400 

.. 

20 

400 

400 

NC 

90 

20000 

50 

Is Individual 
COC less than 

II100fthe 
ACIIon Leval? 

No 

Yes 

No 

Yes 

Yes 

--
Yes 

Yes 

Yes 

NA 

Yes 

Yes 

Yes 
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Table 4 
Nonradiological COCs for Ecological Risk at SWMU 6SC with Comparison to the Associated 

SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less Than 

SNUNM or Equal to the 
Maximum Background Applicable SNUNM 

Concentration Concentration Background Screening 
COCName (mg/kg) (mg/kg)' Value? 

Arsenic 3.16 9.8 Yes 
Barium 199 246 Yes 
Beryllium 0.764 0.75 No 
Cadmium 0.491J 0.64 Yes 

Chromium, total" 13.3 18.8 Yes 

Lead 8.8 18.9 Yes 
Mercury 0.0468 J 0.055 Yes 

Selenium 0.537 2.7 Yes 
Silver 0.359 J <0.5 Unknown 

Methylene 0.0048 J NA NA 
chloride 
Toluene 0.0035 J NA NA 

bis (2-Ethylhexyl) 0.068J NA NA 
phthalate 

Note: Bold indicates the COCs that failed the background screening 
procedure and/or are bioaccumulators. 

BCF 
COC 
J ·Zamorski (December 1997) Canyons Areas. 

bNMED (March 1998). 

"vanicak (March 1997). 
dNeumann (1976). 

• Assumed to be chromium VI for Subpart S screening procedure. 

'Callahan et al. (1979). 
gFrom Howard (1990). 
h 
From Howard (1989) 

'From Micromedex, Inc (1998) 

Kow 
Log 
mg/kg 
NA 

NMED 
SNUNM 
SWMU 

BCF Log K .. (for 
(maximum organic 

aquatic) COCs) 
44° NA 
170

a 
NA 

19° NA 
64° NA 
16° NA 

49° NA 
5500

0 
NA 

800 NA 
0.5

0 
NA 

5
g 

1.25
g 

10.7" 2.6W 
851 7.6 

= Bioconcentration factor. 
= Constituent of concem. 
= Estimated concentration. 
= Octanol-water partition coefficient. 
= Logarithm (base 10). 
= Milligram(s) per kilogram. 

Bloaccumulator?b 
(BCF>40, log 

K..>4) 

Yes 
Yes 
No 

Yes 
No 

Yes 
Yes 
Yes 
No 
No 

No 
Yes 

= Not applicable (organic COCs do not have accepted 
background concentrations). 

= New Mexico Environment Department. 
= Sandia National Laboratories/New Mexico. 
= Solid Waste Management Unit. 
= Information not available. 
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Table 5 
Radiological COCs for Human Health Risk Assessment at SWMU S5C with Comparison to the Associated 

SNUNM Background Screening Value and BCF 

Is Maximum COC 
SNUNM Concentration Less Than 

Maximum Background or Equal to the Applicable 
Concentration Concentration SNUNM Background BCF 

COCName (pel/g) (pCl/g)· Screening Value? (maximum aquatic) 

Cs-137 0.07 0.52 Yes 

Th-232 0.84 1.03 Yes 
U-234' 0.47 2.31 Yes 

U-235
g 

0.275 (NO) 0.16 No 

U-2389 3.76 (NO) 2.31 No 

Note: Bold indicates COCs that failed the background screening procedure and/or are bioaccumulators. 
"From Dinwiddie (September 1997). Canyons Background. 
bNMED (March 1998). 

"From Whicker and Schultz (1992) . 
d 
From Baker and Soldal (1992). 

"Yanicak (March 1997). 

3000· 

3000
d 

900
d 

900
d 

900
d 

'Concentration calculated from U-238 value using historical U-238/U-234 ratio for SNUNM area. 
gConcentration for NO result where MDA is greater than background levels and any measured concentrations. 
BCF = Bioconcenlration factor. 
COC = Constituent of concern. 
MDA = Minimum detectable activity (concentration) 
NO = Not detected. 
NMED = New Mexico Environment Department. 
pCilg = Picocurie(s) per gram. 
SNUNM = Sandia National LaboratorieslNew Mexico. 
SWMU = Solid Waste Management Unit. 

Bloaccumulator?b 
(BCF>40) 

Yes 
No" 

Yes 

Yes 

Yes 
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Table 6 
Radiological COCs for Ecological Risk Assessment at SWMU 6SC with Comparison to the Associated 

SNUNM Background Screening Value and BCF 

Is Maximum COC 
SNUNM Concentration Less Than 

Maximum Background or Equal to the Applicable 
Concentration Concentration SNUNM Background BCF 

COCName (pCl/g) (pCl/g)- Screening Value? (maximum aquatic) 
Cs-137 0.07 0.52 Yes 

Th-232 0.84 1.03 Yes 
U-234' 0.47 2.31 Yes 
U-235Q 0.275 (ND) 0.16 No 
U-2389 3.76 (ND) 2.31 No 

Note: Bold indicates COCs that failed the background screening procedure and/or are bioaccumulators. 
"From Dinwiddie (September 1997). Canyons Background. 
b 
NMED (March 1998). 

"From Whicker and Schultz (1992). 
d 
From Baker and Soldat (1992). 

eYanicak (March 1997). 

3000" 

3000
d 

900
d 

900
d 

900
d 

'Concentration calculated from U-238 value using historical U-238/U-234 ratio for SNUNM area. 
9Concentration for ND result where MDA is greater than background levels and any measured concentrations. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
MDA = Minimum detectable activity (concentration) 
NMED = New Mexico Environment Department. 
NO = Not detected. 
pCVg = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

Bloaccumulator?b 
(BCF>40) 

Yes 
No

e 

Yes 

Yes 

Yes 
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have a high potential for leaching in soil. Based upon observations made during the installation 
of a piezometer north (upgradient) of SWMU 65C (in the arroyo channel immediately above 
SWMU 12B), the alluvium above the bedrock is 57 feet thick. Moist soil was observed in the 
first 5 feet of alluvium, and the remaining 52 feet (to bedrock) were dry. The Burn Site Well, 
along the east side of the site, did not encounter groundwater until 230 feet bgs. The depth to 
groundwater at SWMU 65C is approximately 222 feet bgs. Therefore, infiltration from the 
surface does not appear to be sufficient to contact groundwater in the area of the LCBS, and it 
is highly unlikely that percolation will result in the leaching of COCs to groundwater. 

Plant roots can take up COCs that are in the soil solution. These COCs could be transported to 
the aboveground tissues with the xylem stream and could then be consumed by herbivores or 
returned to the soil as litter. Aboveground litter could be transported from the site of deposition 
by wind and/or surface water until it is consumed by decomposer organisms. Constituents in 
plant tissues that are consumed by herbivores could pass through the gut and be returned to 
the soil in feces either at the site or far from the site, or they could be absorbed into and held in 
tissues, metabolized, or later excreted. The herbivore could be eaten by a primary carnivore or 
scavenger and the constituents still held in the consumed tissues would repeat the sequence of 
absorption, metabolization, excretion, and consumption by higher predators, scavengers, and 
decomposers. The potential for transport of the constituents within the food chain is dependent 
upon the mobility of the species that comprise the food chain and the potential for the 
constituent to be transferred across the links in the food chain. Much of SWMU 65C has been 
highly disturbed by testing activities and by associated grading and is devoid of vegetation; 
however, natural vegetation does occur along the southern part of the site. Therefore, food 
chain uptake is a potential transport mechanism at SWMU 65C. 

Degradation of COCs at SWMU 65C could result from biotic or abiotic processes. Inorganic 
COGs at this site are elemental in form and are, therefore, not considered to be degradable. 
Radiological COCs, however, undergo decay to stable isotopes or radioactive daughter 
elements. Other transformations of inorganics could include changes in valence (oxidation! 
reduction reactions) or incorporation into organic forms. Degradation processes for organic 
COGs could include photolysis, hydrolysis, and biotransformation. Photolysis requires light and, 
therefore, takes place in the air (after volatilization), at the ground surface, or in surface water. 
Hydrolysis includes chemical transformations in water and could occur in the soil solution. 
Biotransformation (Le., transformation caused by plants, animals, and microorganisms) could 
occur; however, biological activity could be limited by the aridity of the environment at this site. 

Table 7 summarizes the fate and transport processes that could occur at SWMU 65G. The site 
is situated within the Lurance Ganyon and is, therefore, sheltered by surrounding slopes and 
woodland vegetation. Therefore, with the exception of the organics that could volatilize near 
the soil surface and be released into the air in vapor phase, significant transport of COCs by 
wind is unlikely. Transport by surface-water runoff, however, could be of greater significance 
because of the slopes found on the site. Subsurface migration of GOCs from leaching is not 
expected to be significant, and COGs are highly unlikely to contact groundwater. The potential 
for food chain uptake is low. Inorganic COCs at SWMU 65C are elemental in form and, 
therefore, they are not considered to be degradable. Decay of radiological COCs is 
insignificant because of their long half lives. The organic COCs could be transformed by 
photolysis, hydrolysis, or biotransformation and some could be lost by volatilization. 
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Table 7 
Summary of Fate and Transport at SWMU SSC 

Transport and 
Fate Mechanism Existence at Site Sianificance 

Wind Yes Low 
Surface runoff Yes Moderate 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low (inorganics and radionuclides) 

Moderate (organics) 

SWMU= Solid Waste Management Unit. 

VI. Human Health Risk Screening Assessment 

VI.1 Introduction 

Human health risk screening assessment of this site includes a number of steps that culminate 
in a quantitative evaluation of the potential adverse human health effects caused by 
constituents located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and pr()perties of the site. 

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

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach includes two screening 
procedures. One screening procedure compares the maximum concentration of the COC 
to an SNLlNM maximum background screening value. COCs that are not eliminated 
during the first screening procedure are subjected to a second screening procedure that 
compares the maximum concentration of the COC to the SNLlNM proposed Subpart S 
action level. 

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

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and excess cancer risks are 
calculated for nonradiological COCs and background. For radiological COCs, the 
incremental total effective dose equivalent (TEDE) and incremental estimated cancer risk 
are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction only occurs when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the EPA and the DOE to 
determine whether further evaluation, and potential site cleanup, is required. 
Nonradiological COC risk values are also compared to background risk so that an 
incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are also addressed. 
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VI.2 Step 1. Site Data 

Section I provides the description and history for SWMU S5C. Section II presents comparison 
of results to DOOs. Section III describes the determination of the nature, rate, and extent of 
contamination. 

VI.3 Step 2. Pathway Identification 

SWMU S5C has been designated a future land-use scenario of recreational (DOE et al. October 
1995) (see Appendix 1 for default exposure pathways and parameters). Because of the 
location and the characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the non radiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because of the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. No water pathways to the groundwater 
are considered. Depth to groundwater at SWMU S5C is approximately 222 feet bgs. Because 
of the lack of surface water or other significant mechanisms for dermal contact, the dermal 
exposure pathway is considered not to be significant. No intake routes through plant, meat, or 
milk ingestion are considered appropriate for the recreational land-use scenario. However, 
plant uptake is considered for the residential land-use scenario. 

Pathway Identification 

NonradloloQical Constituents Radloloalcal Constituents 
Soil inQestion Soil inQestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Plant uptake (residential onlv) Plant uotake (residential onlv) 

Direct Qamma 

VIA Step 3. COC Screening Procedures 

Step 3 is discussed in this section and the two screening procedures. The first screening 
procedure compared the maximum COC concentration to the background screening level. The 
second screening procedure compares maximum COC concentrations to SNUNM proposed 
Subpart S action levels. This second procedure was applied only to COCs that were not 
eliminated during the first screening procedure. 

V1.4.1 Background Screening Procedure 

VI. 4. 1.1 Methodology 

Maximum concentrations of non radiological COCs were compared to the approved SNUNM 
maximum screening level for this area. The SNUNM maximum background concentration was 
selected to provide the background screen in Table 3 and was used to calculate risk attributable 
to background in Table 11. Only the COCs that were detected above their respective SNUNM 
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maximum background screening levels or did not have a quantifiable background screening 
level were considered in further risk assessment analyses. 

For radiological COCs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environmenf (DOE 1993). Radiological COCs that did not have a background value and were 
detected above the analytical minimum detectable activity were carried through the risk 
assessment at their maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 

VI.4.1.2 Results 

Tables 3 and 5 present SWMU 65C maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997, Zamorski December 1997) 
for the human health risk assessment. For the non radiological COCs, three constituents were 
measured at concentrations greater than their respective background. One nonradiological 
COC had no quantifiable background concentration, so it is not known whether that COC 
exceeded background. Four COCs were organic compounds and did not have background­
screening levels. 

For the radiological COCs, two constituents had maximum MDA activity concentrations greater 
than their respective backgrounds (uranium-235 and uranium-238). 

V1.4.2 Subpart S Screening Procedure 

VI.4.2.1 Methodology 

The maximum concentrations of non radiological COCs not eliminated during the background 
screening process were compared with action levels (IT July 1994) calculated using methods 
and equations promulgated in the proposed RCRA Subpart S (EPA 1990) and Risk 
Assessment Guidance for Superfund (RAGS) (EPA 1989) documentation. Accordingly, all 
calculations were based upon the assumption that receptor doses from both toxic and 
potentially carcinogenic compounds result most significantly from ingestion of contaminated 
soil. Because the samples were all taken from the surface and near surface, this assumption is 
considered valid. If there were ten or fewer COCs and each had a maximum concentration of 
less than 1/10 the action level, then the site was judged to pose no significant health hazard to 
humans. If there were more than ten COCs, then the Subpart S screening procedure was not 
performed. 
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VIA.2.2 Results 

Table 3 shows the COCs and the associated proposed Subpart S action level. The table 
compares the maximum concentration values to 1/10 the proposed Subpart S action level. This 
methodology was guidance given to SNUNM from the EPA (EPA 1996a). One COC that failed 
the background screen (beryllium) is above 1/10 the Subpart S action level. Therefore, all 
constituents with maximum concentrations above background were carried forward in the risk 
assessment process, and a hazard quotient (HQ) and excess cancer risk value were 
calculated. 

Radiological COCs have no predetermined action levels analogous to proposed Subpart S 
levels; therefore, this step in the screening process was not performed for radiological COCs. 

VI.5 Step 4. Identification of Toxicological Parameters 

Tables 8 (non radiological) and 9 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values used for 
nonradiological COCs in Table 8 were from the Integrated Risk Information System (IRIS) (EPA 
1998a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a) and from the 
Region 9 (EPA 1996c) electronic database. Dose conversion factors (DC F) used in 
determining the excess TEDE values for radiological COCs for the individual pathways were the 
default values provided in the RESRAD computer code (Yu et al. 1993a) as developed in the 
following documents: 

• DCFs for ingestion and inhalation are taken from "Federal Guidance Report No. 11, 
Limiting Values of Radionuclide Intake and Air Concentration and Dose Conversion 
Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were taken 
from DOElEH"()070, "External Dose-Rate Conversion Factors for Calculation of Dose to 
the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the immediate 
surface of the site) were calculated using the methods discussed in "Dose-Rate 
Conversion Factors for External Exposure to Photon Emitters in Soil" (Kocher 1983) 
and in ANUEAIS-8, Data Collection Handbook to Support Modeling the Impacts of 
Radioactive Material in Soil (Yu et al. 1993b). 

VI.6 Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and the excess cancer risk for both the 
potential non radiological COCs and associated background for recreational and residential land 
uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both recreational and residential land uses. 
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Table 8 
Toxicological Parameter Values for SWMU 65C Nonradiological COCs 

SFo SFlnh 
RfOo RfOlnh (mglkg- (mglkg- Cancer 

COCName (m .... ..... Confidence' (m .... "" Confidence' day)"' day)"' Class " 
Barium 7E-2c M 1.4E-4d - -- -- --
Beryllium 2E4 LtoM S.7E-6

c M -- 8.4E+Oc B1 

Mercury 3E-4· -- 8.6E-Sc M -- -- D 

Silver SE-3c L -- -- -- -- D 

1.2-dlbromo-3- S.7E-S" -- 5.71 E_Sc M 1.4E+O· 2.4E-3· B2 
chloropropane 

Methylene 6E-2c M 8.6E-1· -- 7.SE-3
c 

1.7E4 B2 
chloride 

Toluene 2E_1c M 1.1E-1c M -- -- D 

bis(2- 2E_2d -- 2.2E-2" -- 1.4E-2
d 1.4E-2" --

ethylhexyl) 
pNhalate 

'Confidence associated with IRIS (EPA 1998a) database values. Confidence: L = low. M = medium. 

"EPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 1998a) with the 
exception of 1.2-dibromo-3-chloropropane which was taken from HEAST (EPA 1997a): 

B1 = Probable human carcinogen. Limited human data available. 
B2 = Probable human carcinogen. Indicates sufficient evidence in animals and inadequate or no evidence 

in humans. 
D = Not classifiable as to human carcinogenicity. 

"Toxicological parameter values from IRIS electronic database (EPA 1998a). 

"Toxicological parameter values from EPA Region 9 electronic database (EPA 1996c) 

"Toxicological parameter values from HEAST database (EPA 1997a) 
COC = Constituent of concem. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
(mg/kg-day)"' = Per milligram per kilogram day. 
RID., = Inhalation chronic reference dose. 
RID, = Oral chronic reference dose. 
SF., = Inhalation slope factor. 
SF 0 = Oral slope factor. 
SWMU = Solid Waste Management Unit. 

= Information not available. 
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Table 9 
Radiological Toxicological Parameter Values for SWMU 65C COCs Obtained from 

RESRAD Risk Coefficients· 

SFo SFlnh SFev 
COCName (1/pCI) (1/pCI) (g/pCI-yr) Cancer Class 

U-235 4.70E-11 1.30E-08 2.70E-07 A 
U-238 6.20E-11 1.20E-08 6.60E-08 A 

"From Yu et al. (1993a). 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A - human carcinogen. 
1/pCi = One per picocurie 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year 
SF ON = External volume exposure slope factor. 
SF... = Inhalation slope factor. 
SF. = Oral (ingestion) slope factor 
SWMU = Solid Waste Management Unit. 

V1.6.1 Exposure Assessment 

b 

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

Although the designated land-use scenario is recreational for this site, risk and· TEDE values for 
a residential land-use scenario are also presented. These residential risk and TEDE values are 
presented only to provide perspective of potential risk to human health under the more 
restrictive land-use scenario. 

V1.6.2 Risk Characterization 

Table 10 shows a HI of 0.00 for the SWMU 6SC nonradiological COCs and an excess cancer 
risk of 2E-1 0 for the designated recreational land-use scenario. The numbers presented 
included exposure from soil ingestion and dust and volatile inhalation for nonradiological COCs. 
Table 11 shows a HI of 0.00 and an excess cancer risk of 2E-11 assuming the maximum 
background concentrations of the SWMU 6SC associated background constituents for the 
designated recreational land-use scenario. 
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Table 10 
Risk Assessment Values for SWMU 65C Nonradiological COCs 

Recreational Land-Use Residential Land-Use 

Maximum Scenario· Scenario· 
Concentration Hazard Cancer Hazard Cancer 

COCName (mg/kg) Index Risk Index Risk 
Barium 344 0.00 -- 0.05 --
Beryllium 0.925 0.00 3E-11 0.00 7E-10 
Mercury 0.0694 J 0.00 -- 0.12 --
Silver 0.364 J 0.00 -- 0.02 --
1.2-dibromo-3- 0.0019 J 0.00 1E-10 0.03 9E-7 
chloropropane 
Methvlene chloride 0.0048 J 0.00 2E-11 0.00 4E-8 
Toluene 0.0036 J 0.00 -- 0.00 --
bis (2-Ethylhexyl) 0.068 J 0.00 4E-11 0.00 2E-9 
phthalate 

Total 0.00 2E-10 0.2 9E-7 

"From EPA (1989). 
J = Estimated concentration 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 

Table 11 
Risk Assessment Values for SWMU 65C Nonradiological Background Constituents 

Recreational Land-Use 
Background Scenarlo

b 

Concentration • Hazard 
COC Name (mglkg) Index 

Barium 246 0.00 
Beryllium 0.75 0.00 
Mercury 0.055 0.00 
Silver <0.5 --

Total 0.00 

"From Zamorski (December 1997). Canyons Area. 
bFrom EPA (1989). 
COC = Constituent of concem. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

= Information not available. 
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Cancer 
Risk 

--
2E-11 

--
--

2E·11 

Residential Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.04 --
0.00 6E-10 
0.09 --

-- --
0.1 6E·10 
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For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the recreational land-use scenario, a TEDE was calculated for an individual who spends 
4 hours per week on the site. This resulted in an incremental TEDE of 7.0E-03 millirem 
(mrem)/year (mrem/yr). In accordance with EPA guidance found in Office of Solid Waste and 
Emergency Response Directive No. 9200.4-18 (EPA 1997b), an incremental TEDE of 
15 mrem/yr is used for the probable land-use scenario (recreational in this case); the calculated 
dose value for SWMU 65C for the recreational land use is well below this guideline. The 
estimated excess cancer risk is 9.1 E-08. 

For the residential land-use scenario nonradioactive COCs, the HI is 0.2, and the excess 
cancer risk is 9E-7 (Table 10). The numbers in the table included exposure from soil ingestion, 
dust and volatile inhalation, and plant uptake. Although the EPA (1991) generally recommends 
that inhalation not be included in a residential land-use scenario, this pathway is included 
because of the potential for soil in Albuquerque, New Mexico, to be eroded and, subsequently, 
for dust to be present in predominantly residential areas. Because of the nature of the local 
soil, other exposure pathways are not considered (see Appendix 1). Table 11 shows that for 
the SWMU 65C associated background constituents, the HI is 0.1 and the excess cancer risk is 
6E-1O. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
1.5E-01 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for SWMU 65C for the residential land-use scenario is well below this 
guideline. Consequently, SWMU 65C is eligible for unrestricted radiological release because 
the residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to 
the on-site receptor. The estimated excess cancer risk is 1.6E-06. The excess cancer risk 
from the nonradiological COCs and the radiological COCs is not additive, as noted in the RAGS 
(EPA 1989). 

VI. 7 Step 6. Comparison of Risk Values to Numerical Guidelines. 

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

For the recreational land-use scenario nonradiological COCs, the HI is 0.00 (less than the 
numerical guideline of 1 suggested in the RAGS [EPA 1989]). Excess cancer risk is estimated 
at 2E-10. Guidance from the NMED indicates that excess lifetime risk of developing cancer by 
an individual must be less than 1 E-6 for Class A and B carcinogens and less than 1 E-5 for 
Class C carcinogens (NMED March 1998). The excess cancer risk is driven by beryllium and 
three organiCS. Beryllium is a Class B1 carcinogen; two of the organics are Class B2 
carcinogens. The other organic currently is not classified. Thus, the excess cancer risk for this 
site is below the suggested acceptable risk value (1 E-6). This assessment also determined 
risks considering background concentrations of the potential non radiological COCs for both the 
recreational and residential land-use scenarios. Assuming the recreational land-use scenario, 
for non radiological COCs the HI is 0.00 and the excess cancer risk is 2E-11. Incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and, therefore, may appear to be 
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inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituent that does not have a quantified background concentration (silver) is 
assumed to have an HO of 0.00. Incremental HI is 0.00 and incremental cancer risk is 1. 7E-1 0 
for the recreational land-use scenario. These incremental risk calculations indicate insignificant 
risk to human health from nonradiological GOGs considering a recreational land-use scenario. 

For radiological GOGs in the recreational land-use scenario, incremental TEDE is 
7.0E-03 mrem/yr, which is significantly less than the EPA's numerical guideline of 15 mrem/yr. 
Incremental estimated excess cancer risk is 9.1 E-08. 

The calculated HI for the residential land-use scenario nonradiological GOGs is 0.2, which is 
below the numerical guidance. Excess cancer risk is estimated at 9E-7. The excess cancer risk 
is driven by beryllium and three organics. Beryllium is a Glass B1 carcinogen; two of the 
organics are Glass B2 carcinogens. The other organic currently is not classified. Therefore, 
the excess cancer risk for this site is below the suggested acceptable risk value (1 E-6). The HI 
for associated background for the residential land-use scenario is 0.1; the excess cancer risk is 
estimated at 6E-10. The incremental HI is 0.09 and the incremental cancer risk is 9.4E-7 for 
the residential land-use scenario. These incremental risk calculations indicate insignificant 
contribution to human health risk from the GOGs considering the residential land-use scenario. 

The incremental TEDE for the residential land-use scenario from the radiological components is 
1.5E-01 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk is 1.6E-06. 

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU 65G was based 
upon an initial conceptual model validated with confirmatory sampling conducted at the site. 
The confirmatory sampling was implemented in accordance with the RFI work plan for OU 1333 
(SNUNM September 1995) and the FIP addendum to the work plan (SNUNM March 1998). 
The DOOs contained in the RFI work plan are appropriate for use in screening risk 
assessments. The data collected, based upon sample location, density, and depth, are 
representative of the site. The analytical requirements and results satisfy the DOOs. Data 
quality was validated in accordance with SNUNM procedures (SNUNM July 1994b, SNUNM 
July 1996). Therefore, there is no uncertainty associated with the data quality used to perform 
the screening risk assessment at SWMU 65G. 

Because of the location, history of the site, and future land use (DOE et al. October 1995), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in performing the risk assessment analysis. Because the GOGs are found in 
surface and near-surface soils and because of the location and physical characteristics of the 
site, there is little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimates. Maximum measured values of GOG concentrations are used to provide 
conservative results. 
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Table 8 shows the uncertainties (confidence) in nonradiological toxicological parameter values. 
There is a mixture of estimated values and values from the IRIS (EPA 1998a), the HEAST (EPA 
1997a), and EPA Region 9 (EPA 1996c) electronic databases. Where values are not provided, 
information is not available from the HEAST (EPA 1997a), IRIS (EPA 1998a), or the EPA 
regions (EPA 1996a, 1997c). Because of the conservative nature of the RME approach, 
uncertainties in toxicological values are not expected to change the conclusion from the risk 
assessment analysis. 

Risk assessment values for non radiological COCs are within the human health acceptable 
range for the recreational land-use scenario compared to established numerical guidance. 

For radiologicatCOCs, the conclusion of the risk assessment is that potential effects on human 
health for both recreational and residential land-use scenarios are within guidelines and are a 
small fraction of the estimated 360 mrern/yr received by the average U.S. population (NCRP 
1987). 

The overall uncertainty in all of the steps in the risk assessment process is considered not 
significant with respect to the conclusion reached. 

VI.9 Summary 

SWMU 65C has identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated recreational land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site included 
soil ingestion and dust and volatile inhalation for chemical constituents and soil ingestion, dust 
inhalation, and direct gamma exposure for radionuclides. Plant uptake was included as an 
exposure pathway for the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the recreational land-use scenario the HI (0.00) is 
significantly less than the accepted numerical guidance from the EPA. Excess cancer risk 
(2E-10) is also below the acceptable risk value provided by the NMED for a recreational land 
use scenario (NMED March 1998). The incremental HI is 0.00, and the incremental cancer risk 
is 1. 7E-1 0 for the recreational land-use scenario. Incremental risk calculations indicate 
insignificant risk to human health for a recreational land-use scenario. 

Incremental TEDE and corresponding estimated cancer risk from radiological COCs are much 
less than EPA guidance values; the estimated TEDE is 7.0E-03 mrem/yr for the recreational 
land-use scenario. This value is much less than the numerical guidance of 15 mrem/yr in 
EPA guidance (EPA 1997b). The corresponding incremental estimated cancer risk value is 
9.1 E-08 for the recreational land-use scenario. Furthermore, the incremental TEDE for the 
residential land-use scenario that results from a complete loss of institutional control is only 
1.5E-01 mrem/yr with an associated risk of 1.6E-06. The guideline for this scenario is 
75 mrem/yr (SNUNM February 1998). Therefore, SWMU 65C is eligible for unrestricted 
radiological release. 
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Uncertainties associated with the calculations are considered small relative to the 
conservativeness of risk assessment analysis. It is, therefore, concluded that this site poses 
insignificant risk to human health under the recreational land-use scenario. 

VII. Ecological Risk Screening Assessment 

VI1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPEC) in soils at SWMU 65C. A component of the NMED Risk-Based 
Decision Tree (March 1998) is to conduct an ecological screening assessment that corresponds 
with that presented in EPA's Ecological Risk Assessment Guidance for Superfund (EPA 
1997d). The current methodology is tiered and contains an initial scoping assessment followed 
by a more detailed screening assessment. Initial components of the NMED's decision tree (a 
discussion of DOOs, a data assessment, and evaluations of bioaccumulation and fate-and­
transport potential) are addressed in Sections II through V of this report. Following the 
completion of the scoping assessment, a determination is made as to whether a more detailed 
examination of potential ecological risk is necessary. If deemed necessary, the scoping 
assessment proceeds to a screening assessment whereby a more quantitative estimate of 
ecological risk is conducted. Although this assessment incorporates conservatisms in the 
estimation of ecological risks, ecological relevance and professional judgment are also used as 
recommended by the EPA (1998b) to ensure that predicted exposures of selected ecological 
receptors reflect those reasonably expected to occur at the site. 

VI1.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of biota at or adjacent to the site to 
be exposed to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. The scoping risk management decision involves a summary of the scoping results 
and a determination as to whether further examination of potential ecological impacts is 
necessary. 

VII.2.1 Data Assessment 

Among the COPECs listed in Section IV (Table 4), the following inorganic constituents 
exceeded background concentrations within the 0- to 5-foot depth interval: 

• Beryllium 

Silver does not have a quantifiable background concentration. Thus, it is unknown if the 
maximum silver concentration exceeded the background screening level. Therefore, silver is 
included in the risk analysis for conservatism. Organic analytes that were detected in soil within 
the 0- to 5-foot depth interval include the following: 
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• Methylene chloride 
• Toluene 
• bis(2-ethylhexyl)phthalate 

Although uranium-235 and uranium-238 were not detected (Section IV, Table 6), the highest 
MDAs of these radionuclides exceeded their corresponding background concentrations. 

V11.2.2 Bioaccumulation 

Among the COPECs listed in Section VII.2.1 , the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 4 and 6): 

• U-235 
• U-238 
• bis(2-ethylhexyl)phthalate 

It should be noted, however, that as directed by the NMED (March 1998), bioaccumulation for 
inorganics is assessed exclusively based upon maximum reported bioconcentration factors 
(BCF) for aquatic species. Because only aquatic BCFs are used to evaluate the 
bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely to be 
overpredicted. 

VII.2.3 Fate and Transport Potential 

The potential for the COPECs to move from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 7 (Section V), wind and foodchain uptake are 
expected to be of low significance as transport mechanisms for COPECs at this site. Transport 
by surface water may be of moderate significance. Migration to groundwater is not anticipated. 
Degradation/transformation for inorganic COPECs and the radionuclides is expected to be of 
low significance. For the organic COPECs, the potential for transformation is moderate, and 
loss by volatilization is also expected to occur. 

VI 1.2.4 Scoping Risk Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways could be associated with this SWMU and that COPECs also exist 
at the site. As a consequence, a screening assessment was deemed necessary to predict the 
potential level of ecological risk associated with the site. 

VI1.3 Screening Assessment 

As concluded in Section VI1.2.4, complete ecological pathways and COPECs are associated 
with this SWMU. The screening assessment performed for the site involves a quantitative 
estimate of current ecological risks using exposure models in association with exposure 
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parameters and toxicity information obtained from the literature. The estimation of potential 
ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the screening assessment include the following: 

• Problem formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure estimation-provides a quantitative estimate of potential exposure. 

• Ecological effects evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk characterization---characterizes the ecological risk associated with exposure of 
the receptors to environmental media at the site. 

• Uncertainty assessment-discusses uncertainties associated with the estimation of 
exposure and risk. 

• Risk interpretation-evaluates ecological risk in terms of HOs and ecological 
significance. 

• Screening assessment scientific/management decision point-presents the 
decision to risk managers based upon the results of the screening assessment. 

V11.3.1 Problem Formulation 

Problem formulation is the initial stage of the screening assessment that provides the 
introduction to the risk evaluation process. Components that are addressed in this section 
include a discussion of ecological pathways and the ecological setting, identification of 
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs, 
and ecological endpoints (other components commonly addressed in a screening assessment) 
are presented in the "Predictive Ecological Risk Assessment Methodology, Environmental 
Restoration [ERl Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are 
not duplicated here. 

VI/.3.1.1 Ecological Pathways and Setting 

SWMU 65C is approximately 1.3 acres in size. The site is located in the Lurance Canyon, 
dominated by woodland habitat; however, much of the habitat at this site has been highly 
disturbed during its active use and during other activities conducted at the LCBS. Wildlife could 
use the area, but the small size of the site make significant transfers of COPECs through the 
food chain pathway unlikely. Biological and sensitive species surveys of the entire LCBS were 
conducted in 1991 (Biggs May 1991, August 1991). No sensitive species were reported to 
occur at this facility. 
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Complete ecological pathways could exist at this site through the exposure of plants and wildlife 
to COPECs in surface and subsurface soil. Direct uptake of COPECs from soil was assumed 
to be the major route of exposure for plants, with exposure of plants to wind-blown soil 
assumed to be minor. For nonradiological COPECs, exposure modeling for the wildlife 
receptors was limited to the food and soil ingestion pathways. For radiological COPECs, both 
internal dose resulting from the food and soil ingestion pathways and external dose from the 
soil medium were evaluated. Because of the lack of surface water at this site, exposure to 
COPECs through the ingestion of surface water was considered insignificant. Inhalation and 
dermal contact were also considered insignificant pathways with respect to ingestion (Sample 
and Suter 1994). Groundwater is not expected to be affected by COPECs at this site. 

VII. 3. 1.2 COPECs 

Both radiological and non radiological COPECs were evaluated for this assessment. The 
nonradiological COPECs included both inorganic and organic analytes. Inorganic analytes and 
radionuclides were screened against background concentrations, and those that exceeded the 
approved SNUNM background screening levels (Dinwiddie September 1997) for the area were 
considered to be COPECs. Nondetected inorganic and radiological analytes for which the 
detection limit (the MDA for radionuclides) exceeded the background screening levels were also 
retained as COPECs. All organic analytes detected were considered to be COPECs for the 
site. In order to provide conservatism in this ecological risk assessment, the assessment is 
based upon the maximum soil concentrations of the COPECs measured at this site. Tables 4 
and 6 report maximum COPEC concentrations (or the analyte detection limits). Nonradiological 
inorganics that are essential nutrients such as iron, magnesium, calcium, potassium, and 
sodium were not included in this risk assessment as set forth by the EPA (1989). 

VII. 3. 1.3 Ecological Receptors 

In an earlier report (IT July 1998), a nonspecific perennial plant was selected as the receptor to 
represent plant species at the site. Vascular plants are the principal primary producers at the 
site and are key to the diversity and productivity of the wildlife community associate with the 
site. The deer mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) 
were used to represent wildlife use. Because of its opportunistic food habits, the deer mouse 
was used to represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl 
was selected to represent a top predator at this site. Although burrowing owls are not expected 
to occur in the woodland habitat at SWMU 65C, it is used to conservatively represent exposure 
and risk to other small predatory birds such as the western screech owl (Otus kennicottil) that 
could inhabit this site. The burrowing owl is present at SNUNM and is designated a speCies of 
management concern by the U.S. Fish and Wildlife Service in Region 2, which includes the 
state of New Mexico (USFWS September 1995). 

V11.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited 
to food and soil ingestion pathways. Inhalation and dermal contact were considered 
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insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water was 
also considered an insignificant pathway because of the lack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet 
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (100 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as 
deer mice). Exposure in the burrowing owl from a diet of equal parts herbivorous, omnivorous, 
and insectivorous mice would be the same as exposure from a diet of only omnivorous mice. 
Therefore, its diet was modeled with intake entirely of omnivorous mice. Both species were 
modeled with soil ingestion comprising 2 percent of the total dietary intake. Table 12 presents 
the species-specific factors used in modeling exposures in the wildlife receptors. Justification 
for use of the factors presented in this table is described in the ecological risk assessment 
methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1, implying that all food items and soil ingested are from 
the site being investigated. The maximum measured COPEC concentrations from surface soil 
samples were used to provide a conservative estimate of potential exposures and risks to 
plants and wildlife at this site. 

For the radiological dose rate calculations, the deer mouse was modeled as an herbivore 
(100 percent of its diet as plants) and the burrowing owl was modeled as a strict predator on 
small mammals (100 percent of its diet as deer mice). Both were modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from uranium-235 and uranium-238. Internal and external dose rates 
to the deer mouse and the burrowing owl are approximated using modified dose rate models 
from the "Hanford Site Risk Assessment Methodology" (DOE 1995) as presented in the 
ecological risk assessment methodology document for the SNUNM ER Program (IT July 1998). 
Radionuclide-dependent data for the dose rate calculations were obtained from Baker and 
Soldat (1992). The external dose rate model examines the total body dose rate to a receptor 
residing in soil exposed to radionuclides. The soil surrounding the receptor is assumed to be 
an infinite medium uniformly contaminated with gamma-emitting radionuclides. The external 
dose rate model is the same for both the deer mouse and the burrowing owl. The internal total 
body dose rate model assumes that a fraction of the radionuclide concentration ingested by a 
receptor is absorbed by the body and concentrated at the center of a spherical body shape. 
This provides for a conservative estimate for absorbed dose. This concentrated radiation 
source at the center of the body of the receptor is assumed to be a point source. Radiation 
emitted from this point source is absorbed by the body tissues to contribute to the absorbed 
dose. Alpha and beta emitters are assumed to transfer 100 percent of their energy to the 
receptor as they pass through tissues. Gamma-emitting radionuclides only transfer a fraction of 
their energy to the tissues because gamma rays interact less with matter than do beta or alpha 
emitters. The external and internal dose rate results are summed to calculate a total dose rate 
from exposure to uranium-235 and uranium-238 in soil. 

Table 13 presents the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 14 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

AU8·99N1P/SNL:rs46Q0.6.doc 27 301462.225.02 08120/99 11:44 AM 



Table 12 
Exposure Factors for Ecological Receptors at SWMU 65e 

Food Intake 

Receptor Species Class/Order Trophic Level 
Body Weight 

(kg)" 
Rate 

(kg/day)b Dietary Compositlon
C 

Deer mouse Mammalia! Herbivore 2.39E-2
d 

3.72E-3 Plants: 100% 

! (Peromyscus maniculatus) Rodentia I (+ soil at 2% of intake) 

Deer mouse Mammalia! Omnivore 2.39E-2
d 

3.72E-3 Plants: 50% 

(Peromyscus maniculatus) Rodentia Invertebrates: 50% 

I (+ soil at 2% of intake) 

Deer mouse Mammalia! Insectivore 2.39E-2
d 

3.72E-3 Invertebrates: 100"'{' 

(Peromyscus maniculatus) Rodentia I (+ soil at 2% of intake) 

Burrowing owl Aves! Carnivore 1.55E-1' 1.73E-2 Rodents: 100% 

(Speotyto cunicularia) Strigiformes (+ soil at 2% of intake) 

"Body weights are in kilograms wet weight. 

bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kilograms dry weight per day. 

CDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 

dFrom Silva and Downing (1995). 

"EPA (1993). based upon the average home range measured in semiarid shrubland in Idaho. 

'From Dunning (1993). 

uFrom Haug et al. (1993). 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
kg/day = Kilogram(s) per day. 
SWMU = Solid Waste Management Unit. 

Home Range 
(acres) 

2.7E-1" 

2.7E-1" 

2.7E-1" 

3.5E+1 u 
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Table 13 
Transfer Factors Used in Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 6SC 

Constituent of Potential 
Ecological Concern 

Inorganic 

Beryllium 

Silver 
Organic

e 

Methylene chloride 

Toluene 

bis(2-ethylhexvl)phthalate 

"From Baes et al. (1984). 
bDefault value. 

"From NCRP (January 1989). 
dFrom Stafford et al. (1991). 

Soll-ta-Plant 
Transfer Factor 

1.0E-2
a 

1.0E+O" 

7.3E+O 

1.0E+O 

1.SE-3 

Soll-ta-Invertebrate Food-ta-Muscle 
Transfer Factor Transfer Factor 

1.0E+O
b 1.0E-3" 

2.SE-1
d 5.0E4 

1.5E+1 3.SE-7 

1.8E+1 1.3E-S 

3.2E+1 1.3E+O 

eFor organic constituents, soil-to-plant and food-to-muscle transfer factors are from equations developed 
in Travis and Arms (1988). Soil-to-invertebrate transfer factors are from equations developed in Connell 
and Markwell (1990). All three equations based upon relationship of the transfer factor to the log Kow value 

of compound (Kow = the octanol-water partition coefficient). 
SWMU = Solid Waste Management Unit. 

Table 14 
Media Concentrations" for Constituents of 

Potential Ecological Concern at SWMU 6SC 

Constituent of Potential Soil Plant Soil Deer Mouse 
Ecological Concern (maximum)" Foliage

b 
Invertebrate b Tissues 

c 

Inorganic 

Beryllium 7.SE-1 7.SE-3 

Silver 3.SE-1 3.SE-1 

Organic 

Methylene chloride 4.8E-3 3.SE-2 

Toluene 3.SE-3 3.SE-3 

bis(2-ethylhexyl)phthalate S.8E-2 1.1 E-4 

"In milligrams per kilogram. All are based upon dry weight of the media. 

bproduct of the soil concentration and the corresponding transfer factor. 

7.SE-1 1.3E-3 

9.0E-2 3.SE-3 

7.3E-2 S.1E-8 

S.3E-2 1.3E-S 

2.2E+O 4.4E+0 

cBased upon the deer mouse with an omnivorous diet. Product of the average concentration in food times 
the food-to-muscle transfer factor times the wet weight-dry weight conversion factor of 3.125 (EPA 1993). 
SWMU = Solid Waste Management Unit. 
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V11.3.3 Ecological Effects Evaluation 

Table 15 presents benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Insufficient 
toxicity information was found to estimate the LOAELs for methylene chloride and 
bis(2-ethylhexyl)phthalate for terrestrial plant life and to estimate the NOAELs for beryllium, 
silver, methylene chloride, and toluene for the burrowing owl. 

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad per day 
(rad/day). This value has been recommended by the International Atomic Energy Agency 
(IAEA 1992) for the protection of terrestrial populations. Because plants and insects are less 
sensitive to radiation than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day 
should also offer sufficient protection to other components within the terrestrial habitat of 
SWMU65C. 

VII.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 16 presents results of these comparisons. HQs 
are used to quantify the comparison with benchmarks for plants and wildlife exposure. None of 
the nonradiological COPECs resulted in HQs exceeding unity. However, because of the lack of 
adequate toxicity information, HQs for plants could not be determined for methylene chloride 
and bis(2-ethylhexyl)phthalate, and an HQ for the burrowing owl could only be determined for 
bis(2-ethylhexyl)phthalate. As directed by the NMED, His were calculated for each of the 
receptors (the HI is the sum of chemical-specific HQs for all pathways for a given receptor). 
None of the calculated His were greater than unity. 

Tables 17 and 18 summarize the internal and external dose rate model results for uranium-235 
and uranium-238. The total radiation dose rate to the deer mouse was predicted to be 
5.3E-5 rad/day, with internal dose rate contributing over 75 percent of the total. Total dose rate 
to the burrowing owl was predicted to be 2.9E-5 rad/day, with the contribution of the internal 
dose rate being a little more than half of the total. The dose rates for the deer mouse and the 
burrowing owl are considerably less than the benchmark of 0.1 rad/day. 

VII.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 65C. 
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at a site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
These conservative assumptions provide more protection to the ecological resources potentially 
affected by the site. Conservatisms incorporated into this risk assessment include the use of 
the maximum measured analyte concentration or maximum MDA to evaluate risk, the use of 
wildlife toxicity benchmarks based upon NOAEL values, the incorporation of strict herbivorous 
and strict insectivorous diets for predicting the extreme HQ values for the deer mouse, and the 
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Table 15 
Toxicity Benchmarks for Ecological Receptors at SWMU 65e 

Mammalian NOAELs Avian NOAELs 
Test Deer Burrowing 

Constituent of Potential Plant Mammalian Species Mouse Avian Test Species Owl 
Ecological Concern Benchmarka

.
b Test SpeciesC

.
d NOAELd

.
e NOAELe

•
f 

Test Speciesd NOAELd 
•• NOAEL 

Inorganic 

Beryllium 10 Rat 0.66 1.29 --- --- ---
Silver 2 Rat 17.6

g 
34.8 --- --- ---

Organic 

Methylene chloride --- Rat 5.65 11.4 --- --- ---
Toluene 200 Mouse 26 27.5 --- --- ---
bis(2-ethylhexyl)phthalate --- Mouse 16.3 19.4 Ringed dove 1.1 1.1 

aln milligrams per kilogram soil. 
bFrom Efroymson et al. (1997). 
cSody weights (in kilogram[s]) for the no-observed-adverse-effect level (NOAEL) conversion are as follows: laboratory rat, 0.35; laboratory mouse, 
d O.03. 
From Sample et al. (1996), except where noted. 

8 1n milligrams per kilogram body weight per day. 
fSased upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a 
mammalian scaling factor of 0.25. 

gBased upon a rat lowest-observed-adverse-effect level of 69 mglkg/d (EPA 1996a) and an uncertainty factor of 0.2. 

mglkg/d 
SWMU 

= Milligram(s) per kilogram day. 
= Solid Waste Management Unit. 
= Insufficient toxicity data. 

,. 



Table 16 
Hazard Quotients for Ecological Receptors at SWMU 65e 

Deer Mouse Deer Mouse Deer Mouse 
Constituent of Potential HQ HQ HQ Burrowing Owl 

Ecological Concern Plant HQ (Herbivorous) (Omnivorous) (Insectivorous) HQ 
Inorganic 
Beryllium 7.6E-2 2.8E-3 4.8E-2 9.4E-2 ---
Silver 1.8E-1 1.6E-3 1.0E-3 4.3E-4 ---
Organic 
Methylene chloride --- 4.8E-4 7.4E-4 9.9E-4 ---
Toluene 1.8E-5 2.0E-5 1.9E-4 3.6E-4 ---
bis(2-ethylhexyl)phthalate --- 1.2E-5 8.6E-3 1.7E-2 4.4E-1 

HI" 2.6E-1 4.9E-3 5.9E-2 1.1E-1 4.4E-1 

"The HI is the sum of individual HOs. 
HI = Hazard index. 
HO = Hazard quotient. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 
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Table 17 
Internal and External Dose Rates for 

Deer Mice Exposed to Radionuclides at SWMU SSC 

Maximum 
Concentration Internal Dose External Dose 

Radionuclide (pCl/g) (rad/day) (rad/day) 
U-23S 2.8E-1· 3.0E-S 4.SE-S 

U-238 3.8E+O' 3.8E-S 7.SE-S 

Total 4.1E-S 1.2E-S 

aAnalyte not detected. Concentration is the minimum detectable activity. 
pCVg = Picocurie(s) per gram. 
rad/day = Rad per day. 
SWMU = Solid Waste Management Unit. 

Table 18 
Internal and External Dose Rates for 

Burrowing Owls Exposed to Radionuclides at SWMU S5C 

Maximum 
Concentration Internal Dose External Dose 

Radionuclide (pel/g) (rad/day) (rad/day) 

U-23S 2.8E-1
a 

1.2E-S 4.SE-S 

U-238 3.8E+O' 1.SE-S 7.SE-S 
Total 1.7E-S 1.2E-S 

aAnalyte not detected. Concentration is the minimum detectable activity. 
pCi/g = Picocurie(s) per gram. 
rad/day = Rad per day. 
SWMU = Solid Waste Management Unit. 

08/20/99 

Total Dose 
(rad/dav) 

7.SE-S 

4.SE-S 

S.3E-S 

Total Dose 
(rad/day) 

S.7E-S 

2.3E-S 

2.9E-S 
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use of 1.0 as the area use factor for wildlife receptors regardless of seasonal use or home 
range size. Each of these uncertainties, which are consistent among each of the SWMU­
specific ecological risk assessments, is discussed in greater detail in the uncertainty section of 
the ecological risk assessment methodology document for the SNUNM ER Program (IT July 
1998). 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
uranium-235 and uranium-238 are primarily related to those inherent in the radionuclide-specific 
data. The dose rates are based upon the minimum detectable activities for these radionuclides, 
which exceeded the background activity screening value. The dose rate models used for these 
calculations are based upon conservative estimates of receptor shape, radiation absorption by 
body tissues, and intake parameters. The goal is to provide a realistic but conservative 
estimate of a receptor's exposure to radionuclides in soil, both internally and externally. 

Although HQs for the burrowing owl could not be determined for four of the five COPECs at 
SWMU 6SC, it is highly unlikely that the toxicity of beryllium, silver, methylene chloride, or 
toluene would be at a level required to produce an HQ greater than unity in the owl. This is 
based upon the observations that the exposure rates (in mg/kg/day) for these COPECs were 
approximately 66, 48, 11 ~O, and 1200 times greater (respectively) in the deer mouse than in 
the burrowing owl and that the maximum HQs for these COPECs in the deer mouse were 
9.4E-2, 1.6E-3, 9.9E-4, and 3.6E-4 (respectively). Therefore, the toxicities of beryllium and 
silver would have to be approximately 700 and 30,000 times higher (respectively) in birds than 
in mammals to produce HQs greater than unity for the burrowing owl. For methylene chloride 
and toluene, these factors would be greater than a million. In addition, these values are 
conservatively based upon the assumption of an area use factor of 1.0 for the burrowing owl. 
Because the home range of the burrowing owl is approximately 27 times larger than the area of 
SWMU 6SC, increaSing these differences in avian and mammalian toxicities by an additional 
factor of 27 would be justified. Therefore, to produce an HQ greater than unity in the burrowing 
owl, the toxicity of beryllium (the worst case among these four COPECs) would have to be more 
than 18,000 times higher for the burrowing owl than for the deer mouse (Le., the toxicity 
benchmark for the burrowing owl would have to be 5.4E-S times that of the deer mouse). Most 
avian toxicity benchmarks are within a range of 0.01 to 100 times the corresponding 
mammalian toxicity benchmark. 

Based upon this uncertainty analysis, the probability that ecological risks exist at SWMU 6SC is 
expected to be extremely low. 

VII.3.6 Risk Interpretation 

Ecological risks associated with SWMU 6SC were estimated through a screening assessment 
that incorporated site-specific information when available. No risks (as indicated by HQ and HI 
values exceeding unity) were predicted for any of the ecological receptors. Risks are not 
expected in those cases where HQs could not be determined because of insufficient toxicity 
information. Based upon this final analysis, the probability that ecological risk exists from 
COPEC exposure at SWMU 6SC is extremely low. 
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V11.3.7 Screening Assessment Scientific/Management Decision Point 

Once potential ecological risks associated with the site have been assessed, a decision is made 
as to whether the site should be recommended for NFA or whether additional data should be 
collected to provide a more thorough assessment of actual ecological risk at the site. With 
respect to this site, ecological risks were predicted to be low. The scientific/management 
decision is to recommend this site for NFA. 
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APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

08/20/99 

Sandia National Laboratories (SNUNM) proposes that a default set of exposure routes and 
associated default parameter values be developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) project sites. This default set of 
exposure scenarios and parameter values would be invoked for risk assessments unless site­
specific information suggested other parameter values. Because many SNUNM solid waste 
management units (SWMU) have similar types of contamination and physical settings, SNUNM 
believes that the risk assessment analyses at these sites can be similar. A default set of 
exposure scenarios and parameter values will facilitate the risk assessments and subsequent 
review. 

The default exposure routes and parameter values suggested are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM proposes that these default exposure 
routes and parameter values be used in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base (KAFB). 
Approximately 157 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites, the biological resources present and proposed land-use 
scenarios for the SNUNM SWMUs. At this time, all SNUNM SWMUs have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based upon a residential land-use scenario. All three land­
use scenarios will be addressed in this document. 

The SNUNM ER project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent Hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989a) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 
• Ingestion of contaminated soil 
• Ingestion of contaminated fish and shell fish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 
• Dermal contact with chemicals in soil 
• Inhalation of airborne compounds (vapor phase or particulate) 
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• Extemal exposure to penetrating radiation (immersion in contaminated air; immersion 
in contaminated water and exposure from ground surfaces with photon-emitting 
radionuclides). 

Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land­
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNUNM SWMUs, there does not 
currently occur any consumption of fish, shell fish, fruits, vegetables, meat, eggs, or dairy 
products that originate on site. Additionally, no potential for swimming in surface water is 
present due to the high-desert environmental conditions. As documented in the RESRAD 
computer code manual (ANL 1993), risks resulting from immersion in contaminated air or water 
are not significant compared to risks from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNM SWMU: 

• Ingestion of contaminated fish and shell fish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

For the residential land-use scenario, we will include ingestion of contaminated fruits and 
vegetables because of the potential for residential gardening. 

Based upon this evaluation, for future risk assessments, the exposure routes that will be 
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway 
in all land-use scenarios. However, the potential for dermal exposure to inorganics is not 
considered significant and will not be included. In general, the dermal exposure pathway is 
generally considered to not be significant relative to water ingestion and soil ingestion pathways 
but will be considered for organic components. Because of the lack of toxicological parameter 
values for this pathway, the inclusion of this exposure pathway into risk assessment 
calculations may not be possible and may be part of the uncertainty analysis for a site where 
dermal contact is potentially applicable. 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; extemal exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equations for calculating potential intakes via 
these routes are shown below. The equations are from the Risk Assessment Guidance for 
Superfund (RAGS): Volume 1 (EPA 1989a, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
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Table 1 
Exposure Pathways Considered for Various Land-Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated 
water drinking water drinking water 
Ingestion of contaminated soil Inaestion of contaminated soil I~estion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact Dermal contact Dermal contact 
External exposure to penetrating External exposure to Ingestion of fruits and vegetables 
radiation from ground surfaces penetrating radiation from 

ground surfaces 
External exposure to penetrating 
radiation from_ground surfaces 

used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). Also shown are the default values SNUNM ER suggests for use 
in RME risk assessment calculations for industrial, recreational, and residential scenarios, 
based upon EPA and other governmental agency guidance. The pathways and values for 
chemical contaminants are discussed first, followed by those for radionuclide contaminants. 
RESRAD input parameters that are left as the default values provided with the code are not 
discussed. Further information relating to these parameters may be found in the RESRAD 
Manual (ANL 1993). 

Generic Equation for Calculation of Risk Parameter Values 

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

Risk (or Dose) = Intake x Toxicity Effect (either carCinogenic, noncarcinogenic, or radiological) 

where 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

The total risk/dose (either cancer risk or HI) is the sum of the risks/doses for all of the site­
specific exposure pathways and contaminants. 

(1 ) 
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The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the constituents of concern (COC) present at the site. This estimate 
is evaluated for determination of further action by comparison of the quantitative estimate with 
the potentially acceptable risk range of 1 E-6 for Class A and B carcinogens and 1 E-5 for 

i--cra$Sc carcinogens. The evaluation of the noncarcinogenic health hazard produces a 
;- quantitative estimate (Le:, the HI) for the toxicity resulting from the COCs present at the site. 
:-TFlis estimate is evaluated for determination of further action by comparison of this quantitative 
f'~ estimate with the EPA standard HI of unity (1). The evaluation of the health hazard due to 
--radioactive compounds produces a quantitative estimate of doses resulting from the COCs 

- present at the site. 

The specific equations used for the individual exposure pathways can be found in RAGS (EPA 
1989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values 
suggested for used by SNLJNM at SWMUs, based upon the selected land-use scenario. 
References are given at the end of the table indicating the source for the chosen parameter 

r--vliiues. The intention of SNUNM is to use default values that are consistent with regulatory 
~-:-gujdance and con,sistent with the RME approach. Therefore, the values chosen will, in general, 
! provide a conservative estimate of the actual risk parameter. These parameter values are 
L..!?yggested for use for the various exposure pathways based upon the assumption that a 
• Rartjcular site has no unusual characteristics that contradict the default assumptions. For sites 
UQLWhich the assumptions are not valid, the parameter values will be modified and documented . 

. Summart 

:-"SNUNM proposes the described default exposure routes and parameter values for use in risk 
tassessmenfs- at sites that have an industrial, recreational or residential .future land-use 
-s"C~nario. There are no current residential land-use det;ignations at SNUNM ER sites, but this 
'-scenario has been requested to be considered by the NMED. For sites designated as industrial 
ioFrecreationalland use, SNUNM will provide risk parameter values based upon a residential 
f-Iand-use;scenario to indicate the effects of data uncertainty on risk value calculations or in order 
\rofJOtentially mitigate the need for institutional controls or restrictions on SNUNM ER sites. The 
~ra-meter values are based upon EPA guidance and supplemented by information from other 
\9overnment sources. The values are generally consistent with those proposed by Los Alamos 
fNational Laboratory,-with a--few minoi variations. If these exposure routes and parameters are 
@9.9AAtabJe. SNUNM.will use thern in risk assessments for all sites where the assumptions are 
LC911~$tent with site-specific conditions. All deviations will be documented. 

~ . .:. 
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Table 2 
Default Parameter Values for Various Land-Use Scenarios 

Parameter Industrial Recreational .... i'ResldenttaF'iv 

General Exposure Parameters " ;': '.':FJ.illGUp 

Exposure frequency (day/Yr) *** *** ;-... 
< ~ i-;td l 

Exposure duration (yr) 25"·b 30"·b 30,·0 . "') 

Body weight (kg) 70 .. b 70 adult,·b .- 70 adult"·b.·,i.lb' 

15 child 15 child 2<:'."(; 

Averaging Time (days) ,rl'r 
for carcinogenic compounds 25550" 25550· 25550' 

'; , 

(= 70 Y x 365 day/yr) 
.. ! .;:.,2t' :.<.-

for noncarcinogenic compounds ,. 9125· 10950 ' '-' - 10950~;'~j'· Ji>. 

(:- ED x 365 day.fyr) 
" '"'! - i":;-.S':8,i"·~ 

~~~, Y.J\SV 

Soli Ingestion Pathway " .. '.' ::. :·iJp .. 
Ingestion rate 100 mg/day" .' 200 mg/day child 200 mgLday chilchq 

100 ma/day adult 100 mo/pay adultJa 
, . ." ,,;~ }:~j'fiSa 

Inhalation Pathway . :." :or 
Inhalation rate (m

3
/yr) 5000··b 

260
d 7000'·b.d 

Volatilization factor (m
3
Ikg) chemical specific chemical specific chemical specific 

Particulate emission factor (m
3
Ikg) 1.32E9· 1.32E9" 1.32E9~·~1.!{;( 

Water Ingestion Pathway .. ."':"'- ,''i ~. 1, ~ .. ., 

Ingestion rate (Uday) 2,·b 2"·b )'2 .. b. ,-;.::-" ~ , . .f~. 
' ... 

"-' .-" ...... 

Food Ingestion Pathway ~ 
.. 

Inoestion rate (ko/yr) NA NA 138M , 

Fraction ingested NA NA 0~5b.d 
.~ , -,:: 'I..:. > 

" . .. . -. ~.'. 

. .. 
Dermal Pathway 

. .. i;"-' -, --' '1 

Surface area in water (m
2

) 2M 2b." 2b •• 
; -:, ~, ... i.~ 

.. ""'<1 
Surface area in soil (m

2
) 0.53b," 0.53b .•. o 5S

b:t. 'J""" (' • '-.'-'~,1. '-" ......... ~ 

Permeability coefficient chemical specific chemical specific chemical speej'i91o::: 

"'The exposure frequencies for the land-use scenarios are often integrated into the overall contact rate 
for specific exposure pathways. When not included, the exposure frequency for the industrial land-use 
scenario is 8 hr/day for 250 day/yr; for the recreational land use, a value of 2 hr/wk for 52 wk/yr is used 
(EPA 1989b); for a residential land use, all contact rates are given per day for 350 day/yr. 
'RAGS, Vol 1, Part B (EPA 1991). 

"Exposure Factors Handbook (EPA 1989b) 
cEPA Region VI guidance. 

dFor radionuclides, RESRAD (ANL 1993) is used for human health risk calculations; default parameters 
are consistent with RESRAD guidance. 
"Dermal Exposure Assessment (EPA 1992). 
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