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

5.1 Summary 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a risk-based no further action 
(NFA) decision for Solid Waste Management Unit (SWMU) 6SE, Far-Field Dispersion Area, 
Operable Unit (aU) 1333. SWMU 6SE is the farthest extent (far field) of the fragmentation area 
associated with open-detonation tests at the Lurance Canyon Explosives Test Site (LCETS). 
Review and analysis of all relevant data for SWMU 6SE indicate that concentrations of 
constituents of concern (COC) at this site are less than applicable risk assessment action levels. 
Thus, SWMU 6SE 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 S, which states, "The SWMU/AOC [area of concern) has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use" (NMED March 1998). 

5.2 Description and Operational History 

Section S.2 describes SWMU 6SE and discusses its operational history. 

5.2.1 Site Description 

SWMU 6SE is a subunit of SWMU 65, identified as the LCETS on the Resource Conservation 
and Recovery Act (RCRA) Hazardous and Solid Waste Amendments (HSWA) permit. The site 
is located on U.S. Air Force (USAF) land withdrawn from Bureau of Land Management (BLM) 
and permitted to the U.S. Department of Energy (DOE) (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 SOO feet (Figure S.2.1-1). A 2S- to 
SO-ft-wide road is cut on the hillsides as a firebreak and encircles the site (Figure S.2.1-2). The 
canyon floor at the site is isolated by the canyon walls except for the western drainage into the 
Arroyo del Coyote. Coyote Springs Road follows this drainage and is the main access into the 
Lurance Canyon (Figure 5.2.1-1). 

Due to the complex testing history of the site, the LCETS was subdivided into five subunits as 
proposed in the "RCRA Facility Investigation [RFI) Work Plan for the OU 1333, Canyons Test 
Area" (SNUNM September 1995). Based upon the location of detonations and the types of 
tests conducted at SWMU 65, the site has been divided into five subunits: SWMU 6SA, Small 
Debris Mound; SWMU 65B, Primary Detonation Area; SWMU 6SC, Secondary Detonation Area; 
SWMU 6SD, Near-Field Dispersion Area; and SWMU 6SE, Far-Field Dispersion Area. 
Figure S.2.1-2 shows all of these inactive subunits. The SWMU 65 subunits are each being 
addressed in separate NFA proposals. Future submittals will address SWMUs 6SA, 6SB, 6SC, 
and 6SD. 
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SWMU 65 is presently an inactive site. It was used from the late-1960s to the early 1990s for 
general explosives tests. Its location is coincident with SWMU 94, Lurance Canyon Burn Site 
(LCBS), which is used for testing fire survivability of transportation equipment, storage 
equipment, simulated weapons, and satellite components. SWMU 94 activities began in the 
mid-1970s and continue to the present. 

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

Historical published information regarding the hydrogeology of Lurance Canyon has been 
summarized in the "RFI Work Plan for the OU 1333, Canyons Test Area" (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 collected 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 well was drilled in February 1986 to a total depth of 350 feet bgs and is shown on 
Figure 5.2.1-1. A total of 74 feet of clay, silt, and shale units were encountered overlying the 
bedrock identified as metamorphic shists and fractured granite. Water-bearing bedrock was 
encountered at a depth of 222 to 350 feet bgs (New Mexico State Engineers Office Well Record 
RG-44986). Following well completion, the water level rose to 68 feet bgs. 

A shallow underflow piezometer was installed in November 1996 in SWMU 12A located within 
the SWMU 65E boundary (Figure 5.2.1-1). The NFA proposal for SWMU 12A has been 
submitted to the New Mexico Environment Department (NMED) for an NFA decision (SNUNM 
May 1997). The piezometer was installed in conformance with an understanding between 
SNUNM and the NMED Oversight Bureau (OB) (Dawson August 1996). The subsurface 
geology at the site is comprised of approximately 55 feet of alluvial sand, silt, and gravel 
overlying metamorphic phyllite to schist bedrock. The piezometer was completed to a depth of 
approximately 58 feet bgs and was identified as 12AUP01. Moist soil was encountered in the 
first 5 feet of alluvium. The remaining 53 feet to bedrock were dry. No groundwater was 
encountered during drilling. The piezometer was instrumented in February 1997 and has been 
collecting data since that time. In addition, manual checks have been conducted for the 
presence of water as a verification procedure. No water has been recorded in the piezometer 
subsequent to its installation. 

The Burn Site Spring (Figure 5.2.1-1) is an ephemeral spring or, more accurately, a seep 
located approximately 1 ,200 feet northeast of SWMU 65E. The seep discharges small 
quantities of water from fractures and/or bedding plane permeability within the carbonate rocks 
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(Goodrich [Unk.] 1993). The source of the water is hypothesized to be from the seasonal 
recharge of fractures from the surrounding mountain terrain. 

A groundwater monitoring well nest was installed in November and December 1997 
approximately 3,000 feet west (downgradient) of the LCETS (Figure 5.2.1-1). The groundwater 
wells were installed in conformance with an understanding between 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-MW1 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 CYN-M2S has had no 
recorded measurements of water since its installation. Groundwater was first encountered in 
CYN-MWD at a depth of 372 feet bgs, and the static level rose to 320 feet bgs. This indicates 
semiconfined to confined groundwater conditions similar to those encountered in the Burn Site 
well (Figure 5.2.1-1). 

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

For a detailed discussion regarding the local setting at SWMU 65E, refer to the RFI work plan 
for OU 1333 (SNUNM September 1995). 

5.2.2 Operational History 

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

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

In addition to open-detonation explosives tests, fuel-fire burn tests of test units containing 
explosives were conducted at SWMU 65 from 1969 to 1979 in excavated pits (Littrell February 
1969, Jercinovic et al. November 1994) (Table 5.2.2-1). Portable pans and engineered burn 
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Table 5.2.2-1 
Summary of Tests Conducted at SWMU 65, Lurance Canyon Explosive Test Site 

Number of 
Test Category Test Type Test Date Recorded Tests Test Materials Test Location Reference 

General Explosives Open· Detonation Tests 1967 to 1980 260 Weapons containing HE Primary and secondary 65·3 
Tests (20 per year) and DU detonation area 65-10 

65·54 
65·59 

Ammonium Nitrate/Fuel Rod Between 1967 and 1975 1 Shipping containers for Near the LOBP in 65-3 
Shipping Container Test spent fuel rods, secondary detonation area 65-37 

ammonium nitrate 65·54 

Penetration Tests Between 1980 and 1985 Unknown B·61 warhead containing East of camera bunker, 65·3 
HE and DU west of arroyo in primary 65-54 

detonation area 65-63 

Propagation Test Between 1965 and 1979 1 Weapons containing HE Approximately 1,100 ft S E 65-61 
of Bunker 9830 near 65-67 
SWMU 13 

Bum Pit Tests Cloudmaker Tests January 1969 3 JP-4 fuel, PVC, TNT, Approximately 1,000 ft S E 65-32 
(Fuel Fire) ammonium nitrate, of Bunker 9830 in 

aluminum powder, steel secondary detonation area 01 , 
(0 cylinder 

Other Ammoni urn Nitrate Tests January 1969 2 JP-4 fuel, ammonium SE of Bunker 9830 in 65-37 
nitrate, steel cvlinder secondary detonation area 

Liquid Fuel Fire and Solid September 1970 7 JP-4 fuel, TP-H-3062 SE of Bunker 9830 in 65-38 
Rocket Propellant Bum Tests on rocket propellant, Pioneer secondary detonation area 65-39 
Pioneer Capsules capsules 
Plutonium Shipping Container May to June 1972 5 JP-4 fuel, PVC, Lined fire pit facility in 65-41 
Tests polyethylene bottles, Dy- secondary detonation area 

Kern steel-blue layout 
dye, Celotex insulation, 
steel containers 

TC-708 Emergency Denial February 1973 1 Diesel fuel, PVC, Approximately 1,000 ft SE 65-40 
Device Test chromel/alumel of Bunker 9830 in 

thermocouples secondary detonation area 

Refer to footnotes at end of table. 



01 , ..... 
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Table 5.2.2-1 (Concluded) 
Summary of Tests Conducted at SWMU 65, Lurance Canyon 

Explosive Test Site 

Test Category TestType 
Miscellaneous Wood Crib Fire Tests 
Burn Tests 
(nonpetroleum·fuel·fire) 

Liquid Oxygen Torch Tests 

Rocket Propellant Tests 

Cone Tests Overburden Penetration Tests 

TABS Tests Torch Burn Tests on Weapons 

Slow-Heat tests Detonation of HE with Heat 
Tape 

; Gaither et al. May 1993. 
; Author [Unk] Date [Unk]b. 
; Luna October 1985. 

Number of 
Test Date Recorded Tests Test Materials Test Location 

September 1988 to 17 Wood, HE, detonators Graded area south of 
September 1989 SWISH Unit in primary 

detonation area 
January 1984 to 19 Propane, oxygen as liquid Graded area within 30 It of 
April 1985 and gas, aluminum camera bunker in primary 

powder, nitrogen gas, detonation area 
araohite, steel rods 

January 1984 to 10 Rocket propellant, empty 4 locations in primary 
August 1993 weapon casings, detonation area and Bomb 

aluminum Burner and CON-CON 
trenches (Figure 5·3) 

March 1982 to 22 G-4 HE, sodium·24 CON·CON Unit 
May 1984 isotope (t,"; 15 hr), 

uranium dioxide powder, 
sand,aqueousfoam 

February 1975 to 12 PBX 9404 HE, DU, Location A was 45 It SE of 
February 1977 beryllium, aluminum camera bunker in primary 

detonation area and in 
Bomb Burner trench 

February 1982 to 16 PBX 9501, PBX 9404, Graded area between 
August 1986 PBX 9407, HMX, TATB camera bunker and CON-

HE; lead tape; CON Unit (Rgure 5·3) 
chromellalumel 
thermocouples; steel test 
vessel; plywood and 
vermiculite packaging 

; Larsen E. and Palmieri D. August 1994b. 
; Jercinovic et al. November 1994. 

= Large Open Bum Pool. 
= Plastic-bonded high explosive. 
= Polyvinyl chloride. = Larsen August 1994. 

Reference 
65·48 
65·73 

65·48 
65·73 

6548 
65-72 
65·73 

6548 
65·49 

65-50 
65-56 
65-57 

65·29 
65·30 
65·31 
65·48 

65-3 
65-10 
65·29 
65·30 
65·31 
65·32 
65·37 
65·38 
65·39 
65·40 
65·41 
6548 
65·49 
65·50 

; Luna June 1983. 
; Moore and Luna February 1982. 
; Liltrel February 1969. 

65-54 
65-56 
65-57 
65-59 
65-61 
65-63 
65-67 
65-72 
65-73 

= Larsen and Palmieri August 1994a. 
; Palmieri November 1994a. 

LOBP 
PBX 
PVC 
SNUNM 
SWISH 

= Sandia National Laboratories/New Mexico. 
= Small Wind-Shielded. 

= Karas June 1993. 
; Foy April 1971. 
= Clark December 1970. 
= Walkington April 1973. 
= Stravasnik September 1972. 
; SNUNM August 1986. 
= Church March 1982. 
= Kurowski January 1979. 

C-4 
CON-CON 
DU 
HE 
HMX 

= Palmieri December 1994b. 
; Palmieri December 1994a. 
= Palmieri December 1994d. 
= Hickox and Abitz December 1994. 
= Composition-4. 
= Conical Containment. 
= Depleted uranium. 
= High explosive(s). 
= Cyclotetramethylene tetranitramine. 

t," 
TABS 
TATB 
TNT 

= Half life. 
= Torch Activated Burn System. 
= Triaminotrinitrobenzene. 
= Trinitrotoluene. 



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

5.3 Land Use 

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

5.3.1 Current 

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

5.3.2 Future/Proposed 

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

5.4 Investigatory Activities 

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

5.4.1 Summary 

SWMU 65E was initially investigated under the DOE Comprehensive Environmental 
Assessment and Response Program (CEARP) in the mid-1980s (Investigation #1) in 
conformance with the Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA). In 1993, preliminary investigations began that included background information 
reviews, interviewing, field surveys, and scoping sampling (Investigation #2). From 1995 
through 1998, a radiological voluntary corrective measure (VCM) and confirmatory soil sampling 
were conducted (Investigation #3). 
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Table 5.2.2-2 
Correlation Chart of SWMU 65 Subunits with Explosive/Burn Testing Programs 

Test Nature of Operational Rationale for 
Subunit Number/Name Testing Programs Release Characterization 

SWMU 65A Propagation Test Open Detonations Potential release of HE and 
Small Debris Mound (soil- (unconfirmed) metals. 
covered concrete bunker) 
SWMU 65B General Explosives Tests Open Detonations Potential release of HE, 
Primary Detonation Area Open-Detonation Tests metals, and DU. 

Penetration Tests 
Miscellaneous Burn Tests Open Burning/ Potential release of HE 
Wood Crib Fire Tests Open Detonations from Wood Crib Fire Tests 
Liquid Oxygen Torch Tests only. 
Rocket Propellant Tests 
Slow·Heat Tests Open Detonations Potential release of HE. 
TABS Test Location A Open Burning Potential release of metals 

and DU. 
SWMU 65C General Explosives Tests Open DetonationiNo None. No ammonium 
Secondary Detonation Area Ammonium Nitrate/Fuel Rod Release nitrate residue. Shipping 

Shipping Container Test container did not rupture. 
Burn Pit Tests Open Buming/Open Potential release of JP·4, 
Cloudmaker Tests Detonations diesel fuels, and metals. 
Other Ammonium Nitrate 

Tests 
Liquid Fuel Fire and Solid 

Rocket Propellant Tests on 
Pioneer Capsules 

Plutonium Shipping Container 
Tests 

TC· 708 Emergency Denial 
Device Tests 

SWMU 65D Miscellaneous Burn Tests Open Buming/Open Potential release of HE 
Near·Field Dispersion Area Wood Crib Fire Tests Detonations from Wood Crib Fire Tests 

Liquid Oxygen Torch Tests only. 
Rocket Propellant Tests 
Cone Tests Detonations/No Release None. Detonation was 

contained by CON· CON 
facilitv. 

Slow·Heat Tests Open Detonations Potential release of HE. 
Dispersion Area for General Open Detonations Potential release of HE, 
Explosives Tests metals, and DU. 

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

CON· CON = Conical Containment. 
DU = Depleted uranium. 
HE = High explosive. 
SWMU = Solid waste management unit. 
TABS = Torch·activated burn system. 
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5.4.2 Investigation #1-Comprehensive Environmental Assessment and 
Response Program 

5.4.2.1 Nonsampling Data Collection 

SWMU 65 was identified as the LCETS during investigations conducted under the CEARP 
(DOE September 1987). The CEARP Phase 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). 

5.4.2.2 Sampling Data Collection 

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

5.4.2.3 Data Gaps 

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

5.4.2.4 Results and Conclusions 

The CERCLA finding under the CEARP was uncertain for Federal Facility Site Discovery and 
Identification Findings, preliminary assessment, and preliminary site inspection. 

5.4.3 Investigation #2-SNUER Preliminary Investigations 

5.4.3.1 Nonsampling Data Collection 

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

5.4.3.1.1 Background Review 

A background review was conducted to collect available and relevant information regarding 
SWMU 65E. Background information sources included interviews with SNUNM staff and 
contractors familiar with the site's operational history and existing historical site records and 
reports. The study was documented completely and has provided traceable references that 
sustain the integrity of the NFA proposal. Table 5.4.3-1 lists the information sources that were 
used to assist in evaluating SWMU 65E. 
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Table 5.4.3-1 
Summary of Background Information Review for SWMU 65E 

Information Source Reference 
Technical test reports and project Littrel February 1969 
log books Clark December 1970 

Foy April 1971 
Stravasnik September 1972 
Walkington April 1973 
Kurowski January 1979 
Church March 1982 
Moore and Luna February 1982 
Luna June 1983 
SNUNM August 1986 

Engineering drawings Hazard Zones of Explosive Detonation Sites, Drawing Number 
82272,August1962 
High Explosive Testing Area Used by Sandia Corporation, 
Drawino Number 88494, Auaust 1966 

Site inspections (field notes, aerial Gaither [Date unk] 
photograph review, site Luna October 1985 

photographs, radiological, UXO/HE, Havlena August 1991 

biological, and cultural resource Gaither October 1992 

surveys) 
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 Martz September 1985 
with 17 facility personnel (current Martz November 1985 

and retired) Gaither et al. May 1993 
Young et al. February 1994 
Brouillard June 1994 
Larsen August 1994 
Larsen and Palmieri August 1994a 
Larsen and Palmieri August 1994b 
Larsen and Palmieri August 1994c 
Larsen and Palmieri October 1994 
Palmieri and Larsen October 1994 
Jercinovic et al. November 1994 
Palmieri November 1994a 
Palmieri November 1994b 
Hickox and Abitz December 1994 
Palmieri December 1994a 
Palmieri December 1994b 
Palmieri December 1994c 
Palmieri December 1994e 
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5.4.3.1.2 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). 

5.4.3.1.3 Radiological Survey(s) 

SWMU 65 is classified as a radioactive material management area (RMMA) (SNUNM 
November 1994). On April 30 and May 4,1993, SNUNM Radiation Protection Office (RPO) 
personnel conducted surveys of several sections of road in the Coyote Canyon area. The 
survey consisted of driving on the roads and performing periodic contamination surveys of the 
vehicle and taking samples of air from behind the vehicle as it was moving. No contamination 
was detected on the vehicle using direct scan swipe, nor was airborne radioactivity detected in 
the dust kicked up by the vehicle (Oldewage May 1993). 

During November and December 1993 and January 1994, RUST Geotech Inc. conducted a 
Phase I surface gamma radiation survey of SWMU 65 in conjunction with SWMUs 12, 13, and 
94. All anomalies found during the survey were identified as either point or area sources. Any 
anomalies occurring within the active, graded portion (SWMU 65D) of the LCSS were identified 
with a "94E" designation. However, all anomalies are associated with the LCETS open 
burning/detonation activities and were designated for a VCM (see Section 5.4.4.2.1). At the 
time of initial radiological surveys, the SWMU 65 subunits had not been defined. 

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

In December 1993 (Oldewage December 1993a, Oldewage December 1993b) and January 
1994 (Oldewage February 1994), the SNUNM RPO personnel conducted follow-up surveys of 
the anomalies found by RUST Geotech Inc. The surveys consisted of direct beta/gamma 
contamination measurements with a Geiger-Muller pancake probe (Oldewage December 
1993a, Oldewage February 1994). Many of the anomalies were discovered to have significant 
radioactivity. However, none of the swipe surveys indicated removable radioactivity above the 
limits of the Radcon Manual, Table 2-2 (1,000 diSintegrations per minute [dpm] per 100 square 
centimeters [/cm2] alpha, and 1,000 dpm/100 cm2 beta/gamma) (Oldewage December 1993b, 
Oldewage February 1994). No anomalies had dose rates above the limit for posting a radiation 
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area (5 millirems [mremj per hour [/hrj at 1 foot) (Oldewage December 1993b, Oldewage 
February 1994). Therefore, immediate radiological anomaly removal was unnecessary to 
protect the site workers. All radiological anomalies were scheduled for removal during the 
subsequent VCM in March 1995 (Section 5.4.4.2.1). 

5.4.3.1.4 Cultural-Resources Survey 

A cultural-resources survey of SWMU 65 was conducted as part of the assessment of the Burn 
Site. Seven cultural resources sites were identified within the boundary of SWMU 65E 
(Hoagland and 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. 
All radiological anomalies were removed from SWMU 65E without impacting cultural resources. 

5.4.3.1.5 Sensitive-Species Survey 

A sensitive-species survey was conducted as part of a biological assessment of the LCBS 
(Biggs May 1991). No sensitive species were found. The site is disturbed, but is surrounded by 
undisturbed riparian woodland and pinon-juniper woodland vegetation. Although searches for 
small cacti (grama grass cacti and Wright's pincushion cacti) were not conducted during this 
survey, the elevation of the site and the potential for cold air drainage in this upper reach of the 
Lurance Canyon make the presence of these species unlikely (IT February 1995). 

5.4.3.1.6 Geophysical Survey(s) 

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

5.4.3.2 Sampling Data Collection 

In July 1995, SWMU 65E was investigated as part of a sitewide scoping sampling program. 
The purpose of this effort was to obtain preliminary analytical data to support the ER Project site 
ranking and prioritization. Samples were collected from the western, southern, and eastern 
portions of the SWMU and identified as CY65E-GR-001, CY65E-GR-002, and CY65E-GR-003, 
respectively (Figure 5.4.3-2). Both surface soil samples (SS) (at 0 to 6 inches) and near-SSs (at 
6 to 12 inches) were collected. Duplicate SSs were collected from CY65E-GR-001 and 
CY65E-GR-002. The Environmental Restoration Chemistry Laboratory (ERCL) analyzed the six 
environmental samples and two sample duplicates for RCRA metals (plus beryllium) using 
modified U.S. Environmental Protection Agency (EPA) Method 6010 (EPA November 1986) and 
for HE using EPA Method 8330. In addition, the Radiation Protection Sample Diagnostics 
(RPSD) Laboratory analyzed the samples for gamma-emitting radionuclides using gamma 
spectroscopy. 

AU5-98IWP/SNL:R4400-5.DOC 5-21 301462.183.03912198 10:00 AM 



This page intentionally left blank. 

AU5-981WP/SNL:R4400-5.DOC 5-22 301462.183.0391219810:00 AM 



Mapid:980797 08/05/98 SNl GIS ORG. 6804 D Rizor dr980797.aml 

Legend 

462000 

452000 

Scoping Sample Location 

Road 

20 Foot Contour 

Surface Drainage 

SWMU 65E 

Other SWMUs 

5-23 

463000 

453000 464000 

Figure 5.4.3-2 
Scoping Sample locations 

atSWMU 6SE 

o 250 .00 

ScalD In Feot 

60 120 

Scale In MeICf!; 

Sandia National Laboratories, New Mexico 
Environmental Geo ra hic Information System 





5.4.3.3 Data Gaps 

Information gathered from process knowledge, from reviewing historical site files, and from 
personal interviews aided in identifying the most likely COCs at SWMU 6SE and in selecting the 
types of analyses to be performed on soil samples. However, the preliminary scoping sampling 
data are not adequate to support a risk screening assessment. 

5.4.3.4 Results and Conclusions 

Only barium and lead were detected in the soil samples. Barium concentrations were below the 
background limit of 246 milligrams (mg) per kilogram (/kg). Lead concentrations were all 
estimated and ranged between 14 J and 31 J mg/kg, with seven of the eight exceeding the 
background limit of 18.9 mg/kg. Arsenic, cadmium, chromium, mercury, selenium, and silver 
were not detected; however, the method detection limits (MOL) ranged from 0.2 (mercury) to 
SO mg/kg (arsenic and selenium). Duplicate metals analytical results were comparable. No HE 
compounds were detected in any of the soil samples or sample duplicates at MDLs ranging 
from 1S0 to 750 micrograms (llg)/kg. 

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

5.4.4 

5.4.4.1 

Investigation #3-SNUNM ER Project Voluntary Corrective Measure and 
Confirmatory Sampling 

Nonsampling Data Collection 

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

5.4.4.2 Sampling Data Collection 

This section discusses the radiological VCM, site-specific background sampling activities, and 
confirmatory sampling activities at SWMU 6SE. 

5.4.4.2.1 Voluntary Corrective Measure 

VCM activities were conducted during March 1995 and May, June, and October 1996. 
Resurveying (scanning) was not performed at these sites. Point sources and small area 
sources were removed in March 1995. Larger area sources were remediated in May, June, and 
October 1996. 
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Cleanup activities included radiation scanning to verify anomaly location, removing fragment 
and/or soil until readings were less than 1.3 times site-specific background levels, and 
postcleanup (verification) soil sampling for gamma spectroscopy analysis. 

During the initial cleanup, 52 point sources and 4 small area sources were removed. 
Excavation of two closely spaced sources (94E14 and 94E15) showed them to be linked to one 
large area source. This area source and nine other large area sources were removed during 
subsequent cleanup activities. Cleanup was initiated on one area source (94E63) but was 
stopped because the lateral and vertical extent of elevated radiation exceeded the capabilities 
of manual cleanup procedures. Remediation on this area source was completed in October 
1996 using a backhoe. Figure 5.4.4-1 shows VCM verification sampling locations 
(postcleanup). 

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

After radiologically contaminated soils were removed, 21 postcleanup (verification) samples 
were collected from areas that had exhibited the highest residual gamma radiation readings 
detected during the Phase 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 
94E25SS 94E33SS 94E34SS 

94E35SS 94E36SS 94E48SS 

94E58SS 94E63SS· 94E63SS· 

94E63ASS 94E63MSS 94E63NSS 

94E630SS 94E63PSS 94E63PSO" 

94E70SS 94E73SS 

·Anomaly location sampled on two separate dates. 
"Sample duplicate. 

Area Source Sample Number 
94E7SS 94E8SS 94E9SS 

94E10SS 94E49SS 94E57SS 
94E67SS 94E68SS 94E69SS 

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

5.4.4.2.2 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 au 1333 RFI work plan, 
SNUNM also analyzed the samples for isotopic thorium, uranium, and strontium, and gross 
alpha and gross beta activity. The purpose of the additional analyses was to assess the viability 
of using gross alpha and gross beta analyses as a low-cost screening tool for future 
environmental assessment activities by comparing results to more accurate isotopic analysis 
results. Based upon the request for supplemental information (RSI) (Dinwiddie August 1997 
and SNUNM December 1997), additional background soil samples were collected in June 1998 
and analyzed for gross alpha and gross beta. SNUNM chain-of-custody and sample 
documentation procedures were followed for all samples collected. Figure 5.4.4-3 shows the 
background soil and arroyo sediment sample locations associated with SWMU 65E. 

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

The background soil and arroyo sediment samples collected in June 1996 were analyzed off 
site for RCRA metals plus beryllium, isotopic thorium, uranium, and strontium, and gross alpha 
and gross beta. The samples collected in June 1996 were also analyzed on site for 
radionuclides using gamma spectroscopy. Lockheed Analytical Services of Las Vegas, 
Nevada, analyzed the samples for RCRA metals plus beryllium using EPA Method 601017000 
(EPA November 1986); for isotopic thorium, uranium, and strontium using alpha spectroscopy 
and proportional gas counter; and for gross alpha and gross beta using EPA Method 900.0 
(EPA November 1986). 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 and gross beta. Core Laboratories, Inc., of 
Casper Wyoming, analyzed these samples for gross alpha and gross beta using EPA 
Method 900.0 (EPA November 1986). 
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Analytical results for the metal analyses performed on the background soil and arroyo sediment 
samples that were collected in June 1996 were included in the formulation of Canyons Area 
background metal concentrations developed in response to the NMED "Request for 
Supplemental Information (RSI) for Background Concentrations of Constituents of Concern to 
the Sandia National Laboratories/New Mexico Environmental Restoration Project and the 
Kirtland Air Force Base Installation Restoration Program Report" (Zamorski December 1997). 
Analytical results for the gross alpha and gross beta analyses performed on the background soil 
samples that were collected in June 1998 were included in formulating preliminary Canyons 
Area background gross alpha and gross beta activities developed by the SNUNM 
Environmental Restoration Program (Tharp July 1998). Annex 5-B and Annex 5-C respectively 
present a summary of the metal, radionuclide, isotopic thorium, uranium, and strontium, and 
gross alpha and gross beta results for the site-specific background soil and arroyo sediment 
samples collected near SWMU 65E. 

5.4.4.2.3 Confirmatory Sampling 

SNUNM conducted confirmatory soil and arroyo sediment sampling at SWMU 65E in June 1996 
and March 1998 to determine whether potential COCs were present at levels exceeding 
background limits at the site and/or sufficient to pose a risk to human health or the environment. 
All sampling activities were performed in accordance with the rationale and procedures 
described in the au 1333 RFI work plan (SNUNM September 1995), as reviewed by the 
NMED. SNUNM chain-of-custody and sample documentation procedures were followed for all 
samples collected. Figure 5.4.4-4 shows the confirmatory sample locations associated with 
SWMU 65E. 

Soil Sampling 

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

The soil samples collected in June 1996 were analyzed on site for RCRA metals plus 
beryllium, and for gamma-emitting radionuclides. These soil samples were also to have been 
analyzed on site for HE compounds. However, the on-site HE analyses were never performed, 
and in March 1998 SWMU 65E was resampled to enable such analyses to be performed. 
SNUNM Department 6684, ERCL, analyzed the samples for RCRA metals plus beryllium using 
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EPA Method 601017000 (EPA November 1986) and for HE using a micellar electrokinetic 
chromatograph (MEKC). SNUNM Department 7713, RPSD Laboratory, analyzed the samples 
on site for radionuclides using gamma spectroscopy. In addition, the three duplicate samples 
that had been collected in June 1996 were split for analysis at an off-site laboratory, including 
the three QA/QC equipment rinsate samples. Lockheed Analytical Services of Las Vegas, 
Nevada, analyzed the samples for RCRA metals plus beryllium using EPA Method 601017000 
(EPA November 1986) and for HE using EPA Method 8330 (EPA November 1986). 

Arroyo Sediment Sampling 

In June 1996, surface (0 to 0.5 foot bgs) and near-surface (0.5 to 1.0 foot bgs) arroyo sediment 
samples were collected from five judgmental locations at SWMU 65E within the Lurance 
Canyon main arroyo channel and associated tributaries. The sample locations were spaced 
approximately 500 feet apart in the active arroyo channel beginning at the confluence of 
the southern tributary and ending just downstream from the SWMU 65E boundary (see 
Figure 5.4.4-4). QA/QC samples collected included one duplicate sample and one equipment 
blank. 

The arroyo sediment samples collected in June 1996 were analyzed on site for RCRA metals 
plus beryllium, for gamma-emitting radionuclides, and for gross alpha and gross beta activity. 
They were also to have been analyzed on site for HE compounds, but these analyses were 
never performed, and in March 1998 the arroyo was resampled to enable on-site analysiS for 
HE compounds. SNUNM Department 6684, ERCL, analyzed the samples on site for RCRA 
metals plus beryllium using EPA Method 601017000 (EPA November 1986) and for HE using 
MEKC. SNUNM Department 7713, RPSD Laboratory, analyzed the samples on site for 
radionuclides using gamma spectroscopy, and for gross alpha and gross beta using 
EPA Method 900.0 (EPA November 1986). In addition, the single duplicate sample that was 
collected in June 1996 was analyzed at an off-site laboratory, including the QA/QC equipment 
rinsate sample. Lockheed Analytical Services of Las Vegas, Nevada, analyzed the samples for 
RCRA metals plus beryllium using EPA Method 6010/7000 (EPA November 1986) and for HE 
using EPA Method 8330 (EPA November 1986). 

5.4.4.3 Data Gaps 

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

5.4.4.4 Results and Conclusions 

5.4.4.4.1 Soil Sampling 

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

0.5-1.0 
0-0.5 
0-0,5 
0-0.5 

0.5-1.0 
0-0.5 

0,5-1.0 
0-0.5 

0.5-1,0 
0-0,5 

0,5-1 .0 
0-0.5 

0.5-1.0 
0-0.5 

0.5-1.0 
0-0.5 
0-0.5 
0-0.5 

0.5-1.0 
0-0.5 

0.5-1.0 

0-0.5 
0-0.5 

0.5-1.0 
0-0.5 
0-0.5 

Arsenic 

NO (26) 
NO (26) 
NO (2E 
NO (2E 
NO (2E 
NO (2E 

7.4 

NO '26) 
NO '26\ 
NO '2€ 
NO '2€ 
N02€ 
NO "2E 
N02E 

N~~ 
NO~ 
NO (26) 
NO [2E 
NO :2E 
NO [2E 

5." 

NO (26: 
NO (26) 
NO (26) 

NO (26) 
N02€ 
NO 26) 
N02€ 
NO 26 

7.9 

Barium 

110 
14() 
87 
100 
7T 
67 
120 

78 
130 
89 
73 
77 

-73 
82 
81 
86 
90 
78 
80 
80 

150 

87 
110 
120 

52 
84 
95 
80 
89 
150 

NO 10.1' 
NO 10.11 
NO 10.11 
NO 10.11 
NO :0.11 
NO [0.11 

0.82 J (O.98)e 

NOro.11) 
NO (0.11) 
NO (0.1 
NO '0.1 
NO (0.1 
NO 0.1 
NO [0.1 
NO [0.11) 
NO [0.11) 
NO [0.11) 
NO :0.11) 
NO [0.11) 
NO :0.11) 

0.69 I (0.98) 

NO (0.11) 
NO (0.111 
NO (0.11) 

NO (0.11) 
NO 10.11) 
NO 0.11 
NO [0.11 
NO [0.11 

1.1 

Metals (EPA OU10ffOOOl" (mQ!kQ)" 

Cadmium 

NO 121 
NO [2. 
NO 12. 
NO (2-:1) 
NO (2.1 
NO (2.11 

NO (0.59) 

NO (2.1) 
NO (2.1) 
NO (2-:1\ 
NO (2.1) 
NO (2,1) 
NO 12.1\ 
NO 12.1) 
NO (2-:1\ 
NO (2.1) 
NO (2-:1\ 
NO (2.1) 
NO (2.D 
NO (2.1 

NO (0.59) 

NO (2.D 
NO (2.D 
NO (2.1) 

NO (2.D 
NO (2.D 
NO (2.1) 
NO (2.D 
NO (2.1) 

0.45 J (0.97) 

Chromium 

8.4 J 119) 
9.8 J 119\ 

NO '5) 

9.3Jti9i 
8.4 J 119\ 
17J (19) 

21 

8.8 J (19 
12 J 119 

5.9J 19) 
7.9 J 19) 
9.1 J 19) 
9.4J 19\ 
5 J (19) 

7.8JTf9f 
5.5 J (19) 

""""8.8Ti19j 

5.7 J (19) 
5.2J(f9f 

NO (5) 
17 

Lead 

NO (3.4) 

NO 13.4\ 
NO (3.4) 
-NO (3.' 
NO 13.' 
NO (3.' 

20 B 

NO 13.4\ 
NO 13.4) 

NOra.: 
NO 13 .• 
NO 13A 
NO (3A 

NO [3A 
NO~ 

NO :3,4 

NO '3,4 
NO '3,4 

ND '3,4 

NO '3,4 

11 B 

-6.3 J (19) NO 3,4 

NDi5f NOM 
8.5 J (19\ NO 3.4 

NDi5f 
""""9.4J719f 

9.3 J (19) 
19 

18J (19) 
25 

NO 13.4) 

ND~ 
NO [3A 
NO [3,4 

NO '3,4 

15 

Me!2ury 

NO (0.06) 
NO ro.Of 
NO (O.OE 
NO 10.OE 
NO O.Of 

NO 10.OE 
NO (0.095) 

NO ro.06\ 
NO (0,06) 

NO'D.OE 
NO '0.( 
NO :0.< 
NO '0. 
NO '0'< 

NO '0.( 

NO 0.( 
NO 0.( 
NO 0.( 

NO 0.0 
NO 0, 
NO 0 .1 

NO (0.06: 
~06) 
NO ro.06\ 

NO (0.06) 
NO '(f.( 
NO 'O.C 
NO '0.0 
NO 0.0 
NO 0.10 

Selenium 

NO (50) 

NO :50) 
NO '50) 
NO :50) 
NO 50) 
NO SO) 

NO (0.79) 

NO (50) 
NO (50) 
NO (!O) 
NO (! 0) 

80 J 191) 
NO 
NO 
NO [5( 
NO :5C 
NO :5C 
63 J 191) 
55 J [191) 
NO (ED) 

NO (0.79) 

NDse 
NO SO 
NO S( 

NO [5( 
NO :S( 
NO [S( 

NO :5( 
NO (5C 

NO (0.51) 

SilvElr, 

NO (1.7) 

NO [1 
NO 11 
NO [1 
NO 11 
NO[U 

NO (0.20) 

NO (1.7) 
NO (1.7) 
NO .7 
NO .7 
NO 1.7 
NO .7 
NO .7 
NO .7 

NO .7 
NO .7 
NO (1.7) 
NO (1 .7) 
NO (1.7) 

NO (0.20) 

_NO [1 

NO [1.7 
NO :1 

.J'lQ :!-I 
NO :1.7 
NO .7 
NO 1.7 
NO .7 
NO J.11) 
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Table 5.4.4-1 (Concluded) 
Summary of SWMU 65E Random Grid Judgmental Soil Sampling Metals Analytical Results, May-June 1996 

' EPA November 1986. 
b Analysis requestlchain-of-custody record . 
:Values in bold exceed background soil concentrations. 
From Zamorski December 1997. 

B 
CY 
EB 
EPA 
ER 
ft 
GR 
ID 
J() 

mg/kg 
mg/L 
NA 
ND 
S 
SD 
SS 
SWMU 

= Analyte detected in associated blank. 
= Canyon. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 
= The reported value is greater than or equal to the method detection limit (MDL) but is less than the practical quantitation limit for on-site laboratory analyses or the contract 

required detection limit for off-site laboratory analyses, shown in parenthesis. 
= Milligrams per kilogram. 
= Milligrams per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parenthesis. 
= Subsurface soil sample. 
= Surface soil sample duplicate. 
= Surface soil sample. 
= Solid waste management unit. 
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Table 5.4.4-2 
Summary of SWMU 65E Debris Mound Soil Sampling Metals Analytical Results, May-June 1996 

(On-Site Laboratory) 

Sample Attributes 

Record
b 

ERSampie 10 Sample Depth 
Number (Rgure S.4.4-4) (tt) 

OS246 CY6SEM1-001-0-SS o-o.S 

05246 CY6SEM1-002-0-SS 0-0.5 

OS246 CY6SEM1-003-1.S-S 1.5-2.0 

OS246 CY6SEM1-0D4-1.S-S 1.5-2.0 

Background Soil Concentrations-Canyon Area" 

"EPA November 1986. 
b Analysis reques!lchain-of-custody record. 
"From Zamorski December 1997. 

CY = Canyon. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration . 
tt = Foot (feet). 
10 = Identification. 

Arsenic Barium 

NO (26) 130 

NO (26) 150 

NO (26) 110 

NO (26) 84 

9.8 246 

Metals (EPA 6010/7000)' (mglkg) 

Beryllium Cadmium Chromium Lead Mercury Selenium 

NO (O.11) NO (2.1) NO (S) NO (3.4) NO (O.06) NO (SO) 

No{O.11) NO (2.1) 5.5 J (19) NO (3.4) NO (O.OS) NO (SO) 

No{O.II) NO (2.1) 8.4 J (19) NO (3.4) NO (0.06) NO (50) 

NO (O.II) NO (2.1) No{S) NO (3.4) NO (O.06) NO (SO) 

0.75 0.64 18.8 18.9 0.055 3.0 

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. 
M1 = Mound 1. 
mg/kg = Milligrams per kilogram. 
NO = Not detected above the MOL, shown in parenthesis. 
S = Subsurface soil sample. 
SS = Surface soil sample. 
SWMU = Solid waste management unit. 

Silver 

NO (1.7) 

NO (1 .7) 

NO (1.7) 

NO (1.7) 

<0.5 



Table 5.4.4-3 
Summary of HE Analysis Detection Limits 

Used for SWMU 65E Confirmatory Soil Sampling, June 1996 and March 1998 

HE Detection Limits 

On-Site Analyses by 
Compounds MEKC (mg/kg) 

1,3,5-trinitrobenzene 0.1-0.13 
1 ,3-dinitrobenzene 0.071-0.09 
2,4,6-trinitrotoluene 0.27-0.35 
2,4-dinitrotoluene 0.23-0.3 
2,6-dinitrotoluene 0.27-0.35 
2-amino-4,6-dinitrotoluene 0.12-0.15 
2-nitrotoluene 0.14-0.18 
3-nitrotoluene 0.14-0.18 
4-amino-2,6-dinitrotoluene 0.1-0.13 
4-nitrotoluene 0.12-0.15 
HMX 0.12-0.15 
Nitrobenzene 0.16-0.21 
Pentaerythritol tetranitrate 0.32-0.41 
RDX 0.17-0.22 
Tetryl NA 

·EPA November 1986. 

EPA = U.S. Environmental Protection Agency. 
HE = High explosives. 
HMX = 1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazacyclooctance. 
MEKC = Micellar electrokinetic chromatography. 
mg/kg = Milligrams per kilogram. 
NA = Not applicable. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
Tetryl = 2,4,6-trinitrophenylmethylnitramine. 
II gig = Micrograms per gram. 

AU7·98/WP/SNL:R4400·5.DOC 5-43 

Off-Site Analyses by 
EPA Method 8330· 

(lIg/g) 
0.070 
0.10 
0.11 
0.16 
0.19 
0.13 

0.070 
0.16 
0.055 
0.17 
0.42 
0.15 
NA 

0.19 
0.34 

301462.183.03 09/02198 10:00 AM 



Sample Attributes 

Table 5.4.4-4 
Summary of SWMU 65E Random Grid and Judgmental Soil Sampling 

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

Gamma Spectroscopy Activity (pCi/g)' 

Sample Uranium-238 Thorium-232 Uranium-235 
Record ER Sample ID Depth 

Number' (Figure 5.4.4-4) (tt) Result 
Random Grid Samples 

05240 CY65E-GR-005-Q-SS 0-0.5 ND (1.22E+00) 

05236 CY65E-GR-006-0-SS 0-0.5 ND (1.00E+00) 

05240 CY65E-GR-009-0-SS 0-0.5 1.02E+00 

05240 CY65E-GR-Ol0-0-SS 0-0.5 1.43E+00 

05240 CY65E-GR-012-0-SS 0-0.5 5.SSE-Ol 

05236 CY65E-GR-012-0-SD 0-0.5 ND (9.63E-Ol) 

05240 CY65E-GR-013-0-SS 0-0.5 ND (1.62E+00) 

Judgmental Samples 

05354 CY65E-GR-014-0-SS 0-0.5 ND (2.7BE+00) 

05355 CY65E-GR-015-0-SS 0-0.5 ND (3.61 E+OO) 

05355 CY65E-GR-016-0-SS 0-0.5 ND (3.44E+00) 

05355 CY65E-GR-016-0-SD 0-0.5 ND (1.99E+00) 

05355 CY65E-GR-017-0-SS 0-0.5 2.08E+Ol 

05355 CY65E-GR-018-0-SS 0-0.5 ND (3.72E+00) 

05354 CY65E-GR-019-0-SS 0-0.5 ND (3.38E+00) 
Background Soil Concentrations-Upper 2.31 
Canyons' 

"values in bold exceed background soil concentrations. 
b Analysis reques!lchain-of-custody record . 
'Two standard deviations above the mean detected activity. 
dFrom Dinwiddie September 1997. 

CY = Canyon. 
ER = Environmental Restoration. 
tt = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
NA = Not applicable. 

Error' Result 

-- 7.90E-Ol 

-- 8.6BE-Ol 

1.33E+00 9.93E-Ol 

1.0BE+00 7.2BE-Ol 

7.22E-Ol B.63E-Ol 

-- B.45E-Ol 

-- S.9SE-Ol 

-- 5.15E-Ol 

-- 6.46E-Ol 

-- S.87E-Ol 

-- 9.25E-Ol 

6.02E+00 B.06E-Ol 

-- 9.15E-Ol 

-- 8.S7E-Ol 

NA 1.03 

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

= Error not calculated for nondetectable results. 

Error' Result Errore 

1.29E+00 ND (1.71 E-01) --
4.B2E-Ol ND (1.23E-Ol) --
4.73E-Ol ND (2.13E-Ol) --
3.62E-Ol ND (1.94E-Ol) --
4.18E-Ol ND (1.96E-Ol) --
4.20E-Ol ND (1.23E-Ol) --
S.18E-Ol ND (2.15E-Ol) --

2.40E-Ol ND (1.95E-Ol) --
6.75E-Ol ND (2.56E-Ol) --
4.32E-Ol ND (2.36E-Ol) --
4.37E-Ol ND (2.45E-Ol) --
3.BBE-Ol 2.60E'{)1 1.80E-Ol 

4.41 E-Ol ND (2.59E-Ol) --
6.57E-Ol ND (2.36E-Ol) --

NA 0.16 NA 

Cesium-137 

Result Errore 

6.88E-02 2.68E-02 

4.33E-Ol 7.38E-02 

7.13E'{)1" 1.22E-Ol 

4.55E-Ol S.03E-02 

6.23E-02 3.22E-02 

3.60E-02 2.10E-02 

4.1BE-Ol 2.60E-Ol 

1.65E-Ol 3.57E-02 

8.59E'{)1 4.4BE-Ol 

1.05E-Ol 2.95E-02 

3.9BE-Ol 1.22E-Ol 

5.06E-Ol 2.11E-Ol 

3.28E-Ol 5.7SE-02 

1.00E-Ol 3.99E-02 

0.515 NA 



Sample Attributes 

Table 5.4.4-5 
Summary of SWMU 65E Mound Soil Sampling 

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

Gamma Spectroscopy Activity (pCVg)a 

Record ERSamplelD Sample Depth Uranium-238 Thorium-232 Uranium-235 

Number
b 

(Figure 5.4.4-4) (It) 

05242 CY65EM1-00l-0-SS 0-0.5 

05245 CY65EM1-002-0-SS 0-0.5 

05242 CY65EM1-003-1.5-S 1.5-2.0 

05242 CY65EM1-004-1 .5-S 1.5-2.0 

Background Soil Concentrations-Upper Canyons 
d 

'values in bold exceed background soil concentrations. 
b Analysis requestlchain-of-custody record. 

Result 

ND (1.47E+00) 

ND (1.29E+OO) 

ND (1 .55E+00) 

ND (1.45E+00) 

2.31 

'Two standard deviations above the mean detected activity. 
dFrom Dinwiddie September 1997. 

CY = Canyon. 
ER = Environmental Restoration. 
It = Foot (feet). 
ID ~ Identification. 
M ~Mound. 
NA = Not applicable. 

Error' Result 

-- 7.74E-Ol 

-- 8.B7E-Ol 

-- 7.BOE-Ol 

-- 9.20E-Ol 

NA 1.03 

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

~ Error not calculated for nondetectable r~sults. 

Error' Resu~ Error' 

3.85E-Ol ND (2.09E-Ol) --
4.6BE-Ol ND (9.92E-02) --
3.93E-Ol ND (2.0BE-Ol) -
4.45E-Ol ND (2.01E-Ol) --

NA 0.16 NA 

Cesium-137 

Result Error' 

1_03E+OO' 1.67E-Ol 

3.71E-02 1.4BE-02 

2.93E-Ol 1.74E-Ol 

5.B3E-02 2.S6E-02 

0.515 NA 



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

An example identification (ID) in the ER Sample ID column of the data summary tables is 
CY65E-GR-004-0-SS (see Table 5.4.4-1). This ID refers to a sample collected from SWMU 
6SE within the Canyons Test Area of SNUNM (CY65E). The grab sample (GR) was number 
004 collected at a beginning depth of 0 foot and thereby designated SS. This section briefly 
describes the results of confirmatory sampling at SWMU 65E. 

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

Metals 

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

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

Although the SO-mg/kg MDl used for the on-site analysis of selenium was significantly higher 
than the 3.0-mg/kg background concentration limit, selenium was detected in estimated 
concentrations ranging from 55 J to 80 J mg/kg in three random grid samples (CY65E-GR-008-
O.5-S, CY6SE-GR-011-0.S-S, and CY65E-GR-012-0-SS) that were analyzed by the on-site 
laboratory. However, the practical quantitation limit (PQl) for all three results was 191 mg/kg. 
Selenium was not detected in any of the judgmental and debris mound samples analyzed on 
site. In addition, selenium was not detected in the three split samples analyzed off site, which 
used an MDL ranging from 0.S8 to 0.79 mg/kg. 

Barium was not detected above the background concentration limit in any of the random grid, 
judgmental, or debris mound soil samples that were collected at SWMU 65E. Beryllium, 
chromium, and lead were detected slightly above the background concentration limits in one or 
more of the random grid and judgmental samples. Beryllium slightly exceeded the background 
limit of 0.75 mg/kg in the split samples CY6SE-GR-006-0-SD and CY65E-GR-016-0-SD that 
were analyzed off site, but not the corresponding sample duplicate pairs that were analyzed on 
site. Chromium slightly exceeded the background limit of 18.8 mg/kg in the split sample 
CY65E-GR-006-0-SD, but not the corresponding sample duplicate pair that was analyzed on 
site. Chromium slightly exceeded the background limit in sample CY6SE-GR-016-0-SS and the 
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split sample CY65E-GR-016-0-SD, but not the duplicate sample CY65E-GR-016-SD. Lead 
slightly exceeded the background limit of 18.9 mg/kg in the split sample CY65E-GR-006-0-SD 
that was analyzed off site, but not the corresponding sample duplicate pair that was analyzed 
on site. 

High Explosives 

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

Radionuclides 

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

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

Quality Assurance/Quality Control Results 

This section briefly describes the data quality assessment results for the soil sample results. 

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

To assess the precision of soil sampling procedures, three soil samples were collected and 
analyzed in replicate on site. Relative percent differences (RPD) were calculated from the data 
and are presented in Table 5.4.4-6. Because the majority of results for the sample pairs are 
nondetect, RPDs could only be calculated for barium. The corresponding RPDs for barium 
ranged from 0 to 10.7 percent in the three sample duplicate pairs. In general, the results 
obtained for the three sample duplicate pairs are in agreement. 

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

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

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

5.4.4.4.2 Arroyo Sediment Sampling 

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

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

Metals 

Table 5.4.4-7 summarizes the metals analysis results for arroyo sediment samples collected 
from the five judgmental locations within the Lurance Canyon main channel arroyo at 
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Table 5.4.4-6 
Summary of SWMU 6SE Field Duplicate Relative Percent Differences 

Sample Attributes 
Sample 

Record ER Sample ID Depth 
Number' (Figure 5.4.4-4) (It) Arsenic Barium 

Random Grid Samples 
CY65E-GR-006-0-SS 

05238 CY65E-GR-006-0-SD 0-0.5 NC 5.8 
CY65E-GR-012-0-SS 

05238 CY65E-GR-012-0-SD 0-0.5 NC 0.0 
CY65E-GR-016-0-SS 

05356 CY65E-GR-016-0-SD 0-0.5 NC 10.7 

• Analysis requesVchain-of-custody record. 

CY 
ER 
Ft 
GR 
ID 
NC 
SD 
SS 
SWMU 

= Canyon. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 
= Not calculated for estimated values or nondetected results. 
= Sample duplicate. 
= Surface soil sample. 
= Solid waste management unit. 

Relative Percent Difference (RPD) 

Beryllium Cadmium Chromium Lead 

NC NC NC NC 

NC NC NC NC 

NC NC NC NC 

Mercury Selenium Silver 

NC NC NC 

NC NC NC 

NC NC NC 
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Table 5.4.4-7 
Summary of SWMU 65E Arroyo Sediment Sampling Metals Analytical Results, May-June 1996 

Sample Attributes 

Sample 
Record ERSample 10 O~J;th , 

(Figure 5.4.4-4) Number 

05356 CY65EA-GR-001-0-SS Q-{).5 

05356 CY65EA-GR-001-O.5-S 0.5-1.0 

05356 CY65EA-GR-002-0-SS Q-{).5 

05356 CY65EA-GR-002-0.5-S 0.5-1.0 

05356 CY65EA-GR-003-O-SS Q-{).5 

05358 CY65EA-GR-003-0-S0 
(off-site laborato;"i 

Q-{).5 

05356 CY65EA-GR-003-0.5-S 0.5-1.0 

05356 CY65EA-GR-004-0-SS Q-{).5 

05356 CY65EA-GR-004-0.5-S 0.5-1 .0 

05356 CY65EA-GR-005-0-SS Q-{).S 

05356 CY65EA-GR-00S-0.5-S 0.5-1.0 

Background Soil Concentrations-Canyons Area a 

Quality Assurance/Quality Control Sample (in mgiL) 
CY65EA-GR-006-EB 

05358 (off-site laboratory) NA 

a 
b EPA November 1986. 
c Values in bold exceed background soil concentrations. 
fnalysis requestlchain.of-custady record. 
From Zamorski December 1997. 

A = Arroyo. 
CY : Canyon. 
EB : Equipment blank. 
EPA : U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft : Foot (feet) . 
GR : Grab sample. 
10 : Identification. 

Arsenic Barium 

NO (26) 63 

NO (26) 93 

NO (26) 67 

NO (26) 120 

NO (26) 42 
2.3 75 

NO (26) 70 

NO (26) 66 

NO (26) 54 

NO (26) 43 

NO (26) 49 

9.8 246 

NO (0.0030) NO (0.0050) 

Metals (EPA 601017000)" (mglkg)b 

BeNllium Cadmium Chromium Lead MarouN Selenium 

NO (0.11) NO (2.1) NO (5) NO (3.4) NO (0.06) NO (50) 

NO (0.11) NO (2.1) 7.6J (19) NO (3.4) NO (0.06) NO (50) 

NO (0.11) NO (2.1) 5.7 J (19) NO (3.4) NO (0.06) NO (50) 

NO(O.ll) NO (2.1) 9.5 J (19) NO (3.4) NO (0.06) NO (50) 

NO (0.11) NO (2.1) NO (5) NO (3.4) NO (0.06) NO (50) 

0.34 J (0.96) 0.26 J (0.96) 6.6 5.3 NO (0.095) 1.1 

NO (0.11) NO (2.1) NO (5) NO (3.4) NO (0.06) NO (SO) 

NO (0.11) NO (2.1) NO (5) NO (3.4) NO (0.06) NO (50) 

NO(0.11) NO (2.1) 5.8J (19) NO (3.4) NO (0.06) NO (50) 

NO (0.11) NO (2.1) NO (5) NO (3.4) NO (0.06) NO (50) 

NO (0.11) NO (2.1) NO (5) NO (3.4) NO (0.06) NO (50) 

0.75 0.64 18.8 18.9 0.055 3.0 

NO (0.0010) NO (0.0010) NO (0.0020) NO (0.0020) NO (0.00020) NO (0.0030) 

Silver 

NO (1.7) 

NO (1.7) 

NO (1 .7) 

NO (1.7) 

NO (1.7) 
NO (0.19) 

NO (1 .7) 

1.9J (6.4) 

NO (1.7) 

NO (1.7) 

NO (1.7) 

<0.5 

NO (0.0010) 

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 contract required detection limit 

mglkg 
mg/L 
NA 
NO 
S 
SO 
SS 
SWMU 

for off-site laboratory analyses, shown in parenthesis. 
: Milligrams per kilogram. 
: Milligrams per liter . 
: Not applicable. 
= Not detected above the MOL, shown in parenthesis. 
= Subsurface sediment sample. 
= Surface sediment sample duplicate. 
= Surface sediment sample. 
= Solid waste management unit. 
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Table 5.4.4-8 
Summary of SWMU 65E Arroyo Sediment Sampling 

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

Gamma Spectroscopy Activity (pCi/g) 

Record Uranium-238 Thorlum-232 Uranium-235 
• ER Sample 10 Sample 

Number (Figure 5.4.4-4) Oepth (ft) Result 

05355 CY65EA-GR-001 -O.5-S 0.5-1.0 NO (2.86E+OO) 

05355 CY65EA-GR-002-O.5-S 0.5-1.0 . NO (2.70E+OO) 

05355 CY65EA-GR-003-O-SS 0-0.5 NO (2.61 E+OO) 

05354 CY65EA-GR-003-O-S0 0-0.5 NO (2.79E+00) 

05355 CY65EA-GR-004-0-SS 0-0.5 NO (2.87E+00) 

05355 CY65EA-GR-005-0-SS 0-0.5 NO (2.50E+OO) 

Background Soil Concentrations-Upper 2.31 
Canyons

C 

a Analysis requestlchain-of-custody record. 
bTwo standard deviations above the mean detected activity. 
cFrom Dinwiddie September 1997. 

A = Arroyo. 
CY = Canyon. 
ER = Environmental Restora~on. 
It = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
NA = Not applicable. 

Error
b 

Result 

- 4.00E-01 

- 5.15E-01 

-- 5.57E-01 

-- 4.91E-01 

-- 6.21E-01 

-- 5.27E-01 

NA 1.03 

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

= Error not calculated for nondetectable results. 

b 
Error Resun Error' 

2.10E-01 NO (2.07E-01) -
2.55E-01 NO (1.92E-01) -
2.67E-01 NO (1.85E'()1) --
2.30E-01 6.65E-02 1.44E'()2 

2.96E-01 NO (2.05E-01) --
2.58E-01 NO (1.77E-01) --

NA 0.16 NA 

Cesium-137 

Result Error
b 

2.29E-01 4.39E-02 

3.55E'()2 323E-02 

1.62E-02 1.12E'()2 

4.91E-03 8.81E-03 

5.02E-02 2.69E-02 

2.01E-02 1.23E-02 

0.515 NA 



Table 5.4.4-9 
Summary of SWMU 65E Arroyo Sediment Sampling 

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

Sample Attributes 

Record ER Sample 10 Sample 
Number" (Figure 5.4.4-4) Oepth (It) 

05355 CY65EA-GR-001-0.5-S 0.5-1.0 

05355 CY65EA-GR-002-0.5-S 0.5-1.0 

05355 CY65EA-GR-003-0-SS 0-0.5 

05354 CY65EA-GR-003-0-S0 0-0.5 

05355 CY65EA-GR-OQ4..o-SS 0-0.5 

05355 CY65EA-GR-005-0-SS 0-0.5 

Background Soil Concentrations-Canyons Area
d 

"Analysis requestlchain-of-custody record. 
"Two standard deviations above the mean detected activity. 
cResult exceeds 2-sigma error. 
dFrom Tharp July 199B. 

CY = Canyon. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
10 = Identification. 
NA = Not applicable. 

Gamma Spectroscopy Activity (pCUg) 

Gross Alpha Error
b 

Gross Beta 

NO (4.75E+00) -- NO (1.91 E+Ol) 

NO (4.75E+OO)c -- NO (1.91E+Ol) 

NO (4.75E+00) -- NO (1.91E+Ol) 

NO (4.B4E+00) -- NO (l.BBE+Ol) 

NO (4.75E+00) -- NO (l.91E+Ol) 

NO (4.75E+00j" -- NO (1 .91 E+Ol)c 

lB.3 NA 52.7 

NO = Radionuclide not detected above the minimum detectable activity, shown in parenthesis. 
pCi/g = Picocuries per gram. 
S = Subsurface sediment sample. 
SO = Surface sediment sample duplicate. 
SS = Surface sediment sample. 
SWMU = Solid waste management unit. 

= Error not calculated for nondetectable results. 

Error
b 

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

NA 
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SWMU 65E. The judgmental samples consist of 10 surface and near-surface arroyo sediment 
samples and one duplicate sample. 

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

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

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

High Explosives 

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

Radionuclides 

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

Gross Alpha and Gross Beta 

Table 5.4.4-9 presents a summary of the on-site gross alpha and gross beta analysis results for 
the arroyo sediment samples collected at SWMU 65E. Gross alpha and gross beta activity was 
not detected in any arroyo samples. The MOAs used in the analyses ranged from 4.75 to 
4.84 pCi/g for gross alpha and 18.8 to 19.1 pCi/g for gross beta. The MOAs were well below the 
preliminary background activities for gross alpha and gross beta (18.3 and 52.7 pCi/g), 
respectively. 
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5.4.4.4.3 Data Validation 

SNUNM Department 7713 (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 2-DV-2" in Attachment B or 
"Data VerificationlValidation Level 3-DV3" in Attachment C of the Technical Operating 
Procedure 94-03, Rev. 0 (SNUNM July 1994b). Annex 5-E contains off-site data validation 
reports. The verification/validation process confirmed that the data are acceptable for use in 
this NFA proposal for SWMU 65E. 

5.5 Site Conceptual Model 

The site conceptual model for SWMU 65E is based upon the residual COCs identified in the soil 
samples collected from the surface and near-surface of the Far-Field Dispersion Area of the 
LCETS following a radiological VCM. Although an investigation of the Lurance Canyon main 
arroyo channel located within the LCETS was conducted simultaneously with the investigation 
of SWMU 65E, the arroyo sediment assessment results are not included in the site conceptual 
model developed for SWMU 65E. The Lurance Canyon arroyo sediment is currently under 
investigation as part of an SNUNM sitewide surface-water monitoring program (NMED May 
1997 and NMED DOE OB February 1998). 

5.5.1 Nature and Extent of Contamination 

The COCs at SWMU 65E are metals and radionuclides associated with the dispersion of test 
material shrapnel from explosives and burn tests conducted at SWMU 65B and SWMU 65C 
(Annex 5-A). Metal and radionuclide COCs were determined by comparing sample results to 
background concentrations and activities established for the Canyons Area (Dinwiddie 
September 1997 and Zamorski December 1997). Any metal or radionuclide found to exceed 
background in any sample is considered a potential COC for the site. Because the MDLs for all 
on-site analyses of several metals exceeded background concentration limits and the MDAs for 
certain uranium-235 and uranium-238 analyses exceed background activity limits (see 
Section 5.4.4.3), nondetect sample results are also considered in identifying potential COCs. In 
the case of metals, the MOL for nondetect results is used for comparison to background. In the 
case of radionuclides, the MDA is used for comparison to background. As a result, metal COCs 
include arsenic, beryllium, cadmium, chromium, lead, mercury, selenium, and silver. 
Radionuclide COCs include cesium-137, uranium-235, and uranium-238. Table 5.5.1-1 
summarizes the COCs and the sample locations where metals and radionuclides exceed 
background. The table does not include the Lurance Canyon arroyo sediment because the 
drainage is now separately under investigation (NMED May 1997 NMED DOE OB February 
1998). 

Nineteen surface and near-surface environmental samples were collected from ten random 
grid locations across the approximate 77-acre site. In addition, 12 surface and near-surface 
environmental samples were collected from six locations where the highest radiological 
source anomalies had been removed during VCM activities conducted at the site (see 
Section 5.4.4.2.1). Four environmental samples were also collected from the single debris 
mound located in SWMU 65E. In almost all cases (the exception being selenium), the COCs 
are only slightly elevated above the maximum background concentration or activity limits 
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COCType Number of Samples 
Metals 35 environmental; 

3 duplicates; 
3 off-site split 
duplicates 

Refer to footnotes at end of table. 

Table 5.5.1-1 
Summary of COCs for SWMU 65E 

Maximum 
Background 

LimiVCanyons Maximum 
COCs Greater Area" Concentration 

Than (mg/kg except (mg/kg except 
BackQround where noted) where noted) 

As 9.8 ND (26) 

Be 0.75 1.1 

Cd 0.64 ND (2.1) 

Cr 18.8 25 

Pb 18.9 20 B 

Hg 0.055 ND (0.10) 

Se 3.0 80 J 

Ag <0.5 ND (1.7) 

Sampling 
Average Locations Where 

Concentration
b Background 

(mg/kg except Concentration 
where noted) Exceeded' 

24.6 All samples analyzed 
on-site 

(all nondetect) 
0.17 CY65E-GR-006-0-SD 

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

(split duplicate) 
2.0 All samples analyzed 

on-site 
(all nondetect) 

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

CY65E-GR-016-0-SS 
CY65E-GR-016-0-SD 

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

(split duplicate) 
0.06 All samples 

(all nondetect) 
47.6 CY65E-GR-008-0.5-S 

CY65E-GR-011-0.5-S 
CY65E-GR-012-0-SS 
All nondetect samples 

analyzed on-site 
1.59 All samples analyzed 

on-site 
(all nondetect) 
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COCType Number of Samples 
Radionuclides 16 environmental; 

2 duplicates 

Table 5.5.1-1 (Concluded) 
Summary of COCs for SWMU 65E 

Maximum 
Background 

Limit/Canyons Maximum 
COCs Greater Area" Concentration 

Than (mg/kg except (mg/kg except 
Background where noted) where noted) 

U-238 2.31 pCi/g 20.8 pCi/g 

U-23S 0.16 pCi/g 0.260 pCi/g 

Cs-137 0.515 pCi/g 1.03 pCi/g 

Sampling 
Average Locations Where 

Concentration 
b 

Background 
(mglkg except Concentration 
where noted) Exceedecf 

Not Calculatedd CY65E-GR-014-0-SS 
CY65E-GR·015-0-SS 
CY65E-GR-016-0-SS 
CY65E-GR-017-0-SS 
CY65E-GR-018-0-SS 
CY6SE-GR-019-0-SS 

Not Calculated" CY65E-GR-00S-0-SS 
CY65E-GR-009-0-SS 
CY65E-GR-010-0-SS 
CY65E-GR-012-0-SS 
CY6SE-GR-013-0-SS 
CY65E-GR-014-0-SS 
CY6SE-GR-01S-0-SS 
CY6SE-GR-016-0-SS 
CY6SE-GR-016-0-SD 
CY65E-GR-017 -O-SS 
CY6SE-GR-018-0-SS 
CY6SE-GR-019-0-SS 
CY65EM1-001-0-SS 
CY65EM1-003-1.S-S 
CY6SEM1-004-1 .S-S 

Not Calculated" CY6SE-GR-009-0-SS 
CY65E-GR-015-0-SS 
CY65EM1-00l-0-SS 

"From Zamorskl December 1997 (for metals); from DinWiddie September 1997 (for radlonuchdes). 
bAverage concentration includes all samples. For nondetectable results, the detection limit is used to calculate the average. Does not include arroyo 
sediment samples. 
'Includes samples with nondetect results where the MDL or MDA exceeds the approved background limit. 
dAn average minimum detectable activity is not calculated because of the variability in instrument counting error and the number of reported nondetectable 
activities. 
B = Analyte detected in associated blank. 
COC = Constituent of concern. 
J = Estimated value detected at a level less than the practical quantitation 

limit and greater than or equal to the method detection limit. 
MDA = Minimum detectable activities. 
MDL = Minimum detection limit. 

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

shown in parenthesis. 
pCi/g = Picocurie(s) per gram. 
SWMU = Solid waste management un~. 



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

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

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

5.5.2 Environmental Fate 

The primary source of COCs for SWMU 65E was general explosives tests and burn tests 
conducted on weapons and other devices containing HE at SWMU 65B and 65C (Figure 5.5.2-
1). The primary release mechanism of COCs was the detonation and subsequent fallout of test 
material shrapnel from the explosives and burn test activities. Although HE was involved with 
the tests conducted at the SWMU 65B and 65C, these contaminants are not present at 
SWMU 65E. Results of the confirmatory sampling indicate that no HE compounds were 
detected in the surface and near-surface soils collected from the random grid, judgmental, or 
debris mound sample locations (see Section 5.4.4.3). 

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

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

The current land use for SWMU 65E is industrial. However, because the future land use for 
SWMU 65E is recreational (DOE et al. October 1995), the potential human receptor is 
considered a recreational user of the site. For all applicable pathways, the exposure route for 
the recreational user is dermal contact and ingestion/inhalation. Only soil ingestion is 
considered a major exposure route for the recreational user. Potential biota receptors include 
flora and fauna at the site. Similar to the recreational user, direct soil ingestion is considered 
the major exposure route for biota, in addition to ingesting COCs through food chain transfers or 
the direct uptake of COCs. Annex 5-F, Section V provides additional discussion of the exposure 
routes and receptors at SWMU 65E. 

5.6 Site Assessments 

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

5.6.1 Summary 

The site assessment concludes that SWMU 65E does not have potential to affect human health 
under a recreational land-use scenario. After considering the uncertainties associated with the 
available data and modeling assumptions, ecological risks associated with SWMU 65E were 
found to be very low. Section 5.6.2 briefly describes and Annex 5-F provides details of the site 
assessments. 

5.6.2 Screening Assessments 

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

SWMU 65E has been recommended for recreational land-use (DOE et al. October 1995). 
Annex 5-F provides a complete discussion of the risk assessment process, results, and 
uncertainties. Because of the presence of COCs in concentrations or activities greater than 
background levels, it was necessary to perform a health risk assessment analysis for the site. 
Besides COC metals, this assessment included any volatile or semivolatile organic compounds 
detected above their reporting limits and any radionuclide compounds detected either above 
background levels and/or MDAs. The risk assessment process provides a quantitative 
evaluation of the potential adverse human health effects caused by constituents in the site's 
soil. The Risk Screening Assessment Report calculated the hazard index (HI) and excess 
cancer risk for a recreational land-use setting. The excess cancer risk from nonradiological 
COCs and the radiological COCs is not additive (EPA 1989). 

In summary, the HI calculated for SWMU 65E nonradiological COCs is 0.00 for a recreational 
land-use setting, which is less than the numerical standard of 1.0 suggested by risk assessment 
guidance (EPA 1989). Incremental risk is determined by subtracting risk associated with 
background from potential nonradiological COC risk. There is no incremental HI. The total 
excess cancer risk for SWMU 65E non radiological COCs is 8E-7 for a recreational land-use 
setting, which is also below the acceptable risk value provided by the NMED (NMED March 
1998). Guidance from the NMED indicates that excess lifetime risk of developing cancer by an 
individual must be less than 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 65E is 2E-7. 

The incremental total effective dose equivalent for radionuclides for a recreational land-use 
setting for SWMU 65E is 0.10 mrem/year (yr), which is well below the recommended dose limit 
of 15 mrem/yr found in EPA's OSWER Directive No. 9200.4-18 and reflected in a document 
entitled "Sandia National Laboratories/New Mexico Environmental Restoration Project­
RESRAD Input Parameter Assumptions and Justification" (February 1998). The incremental 
excess cancer risk for radionuclides is 1.4E-6 for a recreational land-use scenario, which is 
much less than risk values calculated from naturally occurring radiation and from intakes 
considered background concentration values. 

The residential land-use scenarios for this site are provided only for comparison in the Risk 
Screening Assessment Report (Annex 5-F). The report concludes that SWMU 65E does not 
have potential to affect human health under a recreational land-use scenario. 

5.6.2.2 Ecological 

An ecological screening assessment that corresponds with the screening procedures (NMED 
March 1998) in the EPA's Ecological Risk Assessment Guidance for Superfund (EPA 1997) was 
performed as set forth by the NMED Risk-Based Decision Tree. An early step in the evaluation 
is comparing COC concentrations and identifying potentially bioaccumulative constituents. 
Annex 5-F, Sections III and VI and Sections VI1.2 and VI1.3 discuss this. This methodology also 
requires that a site conceptual model and a food web model be developed and that ecological 
receptors be selected. Each of these items is presented in the "Predictive Ecological Risk 
Assessment Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico" 
(IT July 1998) and will not be duplicated here. The screen also includes estimation of exposure 
and ecological risk. 
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Tables 14,15,16, and 17 of Annex 5-F present the results of the ecological risk assessment 
screen. Site-specific information was incorporated into the screening assessment when such 
data were available. Hazard quotients greater than unity were originally predicted; however, 
closer examination of the exposure assumptions revealed an overestimation of risk primarily 
attributable to exposure concentration (maximum COC concentration was used in the estimation 
of risk), exposure setting (area use factors of one were assumed), background risk, and the use 
of detection limits as exposure concentrations. Based upon an evaluation of these 
uncertainties, ecological risks associated with this site are expected to be very low. 

5.6.3 Baseline Risk Assessments 

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

5.6.3.1 Human Health 

Based upon the fact that human health results of the screening assessment summarized in 
Section 5.6.2.1 indicate that SWMU 65E does not have potential to affect human health under a 
recreational land-use setting, a baseline human health risk assessment is not required for 
SWMU 65E. 

5.6.3.2 Ecological 

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

5.6.4 Other Applicable Assessments 

5.6.4.1 SNUNM Surface Water Monitoring Program 

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 65E. The samples were analyzed for metals and 
radionuclides. Based upon the RSI (Dinwiddie August 1997), the analyses specified for 
background arroyo sediment samples were expanded to include gross alpha and gross beta. 
Because investigation of the Lurance Canyon arroyo has been included in the 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 65E NFA. 
However, Annex 5-C presents a summary of the Lurance Canyon arroyo background sample 
results (NMED May 1997 and NMED DOE OB February 1998). 
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5.6.4.2 Groundwater 

Based upon NMED concerns regarding nitrate concentrations detected in groundwater samples 
collected from the Burn Site production we" (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. 
Pursuant to the RSI (Dinwiddie August 1997), the 12A piezometer and the Narrows We" were 
installed. Since the installation of the 12A piezometer in November 1996, no groundwater has 
been detected. Pursuant to a notice of deficiency (Garcia March 1998), groundwater samples 
have been collected at the Narrows We" once every three months. Two sampling events have 
already been completed at the Narrows We", and when the third sampling event is completed 
(scheduled for late September 1998), results of the monitoring activities wi" be summarized in 
the SNUNM Groundwater Protection Program Annual Groundwater Monitoring Report. 

5.7 No Further Action Proposal 

5.7.1 Rationale 

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

5.7.2 Criterion 

Based upon the evidence provided above, SWMU 65E is proposed for an NFA decision in 
conformance with Criterion 5 (NMED March 1998), which states that "The 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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ANNEX5-A 
Summary of Testing Activities at SWMU 65, 

Lurance Canyon Explosive Test Site 



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

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

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

A.1 GENERAL EXPLOSIVES TESTS 

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

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

A.1 .1 Open-Detonation Tests 

It is expected that other HE tests were conducted at SWMU 65 for which no specific information 
is available in the current archive records. Archive records state that 15 to 20 HE tests per year 
were conducted at SWMU 65 between 1968 and 1980 (Gaither et al. May 1993a, Author [unk] 
Date [unk]a). However, it was not possible to obtain information or specific records on all of 
these tests. 
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Low-altitude photograph of Lurance Canyon in 1992. ER Site 65 subunits are identified. 

Figure 5A-1 
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A.1.2 Ammonium Nitrate/Fuel Rod Shipping Container Test 

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

A.1.3 Penetration Tests 

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

A.1.4 Propagation Test 

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

A.2 BURN PIT TESTS (FUEL FIRE) 

Burn tests were conducted on weapons components, reentry vehicles, ammonium nitrate 
bombs, and nuclear materials containers at SWMU 65C. Burn tests at SWMU 65 began in 
approximately 1969 (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 will be discussed in SWMU 94 NFA proposals. 

Burn pits were excavated and lined with black polyethylene or polyvinyl chloride (PVC) film, 
water was placed in the pit, and a layer of JP-4 fuel was placed on the water (Uttrel February 
1969, Foy April 1971, Stravasnik September 1972, Larsen and Palmieri August 1994b, 
Jercinovic et al. November 1994, Palmieri November 1994a). Stands or frames that held the 
test devices were constructed of steel, and sometimes platinum strips were used to separate 
the test device from the steel frame (in order to avoid reaction between the test device and the 
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frame) or to suspend the device above the pool (Young et al. February 1994, Uttrel 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 6SC. 

Materials that may have been used in the burn pit tests include JP-4 fuel, diesel fuel, rocket 
propellant, ammonium nitrate slurry, TNT, chromel/alumel thermocouples, steel shipping 
containers, Celotex™ insulation, polyethylene containers, PVC, Dy-Kem steel-blue layout 
dye, argon, and ceramic insulation (Young et al. February 1994, 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 65C to determine the effect 
of a fuel fire on an ammonium nitrate slurry bomb, referred to as the Cloud maker (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 detGnating 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). 

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

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 (gal) of JP-4 fuel was used in each 
liquid fuel test, and one to two 12- by 12- by 18-in. block(s) of TP-H-3062 rocket propellant was 
used in each solid propellant fire test (Foy April 1971). In the liquid-fuel-fire tests, Pioneer 
capsules P-12 and P-19 were preheated to 1 ,800°F, and P-9 and P-15 were preheated to 
1 ,300°F in an argon atmosphere oven prior to being placed in the fuel fire (Foy April 1971, Clark 
December 1970). The test reports do not describe the materials used in the construction of the 
Pioneer capsules. 

A.2.3 Plutonium Shipping Container Tests 

Several JP-4 fuel fire tests of shipping containers designed to carry plutonium were conducted 
in excavated pits in 1972. Department of Transportation (DOT) Class II plutonium containers 
(DOT-6M, DOT-SP5795, and L-1 0) were tested in a 1 ,800°F fire for one hour (Stravasnik 
September 1972). 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 (Stravasnik September 1972). The DOT-6M container failed 
to retain the solution, but all of the others did retain the solution (Stravasnik September 1972). 
A photo included within a test report (Stravasnik September 1972) shows that the location of the 
test is in the historic arroyo channel located at SWMU 65C. This location conforms to all other 
known burn pit test locations that were conducted for the Cloudmaker and TC-708 Emergency 
Denial Device (see below). 

A.2.4 TC-708 Emergency Denial Device Tests 

In February 1973 a diesel-fuel fire test on a TC-708 Emergency Denial Device was conducted at 
SWMU 65C in an excavated pit located approximately 1 ,000 feet southeast of Bunker 9830 
(Walkington April 1973). The test report gave no specific information on the test materials or on 
the use or purpose of the device, but it noted that six chromel/alumel thermocouples (Type K) 
were attached to the unit and that the unit melted after approximately 4 minutes (min) into 
the test (Walkington April 1973). No specific information is provided regarding the composition 
of the chromel/alumel thermocouples. 
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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 658 and 
SWMU 650. 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 658 from September 1988 to September 
1989. These tests consisted of cross stacking 1- by 4-in. by 6-foot-long planks to a height of 
about 8 feet to make a 6- by 6- by 8-foot stack or crib (Hickox and Abitz December 1994). A 
suitcase containing detonators and HE components was placed in the crib and the wood was 
ignited. The wood fire induced an explosion of the detonators when the HE critical temperature 
was reached. The purpose of the test was to evaluate the performance of the suitcase by 
recording the distance that the ejected components traveled. All components had to stay within 
a specified radius for the suitcase to pass the test. The composition of the components is 
unknown, but all component parts are believed to have been collected (Hickox and Abitz 
December 1994). 

A.3.2 Liquid Oxygen Torch Tests 

Nineteen liquid oxygen torch tests were conducted at SWMU 658 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 658. 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 658 and SWMU 650 (Palmieri December 1994d, 65-76). A 
PI I propellant burn rate test was conducted at Location A (Figure 5A-2) on January 12, 1984. 
This test measured the uninhibited burn rate of the propellant at 6 in. per minute, and the 
inhibited burn rate was measured at 3 in. per minute. Propellant used for the inhibited burn rate 
test contained axle grease to reduce the burn rate of the propellant. Three burn tests with the 
W-85 weapon casing (no HE present) were conducted in February and March 1984 at 
Location 8 (Figure 5A-2). These tests were conducted to investigate the burn time required to 
rupture the aluminum weapon casing. Three propellant burn tests were conducted at 
Location C (Figure 5A-2) with the W-88 weapon casing in May and July of 1987. Specific notes 
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on test results are absent from the test log. One rocket propellant test involving 375 Ib of rocket 
propellant used in the SRAM II missile was conducted at Location C (Figure 5A-2) in August 
1993. The test log notes that industrial hygiene personnel were present to monitor for 
hydrochloric acid. In August and September 1986, two propellant burn tests were conducted at 
Location D (Figure 5A-2) using the W-311Y1-3 and W-87/LTU-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 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 (HEPA) filters, and camera parts (Palmieri November 1994c). The diagnostic 
containment section contained and measured aerosol and particle dispersion via the activity of 
the sodium-24 isotope (Palmieri November 1994a). 

A total of 22 tests were conducted: one with uranium dioxide powder, seven with sodium-24 
tracer (with a half-life of 15 hours (hr) [GE 1989]), two misfires, and twelve involving instrument 
calibration, facility seal integrity, and firing system effectiveness. In the tracer tests, a 
50- to 150-gram (g) HE charge of C-4 was placed in the cone apex with the sodium-24 tracer 
(no more than 10 microcuries [mCi]) 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 November 1994c). 

The CON-CON Unit was dismantled in 1988 (Palmieri and Larsen October 1994) and the 
SMERF was built in the same location (Jercinovic et al. November 1994). The trench that 

AU6-9SIWP/SNL:R4400-5.DOC A-11 301462.183.03.000 08/25/98 1:04 PM 



remained from the CON-CON Unit dismantling was widened to accommodate the SMERF 
(SNUNM August 1994, Jercinovic et al. November 1994). 

A.S 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-4S) (Kurowski January 1979). Torches were mounted to the weapons test unit and ignited to 
determine whether the torch could successfully burn through the weapons casing and ignite and 
burn the enclosed HE without detonating the weapons. Successful burning was accomplished 
in all weapons types except one, where three of the five test units detonated (KurOWSki January 
1979). The unsuccessfully tested weapon was not identified. Materials that were involved in 
the TABS tests include HE, DU, beryllium, aluminum, and torches (KurOWSki January 1979, 
Larsen August 1994). 

The TABS test report (Kurowski January 1979) does not identify the location of the individual 
TABS tests, with the exception of noting that Test V was conducted at the Coyote Test Field on 
July 2S, 1975. Based upon information obtained from ER interview records (Jercinovic et al. 
November 1994, Larsen August 1994, Palmieri December 1994e), it is known that four of the 
fourteen tests were conducted at SWMU 60, Bunker Site, and two tests were conducted at 
SWMU 65. At SWMU 65, one test (Test VI) detonated in the trench of the Bomb Burner Unit 
(TABS test Location B; Figure 5A-2), and one test took place near the camera bunker (TABS 
test Location A, SWMU 65B; Figure 5A-2). The TABS test Location B is included with 
SWMU 94C. The remaining eight tests took place at three locations in Technical Area 2 
(Palmieri December 1994e). All of the tests were recorded by movie and still cameras 
(Kurowski January 1979). 

In the TABS tests, a torch was mounted on the weapons component and ignited with a hot-wire 
device. Torch burn time varied from 10 to 27 seconds (sec) to allow the torch to cut through the 
weapons casing and ignite the HE (KuroWSki January 1979). HE burn time varied from 4 to 
7.S 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 SO 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, SNUNM 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 the site, and debris contaminated 
with radioactivity was transported to the Mixed Waste Landfill in Technical Area 3 (Larsen 
August 1994). 
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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, 
chromel/alumel thermocouples, lead tape, plywood boxes, and vermiculite packaging (Luna 
October 1985, Luna June 1983, Moore and Luna February 1982). 

A three-sided concrete block bunker was constructed for the slow-heat tests, and a plywood box 
was placed in the center (Jercinovic et al. November 1994). The test unit consisted of an 8- or 
10-in. steel containment vessel rated at 2,000 to 40,000 Ib per square inch (psi) that held 6 to 
6.5 Ib of HE (Luna October 1985, Luna June 1983, Moore and Luna February 1982). Heat tape 
was wrapped around the containment vessel, and chromel/alumel thermocouples (Type K) were 
secured to the test vessel with lead (Luna October 1985) or aluminum (Luna June 1983) tape. 
The test vessel was then sealed in the plywood shipping container and surrounded with 
vermiculite (Luna October 1985, Luna June 1983, Moore and Luna February 1982). Current 
was passed through the heat tape to produce a nominal heating rate of 50 degrees Celsius (0C) 
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), and undetonated 
explosives may have been turned over to KAFB EOD (Martz September 1985). Because the 
purpose of the tests was to see how much HE was expended during a slow-heat detonation, 
unexpended HE was recovered for mass balance calculations (Jercinovic et al. November 
1994). 
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Site-Specific Background 
Soil Sample Results 
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Table 5B-1 
Summary of SWMU 65E Background Soil Sampling Metals Analytical Results, May-June 1996 

(Off-Site Laboratory) 

November 1986. 

b Analysis request/chain of custody record. 
cZamorski December 1997; contains data set listed above. 

BK = Background. 
CY = Canyon. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
I D = Identification. 
J ( ) = The reported value is greater than or equal to the method detection limit (MDL) but is less than the contract required detection limit, shown in parenthesis. 
mglkg = Milligrams per kilogram. 
mglL = Milligrams per liter. 
NA = Not applicable. 
ND = Not detected above the MOL, shown in parenthesis. 
S = Subsurface soil sample. 
SD = Surface soil sample duplicate. 
SS = Surface soil sample. 
SWMU = Solid waste management unit. 
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Sample Attributes 

Record ERSample 10 Sample 
Number

a 
(Figure 5.4.4-S) Oepth (It) 

05192 CY65BK-GR-001-O-SS 0-0.5 

05192 CY65BK-GR-001-O.5-S 0.5-1.0 

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

05192 CY65BK-GR-002-0.5-S 0.5-1.0 

05192 CY65BK-GR-00S-0-SS 0-0.5 

05192 CYS5BK-GR-003-0-S0 0-0.5 

05192 CY65BK-GR-003-0.5-S 0.5-1.0 

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

05192 CY65BK-GR-004-0.5-S 0.5-1.0 

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

05192 CY65BK-GR-005-0.5-S 0.5-1.0 

Background Soil Concentrations-Upper 

Icanyons~ 
puality Assurance/Quality Control Sample (in pCi/L) 

05191 CY65BK-GR-006-EB NA 
(off-site laboratory) 

a 
bAnalysis request/chain of custody record. 

Table 5B-2 
Summary of SWMU 65E Background Soil Sampling 

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

Gamma Spectroscopy Activity (pCi/g) 

Uranium-238 Thorium-232 Uranium-235 

Result Error
b 

Resu~ Error" Result 

NO (2.8SE+00) -- 6.26E-Ol 3.12E-Ol NO (2.0SE-Ol) 

NO (S.34E+OO) -- 7.21E-Ol 9.9SE-Ol NO (1.42E-Ol) 

NO (2.95E+00) -- 5.72E-Ol 2.92E-Ol NO (2.09E-Ol) 

NO (S.34E+OO) -- 6.SSE-Ol S.6SE-Ol NO (2.25E-Ol) 

NO (3.60E+00) -- 5.4SE-Ol 2.74E-Ol NO (2.37E-Ol) 

NO (2.02E+OO) -- 5.515E-Ol 2.80E-Ol NO (2.2SE-Ol) 

NO (S.14E+00) -- 5.59E-Dl 2.79E-Dl NO (2.18E-Ol) 

1.0IE+00 1.20E+00 6.17E-Ol 3.07E-Ol NO (2.25E-Ol) 

NO (3.23E+00) -- 6.21 3.0SE-Ol NO (2.29E-Ol) 

NO (3.49E+OO) -- S.22E-Ol 3.78E-Ol NO (2.44E-Ol) 

NO (S.45E+00) -- NO (1.33E-Ol) - NO (2.S5E-Ol) 

2.S1 NA 1.03 NA 0.16 

0.12SB 0.065 NO (0.039) -- 0.041 

c Two standard deviations above the mean detected activity. 
Dinwiddie September 1997, does not contain data set listed above. 

B 
BK 

= Radionuclide detected in associated blank. 
= Background. 

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

Errorb 

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

NA 

0.042 

CY = Canyon. = Error not calculated for nondetectable results. 
EB 
ER 
GR 

It 
10 
NA 

NO 

NT 
pCi/g 
pCi/L 
S 
SO 

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

= Radionuclide not detected above the minimum detectable activity, shown in parenthesis. 
= Nottested. 
:::: Picocuries per gram. 
= Picocuries per liter. 
= Subsurlace soil sample. 
=: Surface soil sample duplicate. 

Cesium-1S7 

Result Error
b 

7.09E-Ol 1.00E-Ol 

S.SSE-02 2.52E-02 

5.52E-Dl 7.S1E-02 

NO (3.59E-D2) --
6.67E-Ol 1.05E-Ol 

7.SSE-Ol 1.14E-Ol 

NO (1.96E-02) --
4.S0E-Ol 7.76E-02 

1.40E-02 1.54E-02 

2.15E-Ol S.S6E-Ol 

2.00E-02 I.4SE-02 

0.515 NA 

NT NA 
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Sam ole Attributes 

Table 5B-3 
Summary of SWMU 65E Background Soil Sampling 

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

ActlvJ.!YJJ>9i!ll 
Uranium-

Record 
Sample Thorium-228 Thorium-230 Thorium-232 233/234 Uranium-235 Uranium-238 Strontium-89/90 

EA Sample ID Depth 
Numbera 

(Fiaure 5.4.4-3) (Ii) ResuH Error
b 

Aesult 
05191 CY65BK-GA-001-0-SS 0-0_5 0_91 0.11 0.96 

05191 CY658K-GA-001-0.5-S 0.5-1.0 0.970 0.10 0.912 

05191 CY65BK-GA-002-Q-SS 0-0.5 0.979 0.10 0.879 

05191 CY65BK-GA-002-Q.5-S 0.5-1.0 0.923 0.10 0.896 

05191 CY65BK-GA-003-0-SS 0-Q.5 0.824 0.10 0.816 

05191 CY65BK-GA-003-Q-SD 0-Q.5 0.832 0.095 0.877 

05191 CY65BK-GA-003-0.5-S 0.5-1.0 0.93 0.11 0.907 

05191 CY65BK-GA-004-Q-SS 0-0.5 0.861 0.096 1.024 

05191 CY65BK-GA-004-Q.5-S 0.5-1.0 0.90 0.11 0.95 

05191 CY65BK-GA-005-Q-SS 0-0.5 0.99 0.12 1.05 

05191 CY65BK-GA-005-Q.5-S 0.5-1.0 0.98 0.12 1.00 

8ackground Soil Concentrations-Upper NE -- NE 
Canyons' 

Quality Assu rance/Quality Control Sample (in pCilL) 

05191 CY65BK-GA-006-EB NA ND -- ND 

(0.15) (0.055) 

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

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

B 
BK 
CY 
EB 
ER 
It 
GR 
ID 
NA 
NE 

= Radionuclide detected in associated blank. 
= Background. 
= Canyon. 
= Equipment blank. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 
= Not applicable. 
= Not established. 

Error
b 

0.11 

0.095 

0.095 

0.097 

0.097 

0.094 

0.10 

0.10 

0.11 

0.12 

0.12 

--

--

ND () 
pCi/g 
pCi/L 
S 
SD 
SS 
SWMU 

Aesult Errol Aesult Error
b 

Aesult Error
b 

Aesult Error
b 

Aesult 

0.864 0.10 0.715B 0.076 0.053B 0.019 0.764 0.079 ND (0.39)8 

1.029 0.10 0.637B 0.072 0.046 0.Q18 0.731 0.078 NO (0.16)B 

0.881 0.095 0.6508 0.076 0.035B 0.016 0.752 0.083 ND (0.43)8 

0.922 0.099 0.6088 0.075 0.037B 0.017 0.684 0.080 ND (0.41)B 

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

0.881 0.094 0.680B 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 ND (O.44)B 

0.968 0.099 0.7098 0.088 0.075B 0.026 0.864 0.099 ND (O.411B 

0.826 0.10 0.733B 0.089 0.046B 0.021 0.747 0.090 ND (0.40)B 

0.97 0.12 0.7798 0.10 0.069B 0.030 0.762 0.10 ND (0.52)B 

1.11 0.13 0.7638 0.087 0.0478 0.021 0.742 0.085 NO (0.40)8 

1.03 -- 2.31 -- 0.16 -- 2.31 -- 1.08 

NO -- 0.103 0.067 0.041 0.042 0.128 0.065 0.31 

(0.039) 

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

Errol 
--
--
--
--

0.26 

0.25 

--
-
-
--
--
--

0.27 



Table 5B-4 
Summary of SWMU 65E Background Soil Sampling 

Gross Alpha and Gross Beta Analytical Results, June 1998 

:Analysis requesVchain of custody record. 
Two standard deviations above the mean detected activity. 

cTharp July 1998, contained data from samples CY65BK-GR-006-SS through CY65BK-GR-020-SS. 

BK = Background. 
CY = Canyon. 
ER = Environmental Restoration. 
GR = Grab sample. 
ft = Foot (feet). 
10 = Identification. 
NA = Not applicable. 
NO = Radionuclide not detected above the minimum detectable activity, shown in parenthesis. 
pCi/g = PicQCuries per gram. 
S = Subsurface soil sample. 
SO = Surface soil sample duplicate. 
SS = Surface soil sample. 
SWMU = Solid waste management unit. 

= Error not calculated for nondetectable results. 
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Table 5C-1 
Summary of SWMU 65E Background Arroyo Sediment Sampling Metals Analytical Results, May-June 1996 

(Off-Site Laboratory) 

0522. 
05227 
05227 
0522, 
05227 
05227 
05227 
05227 
05227 

CY65BK. 

:Y65BKA 

I Soil" 

'EPA November 1986. 

D~~~P!~) 
I-C 
5- 0 

I::<l 
1-C.5 

05-1.0 
bO·5 . 

0.5-1.0 
0.5-' 

OO4-O.5-S 0.5-1.0 
'5-0-SS l--D.5 

. 5-1. 
CI-C.5 

0.5-1.0 

. Canyons Area C 

, Control Sample (in mg/L) 
NA 

b Analysis request/chain of custody record. 

A"enic 
1.8 
1.5 
1.6 

2.3 
3.7 
9.6 
3.3 
3.9 
2.9 
4.3 
3.2 
3.9 
2.9 

9.8 

NO (0.0030) 

cZamorski December 1997 t contains data set listed above. 

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

S. um 
o 

o 
73 
130 
77 
73 
130 
00 
~10 

110 
150 
73 

246 

Ber ium 
0.420.9E 

.0.33 Q,!IE 
0.11 :0.99 

OJO. 

!7 JO. 
26 J (1. 
19J O. 

0" '7 J 0.97 
o 1.96 
O. ,J 0.99 
o 6J (1.0: 

0.: ).98 

0.75 

ND (0.0010) 

Metals (EPA I 

""nm'"m 
ND (0.591 

0.74 J (0.98) 
~D ,0.6C 
~D' 1.59 
~D 1.58 
~D O. 
~O 

,D O. ) 
Nl ~) 

ND 
ND 0.60) 
NO 1.60) 

0.64, (0.98l 

0.64 

Chromium 
14 
13 
11 
9.0 
11 
10 
9.4 
12 
9.9 
17 
11 
12 
10 

18.8 

Lead 
.7 

'.6 
'.3 

4.3 
8.0 
8.0 
6.1 
9.1 
5.8 
18 

8.1 
12 
6.1 

18.9 

ereu", 
N ).0 

'0. 
N ),09, 

I.C 
NI O. 
NI O . 
NIO. 
NIO. 
NI 

0.055 

ND (0.0030) ND (0.0040) NO (0.0020) ND I 

J ( ) = The reported value is greater lhan or equal to the method detection limit (MDL) but is less than the contract required deteclion limit, shown in parenthesis. 
mglkg = Milligrams per kilogram. 
mglL = Milligrams per liter. 
NA = Not applicable. 
ND = Not detected above the MDL, shown in parenthesis. 
S = Subsurface sediment sample. 
SD = Surface sediment sample duplicate. 
SS = Surface sediment sample. 
SWMU = Solid waste management unit. 

Sel,mium 

~ 

2.6 
1.9 

2.6 
2.4 
3.1 

3.0 

ND (0.0040) 

o. 

0.20 
.19 

0.20 

ND :0.2C 
NOO.2C 

,<0.5 
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Table 5C-2 
Summary of SWMU 65E Background Arroyo Sediment Sampling 

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

Record 

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

BKA = Background arroyo. 
CY = Canyon. 
EB = Equipment blank. 
ER = Environmental Restoration. 
It = Feet. 
GR 
10 

= Grab sample. 
= Identification. 
= Not applicable. 

0.049 ND(0.070) 

NA 
NO 
NT 
pCitg 
S 

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

SS 
SWMU 

= Picocu ries per gram. 
= Subsu rtace sediment sample. 
= Surface sediment sample. 
= Solid waste management unit. 
= Error not calculated for nondetectable results. 

0.032 

NA 

NT NA 
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Table 5C-3 
Summary of SWMU 65E Background Arroyo Sediment Sampling 

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

Samole Attributes 

Record 
Sample Tholium-228 

ER Sample ID Depth 
Number

a 
(Fiour. 5.4.4-31 cit) Result Errorb 

05227 CY65BKA-GR-Q01-Q-SS 0-0.5 0.927 B 0.096 
05227 CY65BKA-GR-Q01-Q.5-S 0.5-1.0 0.889 B 0.086 
05227 CY65BKA-GR-002-Q-SS 0-0.5 0.821 B 0.083 
05227 CY65BKA-G R-002-Q-SD 0-0.5 0.693 B 0.083 

05227 CY65BKA-GR-Q02-Q.5-S 0.5-1.0 9.30B 0.52 

05227 CY65BKA-GR-Q03-Q-SS 0.0.5 0.606B 0.068 

05227 CY65BKA-GR-Q03-Q.5-S 0.5-1.0 0.494 B 0.059 

05227 CY65BKA-GR-004-Q-SS 0-0.5 1.271 B 0.10 

05227 CY65BKA-GR-Q04-Q.5-S 0.5-1.0 0.728 B 0.076 

05227 CY65BKA-GR-005-Q-SS 0.0.5 0.976 B 0.091 

05227 CY65BKA-GR-005-0.5-S 0.5-1.0 0.788B 0.094 

05227 CY65BKA-GR-006-0-SS 0-0.5 0.906 B 0.089 

05227 CY65BKA-GR-006-Q.5-S 0.5-1.0 0.802 B 0.089 

Background Soil Concentrations-Upper Canyons' NE --
Quality Assurance/Quality Control Sample (in pCVL) 

05227 CY65BKA-GR-Q07-EB NA ND --
(0.18) 

"Analysis requesVchain of custody record. 
bTwo standard deviations about the mean detected activity. 
cDinwiddie September 1997, does not contain data set listed above. 

Thorium-230 

Result Errol 

.0.975 0.095 

0.934 0.085 

0.878 0.083 

0.887 0.093 

1.031 0.091 

0.785 0.075 

0.805 0.075 

0.873 0.080 

0.835 O.OBO 

1.042 0.092 

0.904 0.088 

0.984 0.091 

0.809 0.086 

NE --

ND --
(0.094) 

Activitv (pC Val 

Thorium-232 Uranium-2331234 U ranium-235 

Result Errorb Result Error
b 

Result Error
b 

0.880 0.089 0.599 0.099 0.033 0.024 

0.699 0.071 0.82 0.13 0.110 0.045 

0.715 0.073 0.76 0.11 0.057 0.028 

0.773 0.086 0.74 0.12 0.050 0.030 

0.739 0.073 0.93 0.13 0.123 0.045 

0.553 0.061 0.81 0.12 0.038 0.025 

0.494 0.055 0.83 0.12 0.060 0.031 

0.703 0.069 1.17 0.15 0.139 0.049 

0.679 0.070 0.75 0.12 0.127 0.046 

0.949 0.086 0.76 0.11 0.054 0.028 

0.883 0.087 0.534 0.091 0.034 0.024 

0.850 0.083 0.614 0.10 0.068 0.036 

0.707 0.079 0.605 0.10 0.052 0.031 

1.03 -- 2.31 -- 0.16 --

ND -- 0.080 B 0.055 0.036 0.032 

(0.070) 

Uranium-238 Strontium-89/90 

Result Errorb Result Errol 
0.81 0.12 ND (1.4) --
0.81 0.13 ND (0.46) B --
0.73 0.11 ND(I.I) -

0.575 0.10 ND (1.0) --
0.79 0.12 ND(I.0) --
0.81 0.12 ND(I.2) --
0.89 0.12 ND (1.3) -

0.91 0.13 ND (1.1) --
0.75 0.12 ND (1.2) --
0.74 0.11 ND (0.70) --

0.634 0.099 ND (0.54) --
0.76 0.12 ND(I.2) -
0.63 0.11 ND (1.2) --
2.31 -- 1.08 --

0.080 B 0.049 ND (0.62) --

B 
BKA 
CY 
EB 
ER 
ft 
GR 
ID 
NA 
NE 

= Radionuclide detected in associated blank. 
= Background arroyo. 

ND () 
pCiJg 
pCiJL 

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

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

S 
SD 
SNUNM 
SS 
SWMU 

= Picocurie(s) per liter. 
= Subsuiface sediment sample. 
= Suiface sediment sample duplicate. 
= Sandia National Laboratories, New Mexico. 
= Suiface sediment sample. 
= Solid waste management unit. 
= Error not calculated for nondetectable results. 



Table 5C-4 
Summary of SWMU 65E Background Arroyo Sediment Sampling 
Gross Alpha and Gross Beta Analytical Results, May-June 1996 

(On-Site Laboratory) 

Sample Attributes Gamma SpectrosCODY Activity (pCVQ) 

Record ER Sample 10 Sample 
Number" (FiQure 5.4.4-3) Oepth (ft) Gross Alpha Error" Gross Beta 
05228 CY65BKA-GR-001-0-SS 0-0.5 NO 4.40E+00 -- NO (1.92E+Ol) 
05228 CY65BKA-GR-001-0.5-S 0.5-1.0 NO 4.40E+OO -- NO 1.92E+Ol 
05228 CY65BKA-GR-002-0-SS 0-0.5 NO 4.40E+00 -- No 1.92E+Ol 
05228 CY65BKA-GR-002-0.5-S 0.5-1.0 NO 4.40E+00 -- No 1.92E+Ol 
05228 CY65BKA-GR-003-0-SS 0-0.5 NO 4.40E+00) -- NO 1.92E+Ol 
05228 CY65BKA-GR-003-0.5-S 0.5-1.0 No 4.40E+00 -- NO (1.92E+Ol) 
05228 CY65BKA-GR-004-0-SS 0-0.5 No 4.40E+00 -- NO 1.92E+Ol 
05228 CY65BKA-GR-004-0.5-S 0.5-1.0 No 4.40E+OO -- NO 1.92E+Ol ' 
05228 CY65BKA-GR-005-0-SS 0-0.5 No 4.40E+OO -- NO 1.92E+Ol 
05228 CY65BKA-GR-005-0.5-S 0.5-1.0 NO (4.40E+OO) -- NO (1.92E+Ol) 
05228 CY65BKA-GR-006-0-SS 0-0.5 No (4.40E+00) -- NO (1.92E+01) 
05228 CY65BKA-GR-006-0.5-S 0.5-1.0 No (4.40+00) -- No (1.92E+01) 

BackQround Soil Concentrations-Ganyons Aread 18.3 NA 52.7 

:Analysis requesVchain of custody record. 
Two standard deviations above the mean detected activity. 

£esult exceeds 2-sigma error. 
Tharp July 1998, does not contain data set listed above. 

BKA = Background arroyo. 
CY = Canyon. 
ER = Environmental Restoration. 
It = Feet. 
GR = Grab sample. 
ID = Identification. 
NA = Not applicable. 
ND = Radionuclide not detected above the minimum detectable activity, shown in parenthesis. 
pCi/g = Picocuries per gram. 
S = Subsurface sediment sample. 
SS = Surface sediment sample. 
SWMU = Solid waste management unit. 

= Error not calculated for nondetectable results. 

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

NA 

AU07-9SIWP/SNL:R4400-5.DOC C-4 301462.183.0308120/985:22 PM 
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ANNEXS-D 
Gamma Spectroscopy Results 
June 1996 through June 1998 
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*y********************************************************************** 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
6-13-96 5:31:02 PM * 

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

(\.:\nalyzed by: 9- t !N!9' Reviewed by: \)i}j &//U /Ii&: : 
.. ,**************** ***************************************4'~*********** 
ustomei ' . : C.LOJEK/E.RANKIN (7585/SMO) 
ustomer Sample ID : 029908-03 . 
Jab Sample ID : 60090901 L'\ b'S(./)~ ,.-oo\, .... o-S~ 

;ample Description MARINELLI SOLID SAMPLE 
;ample Quantity 791.000 gram 
iample Date/Time 6-11-96 10:45:00 AM 
.cauire Start Date/Time 6 - 13-96 3:41:58 PM 
letector Name LAB04 
:lapsed Live/Real Time 6000 / 6004 seconds 

~omrnents : 
'************************************************************************ 

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

..... _-- -- ---------- ... ... ... ... ... ... ... ... ... ... ----------
U-238 Not Detected ... ... ... ... ... ... ... ... ... 1.OOE+00 
TH-234 Not Detected ... ... ... ... ... ... ... ... ... 3.57E-01 
R..~-226 1. 83E+00 4.86E-01 4.49E-01 
P3-214 9.11E-01 1.45E-01 3.60E- 02 
E!-214 8.94E-01 1.76E-01 3.71E-02 

TH-232 8.68E-01 4.82E-01 1.12E-01 
l<A-228 8.59E-01 2.23E-01 1.24E-01 

'-228 8.19E-01 1. 96E- 01 6.62E-02 
_.-!-228 2.15E-01 2.09E-01 3.79E-01 
RA-224 8 . 36E-01 2.79E-01 6.29E-02 
P3-212 6.92E-01 1.18E-01 3.95E-02 
EI-212 Not Detected ... ... ... ... ... ... ... ... ... 3.97E-01 
T:'-208 7 . 69E-01 1.39E-01 S.3aE·O> ~ 
U-235 G.:SE 82 7.58: ~ ~ 

1.23E-01,1/.:::r-c/.vUJ "it'll' v_ 

7":-23 1 Not Detected ... ... ... ... ... ... ... ... ... 1.11E+00 
P1>.-231 Not Detected ... ... ... ... ... ... ... ... ... 8.67E-01 
T'rl-227 Not Detected ... ... ... ... ... ... ... ... ... 1.18E-01 
R1>.-223 Not Detected ----- ---- 8.90E-02 
RN-219 Not Detected -- - --- - -- 2.50E-01 
P3-211 Not Detected ... ... ... ... ... ... ... ... ... 5.76E-01 
TL-207 Not Detect.ed ... ... ... ... ... ... ... ... ... 9.05E+00 

1>_~-241 Not Detected - ----- -- - 1.07E-01 
PU-239 Not Detected ... ... ... ... ... ... .. ... ... 2 . 35E+02 
NP - 237 Not Detected ... ... ... ... .. ... ... ... ... 1. 66E - 01 
PA-233 Not Detected ... ... ... ... ... ... ... ... ... 3 . 56E-02 
TH-229 Not Detected .. ... ... ... ... ... ... ... ... 1. 22E- 01 



[Summary 

Nuclide 
Name 

~., - ; 

Report] - Sample 

Activity 
(pCi/gram) 

ID: : 60090901 

2-sigma 
Error 

MDA 
(pCi/gram) 

' ::~-llOrn Not Detected ----- - --- 2.7SE-02 
BA-133 Not Detected ------ -- - 2.1SE-02 
BE-7 Not Detected --------- 1.62E-Ol 
CD - 109 Not Detected ---- - ---- 5.77E - Ol 
CD-115 Not Detected - - ------- S.41E-02 
CE - 139 Not Detected --------- 1.54E-02 
CE-141 Not Detected - ----- -- - 2.S9E - 02 
CE-144 Not Detected ------ - -- 1.19E-01 
CO-56 Not Detected --------- 2.09E-02 
CO-57 Not Detected --------- 1.56E-02 
CO-5S Not Detected --------- 1.91E-02 
CO - 60 Not Detected -- - ------ 2.25E-02 
CR-51 Not Detected --------- 1.41E-01 
CS-134 Not Detected ------- - - 1.S2E-02 
CS-137 4.33E-01 7.3SE-02 2.26E-02 
EU-152 Not Detected --------- 1.43E-01 
EU-154 Not Detected --------- 9.7SE-02 
EU-155 Not Detected --------- 6.34E-02 
FE-59 Not Detected ---- - ---- 4.53E-02 
GD-153 Not Detected ---- - ---- 4.52E-02 
HG-203 Not Detected -------- - 1 . 86E-02 
1-131 Not Detected - -------- 2.0SE-02 
1R-192 Not Detected --------- 1.65E-02 
K-40 1.23E+Ol 1.S7E+OO 2.10E-Ol 
MN-54 Not Detected --------- 2 . 21E-02 
MO-99 Not Detected --------- 2.63E - Ol 
~'-22 Not Detected --------- 2.56E-02 

-24 Not Detected - - ------- 2.45E-01 
r.cl-95 Not Detected ------- - - S.23E-02 ~ 
ND-147 Not Detected --------- 1.41E-01 .I...r~ 
N1 - 57 -----:1!:-:.:--:3!-99>i3EHr9 rl---66-:-. 5-5 :r.1E~9r.z2:------66 . 0 S E - 02 If,r;1 d..v' L . l j qff C 
RU-103 Not Detected --------- l.SOE-02 (I 
RU-106 Not Detected ------ - -- 1.SSE-01 
SB-122 Not Detected --------- 4 . 35E-02 
SB-124 Not Detected --------- 1.SSE-02 
SB-125 Not Detected ------ - -- S.49E-02 
SR-S5 Not Detected - - ------- 2.2SE-02 
TA-1S2 Not Detected --------- 1.2SE-Ol 
TA-1S3 Not Detected --------- 1 . 23E-Ol 
TC-99rn Not Detected --------- 6.70E+OO 
TL-201 Not Detected -- ------- S.S6E-02 
XE - 133 Not Detected ------ - - - 1.OlE-Ol 
Y- 88 Not Detected -- - --- - - - 1.91E-02 
ZN-65 Not Detected - -- ----- - S.SSE-02 
ZR-95 Not Detected --------- 3.73E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
6-13-96 7:07:21 PM * 

,~*********************************************************************** 

I, ~alyzed bY::;?- {Ii,!/>t Reviewed by:,\j,.:.1j &J//l/ /1b : 
**************** ****************~**************~****~************* 
ustomer : C.LOJEK/E.RANKIN (758S/SMO) 
ustomer Sampl ID : 029923-03 . 
ab Sample ID 60090902 

ample Description 
ample Quantity 
ample Date/Time 
,cquire Start Date/Time 
'etector Name 
'lapsed Live/Real Time 

MARINELLI 
747.000 

6-12-96 
6-13-96 

LAB 04 
6000 / 

SOLID SAMPLE 
gram 
9:30:00 AM 
5:23:19 PM 

6004 seconds 

~omments : 
.************************************************************************ 

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

------- ---------- ---------- ----------
U-238 Not Detected - - - - ----- 9.63E-01 
TH-234 Not Detected -- - - --- - - 3.60E-01 
RA-226 1.89E+00 S.00E-01 4.76E-01 
PB-214 7.84E-01 1. 31E- 01 3.64E-02 
BI-214 7.86E-01 1.46E-01 3.S7E-02 

TH-232 8.4SE-01 4.20E-01 1.14E-01 
-"-228 9.6SE-01 2.3SE-01 1.12E-01 

-228 8.84E-01 1.99E-01 6.68E-02 
'tH- 22 8 2.0SE-01 1. 61E-01 3.68E-01 
RA-224 8.44E-01 2.74E-01 5.54E-02 
PB-212 7.36E-01 1. 37E- 01 4.17E-02 
BI-212 9.26E-01 1.40E+00 2.32E-01 
TL-208 7.20E-01 2.23E-01 5.15E-02 

fil'QJl6 U-235 9.88E 9- 7.69E ~- 1. 23E- 01 1/7 J.v-r.;:.:;;( z ~Z 

TH-231 Not Detected --------- 1. 03E+00 
PA-231 Not Detected - -- - ---- - 8.17E-01 
TH-227 Not Detected --- - ---- - 1.17E-01 
RA-223 Not Detected --------- 8.34E-02 
RN-219 Not Detected --------- 2.39E-01 
PB-211 Not Detected --- - ---- - 5.42E-01 
TL-207 Not Detected --- ---- - - 9.44E+00 

AM-241 Not Detected - - -- --- - - 1.10E- 01 
PU-239 Not Detected - ------ - - 2.44E+02 
NP-237 Not Detected ------ - -- 1. 72E-01 
PA-233 Not Detected - - - ---- - - 3.39E-02 
TH-229 Not Detected ' - - ----- - - 1.23E-01 



[summary Report] - Sample ID: : 60090902 

Nuclide 
, .... . Name 

. :~:.~-llOrn 
EA-133' 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-S6 
CO-57 
CO-58 
CO-60 
CR-51 
C8-134 
CS-137 
EU-152 
EU-1S4 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-54 
MO-99 
'-':\.- 22 

.-24 
NB-95 
NO-147 
NI-57 
RU-103 
RU-106 
5B-122 
S3-124 
83-125 
SR-85 
TA-182 
TA-183 
TC-99rn 
TL-201 
XE-133 
Y-88 
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 

3.60E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. SSE+Ol 
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 

2.10E-02 

2.29E+OO 

MDA 
(pCi/gram) 

2.12E-02 
2.19E-02 
1. S9E- 01 
S.92E-Ol 
6.07E-02 
1. S3E-02 
2.81E-02 
1.21E-01 
1. 97E-02 
1.SSE-02 
1. 93E-02 
2.49E-02 
1.38E-01 
1. 91E-02 
1. 84E-02 
1. 44E-01 
1.04E-01 
6.38E-02 
4.74E-02 
4.S9E-02 
1. 89E-02 
1.88E-02 
1. 70E-02 
2.12E-Ol 
2.27E-02 
2.36E-01 
2.90E-02 
9.4SE-02 
6.92E-02 
1.31E-Ol 
3.96E-02 
1. 7SE-02 
1. 99E-01 
3.79E-02 
1. 92E-02 
S . 29E-02 
2.28E-02 
1.2SE-01 
1.12E-Ol 
S.79E-Ol 
7.04E-02 
7.26E-02 
1.9SE-02 
S.71E-02 
3.7SE-02 



.. lInuor.. ·~~~>~~~bb. ""1/J 

Dept . No.lMail Stop: 75. 'i'i5 . /1'.f 5 '!~!>i 

ANALYSIS REUUEST AN ' ~';HA1N ut- ~u~ I UU Y 
'-..:.,.. . .-

'rojectfTask Manager: C .... I'" '" t; 0.)' .. .--< . 
ProjectNaone:C .. ,~x; .. ,<; 7<~! 4/~'( ' 

Record Center Code:;:=-,,( /t -;-,;;/t r;~/-~"f 7' 

Logbook ReI No: f.l () <;-7 

Sample No. - Fracdon 

~i'1 1'" I - ni;o lc)"gE'-(.A"-()/..1-r.> - SS (' 

-
-

1-

~._ l .. _ .. 

AR/COc-I __ . . 05l:"40 
I 

I 

.- ,J;I, I, : . 
, .. 

Ul~ \ 

i- !~i' 

'HITE • Tn' BLUE- To Accompany S~ ... ~!:'g. YELLOW. SMO Suspense Copy PINK- Field Copy 
ljj~ . /Copy· Return to SMO ' . 



ai/33'S 1~S5/b)rIr 
SMO ANALYTICAL DATA ROUTING FORM 

Project Name: · OtJlL"P\-\-~~T~ 

SNL Task Leader: C LtrrE1< 

. Case Number: U2! 9't'O 

Org/Mail Stop: ~b14P 
Sample Ship Date: (Pit ::sIt'!. ~ SMO Project Coordinator:---!~:::I~ .... D"",~..;....!,. ____ _ 

ARCOC Lab LabID 

Date Results Received: 

Preliminary:, ____ Final:--"i~~/'-LJ~(2L.;../4'""'~L-------, 
Corrections Requested From Laboratory:, ______ Requestor: ____ _ 

Date Corrections Received:, ______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: ... ' ,I,o:;Q-'\~~O ~~'--__ _ 

Reviewer: _______ _ 

Signature:, _______ _ 

Person 
Notified: _______ _ 

Transmitted 
To: Lb-:re:t.( 

Filed In 
Record Center=--.... oIo::Q.;.....(I([)~11oL-; __ _ 

? Q Comments:. _______________________ _ 



Cro c.. b'52.'1 c 
'wwwwwwwwwwwwwww**********w*************w******************************** 

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

6-14-96 3:53:06 AM * 
~**************w**********w*********wwww*w*w*************************** 

< ~alYZed bY:';;':' t/I'I/$t 'Reviewed by: 5.'6,ebah- ~fl-::r/cr(",: 
,* ***** * **** *.** * ** ** *** * * (, ~ * * * ** * ** * * * * * * * * * * ****** ** * * * * * * **** * * * * * * ** 
:Ustomer : C.LOJEK/E.RANKIN (7585/SMO) . 
:Ustomer Sample ID : 029906-03 ' 
:.ab Sample ID : 60091101 c,{f.t;;E- ~(I-- 00;-- o~ 

~ample Description 
3ample Quantity 
3ample Date/Time 
~cquire Start Date/Time 
)etector Name 
~lapsed Live/Real Time 

MARINELLI 
932.000 

6-11-96 
6-14-96 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 

10:20:00 AM 
2:10:20 AM 

6003 seconds 

:::onunents: 
.*******w*************ww************************************************* 

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

------- ---------- ---------- ----------
U-238 Not Detected ... ... ... ... ... ... ... ... ... 1.22E+00 
TH-234 1.13E+00 3.66E-Ol 4.19E-Ol 
RA-226 1.49E+00 5.78E-Ol 4.40E-Ol 
PB·214 6.17E-01 1.29E-Ol 4.24E-02 
BI-214 Not Detected --------- 4.94E-02 

·mtt- 232 7.90E-Ol 1.29E+00 1.39E-01 
)-22B 7.68E-Ol 2.17E-Ol 1.S0E-01 

~'C-22B 8.42E-01 2.47E-Ol 9.S7E-02 
TH-22B 8.23E-Ol 9.60E-Ol 4.48E-01 
RA-224 8.20E-01 3.l7E-Ol S.11E-02 
PB-212 7.87E-01 1.4SE-Ol 3.S4E-02 
BI-212 6.83E-01 2.69E-Ol 2.62E-01 
TL-208 7.43E-Ol 2.61E-Ol 6.73E-02 

U·23S Not Detected ... _------- 1. 71E-01 
TH-231 Not Detected - -------- 1. 72E+OO 
PA-231 Not Detected --------- 1.24E+00 
TH-227 Not Detected ----- - --- 2.98E-01 
RA-223 Not Detected --------- 1.38E-01 
RN-219 Not Detected --------- 3.41E-Ol 
PB-211 Not Detected --------- 7.60E-01 
TL-207 Not Detected --------- 1.29E+01 

AM·241 Not Detected ... -------- 1. 61E- 01 
PU-239 Not Detected --------- 3.14E+02 
NP-237 Not Detected --------- 2.46E-Ol 
PA-233 Not Detected - ------ - - S.11E-02 
TH·229 Not Detected ... ... ... ... ... ... ... ... ... 1. 91E- 01 

i)"' " \ ' 



(Summary Report] - Sample ID: : 60091101 

Nuclide 
···ame 
)-----

AG-UOm 
BA-133 
BE-7 
CD-109 
CD-US 
CE-139 
CE-1.41 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-l.55 
FE-59 
GD-153 
HG-203 
I-131 
IR-l.92 
K-40 
MN-54 
'~'!- 99 

1-22 , ) 

!~A-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-l.24 
SB-125 
SR-85 
TA-182 
TA-l.83 
TC-99m 
TL-201 
XE-l.33 
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 

6.88E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.84E+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 

2-sigma 
Error 

2.68E-02 

2.75E+OO 

MDA 
(pCi/gram) 

3.S1E-02 
3.76E-02 
2.29E-01 
5.82E-'Ol 
1.38E-01 
2.41E-02 
4.0SE-02 
1. 7lE-Ol 
3.S2E-02 
2.19E-02 
3.12E-02 
3.S3E-02 
2.05E-Ol 
4.04E-02 
2.45E-02 
2.37E-Ol 
l..77E-Ol 
9.4SE-02 
7.42E-02 
7.41E-02 
2.73E-02 
3.17E-02 
2.46E-02 
2.92E-Ol 
3.39E-02 
4.7SE-Ol 
4.22E-02 
6.31E-Ol 
1.88E-Ol 
2.13E-Ol 
1.59E-Ol 
2.68E-02 
2.73E-Ol 
7.34E-02 
2.90E-02 
7.44E-02 
3.S3E-02 
l.S4E-Ol 
1.97E-Ol 
3.30E+0l. 
1.31E-0l. 
1. 7SE-Ol 
2.61E-02 
1. 03E- Ol. 
S.B4E-02 



,************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
6-14-96 5:38:14 AM * 

~*********************************************************************** 

• inalYZed by:9 . t/tr/f"t . Reviewed by:5"3.f1,Q~ ~/':;J9f...., : 
.***********~**** **********'~****************************************** 
~stomer : C.LOJEK/E.RANKIN (7585/SMO) . 
~stomer Sample ID : 029915-03 ". . 
:.ab Sample ID 60091102 (,~~'5 to' '\~ -ooq, O-C77 

3ample Description 
;ample Quantity 
;ample Date/Time 
~cquire Start Date/Time 
)etector Name 
~lapsed Live/Real Time 

MARINELLI 
704.000 

6- 12-96 
6-14-96 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 

12:40:00 PM 
3:55:28 AM 

6003 seconds 

:omments: 
************************************************************************* 

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

------- ---------- ---------- ----------
U-238 1. 02E+00 1.33E+OO 1.16E+00 
TH-234 1. 42E+00 4.72E-01 5.23E-01 
RA-226 1. 95E+00 1.01E+OO 7.20E-01 
PB-214 9.76E-Ol 1. 81E-Ol 5.64E-02 
BI-214 8.73E-01 1.88E-01 S.80E-02 

",.TH-232 9.93E-Ol 4 . 73E-01 1.43E-01 

t 228 1.0SE+OO 4.97E-01 1. 94E- 01 
<_ -228 9.27E-01 2.45E-Ol 9.82E-02 

TH-228 7.07E-Ol 3.95E-01 5.03E-01 
RA-224 9.31E-Ol 3.21E-01 9.46E-02 
PB-212 9.95E-01 1. 77E- 01 4.38E-02 
BI - 212 1.29E+00 4.42E-Ol 3.40E-01 
TL-208 9.17E-01 2.57E-01 S.SOE-02 

U-235 Not Detected --------- 2.13E-Ol 
TH-231 Not Detected --------- 2.17E+00 
PA-231 Not Detected --------- 1.S7E+OO 
TH-227 Not Detected --------- 3.83E-01 
RA-223 Not Detected --------- 1. 61E-Ol 
RN-219 Not Detected --------- 4.67E-Ol 
PB-211 Not Detected --------- 1. 07E+OO 
TL-207 Not Detected --------- 1.68E+Ol 

AM-241 Not Detected --------- 2.07E-Ol 
PU-239 Not Detected - -------- 3.91E+02 
NP-237 Not Detected --------- 3.10E-Ol 
PA-233 Not Detected --------- 6.39E-02 
TH-229 Not Detected - - ------- 2.43E-Ol 



[Summary Report) - Sample ID: : 60091102 

Nuclide 
- ~ame 

--....... - . 
AG-llOm 
BA-133 
BE-7 
CD - 109 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I - 131 
IR-192 
K-40 
MN-54 
~~O-99 

J-22 
.~A-24 
NB-95 
ND - 147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SR-85 
TA-182 
TA-183 
TC-99m 
TL - 201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram) 

Not 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 

7.13E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. 61E+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 

2 - sigma 
Error 

1.22E-01 

2 . 49E+00 

MDA 
(pCi/gram) 

B.27E-02 
5.05E-02 
3.22E-01 
7.94E-"01 
1.29E-01 
3.01E-02 
5.09E-02 
2.04E-01 
2.66E-02 
2.69E-02 
3.73E-02 
4.2GE-02 
2.G7E-01 
5.09E-02 
3.17E-02 
2.97E-01 
2.1GE-01 
1.1BE- 01 
B.57E-02 
9.01E-02 
3.44E-02 
3.70E-02 
3.09E-02 
3 . B3E-01 
4 . 39E-02 
4.G5E- 01 
4.75E-02 
2.52E- 01 
2.00E-01 
2.55E-01 
1. 22E- 01 
3.40E-02 
3.38E-01 
7.2BE-02 
3 . 44E-02 
1. 01E- 01 
4.47E-02 
1. 95E- 01 
2.21E-01 
2.42E+00 
1.30E-01 
1.G2E-01 
3.61E-02 
1. 30E-01 
7.03E-02 

. . . . . 



.*******************************************************+-**************** 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
6-14-96 7:23:23 AM * 

- 1************************1***********************************)****/.******: 

.***********~***** *****~** ********************************************* 
• Analyzed bY:r I.lty j' . Reviewed by:S.B.'[.bC(h\... ~ I={ ~(., * 

~stomer : C.LOJEK/E.RANKIN (7585/SMO) -
~stomer Sample' D : 029917-03 . 
:..ab Sample ID : 60091103 '1 icC; ~ ... ~ ~ - % ... ~ '7) 
3ample Description 
~ample Quantity 
~ample Date/Time 
~cquire Start Date/Time 
)etector Name 
~lapsed Live/Real Time 

MARINELLI 
716.000 

6-12-96 
6-14-96 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
9:00:00 AM 
5:40:40 AM 

6002 seconds 

:omments: 
************************************************************************* 

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

------- ---------- ---------- ----------
U-238 1. 43E+00 1. 08E+00 1.31E+00 
TH-234 1.10E+00 3.61E-01 4.78E-01 
RA-226 1.86E+OO 8.73E-01 6.14E-01 
PB-214 8.12E-OJ. 1.s6E-01 4.97E-02 
BI-214 7.1sE-0J. 1.36E-01 4.86E-02 

.-'""1- 2 3 2 7.28E-0J. 3.62E-01 1. s8E-01 
. j-228 6.02E-01 2.09E-0J. 1.s3E-01 

.6(:-228 6.78E-01 2.22E-01 1. OOE- 01 
TH-228 7.39E-01 4.19E-0J. s.03E-01 
RA-224 7.63E-01 3.07E-01 7.82E-02 
PB-212 7.40E-01 1. 41E- 01 4.06E-02 
BI-212 8.20E-01 3.s9E-01 3.36E-01 
TL-208 7.1sE-01 4.30E-01 7.49E-02 

U-23s Not Detected .-------- 1. 94E- 01 
TH-231 Not Detected --------- 1. 91E+00 
PA-231 Not Detected ._-------- 1. 41E+OO 
TH-227 Not Detected --------- 3.34E-01 
RA-223 Not Detected --------- 1.41E-01 
RN-219 Not Detected -------- - 3.84E-01 
PB-211 Not Detected ----- -- - - 8.83E-01 
TL-207 Not Detected --------- 1. sOE+01 

AM-241 Not Detected --------- 1. 83E-01 
PU-239 Not Detected ------ - -- 3.s7E+02 
NP-237 Not Detected ---- - - - -- 2.68E-01 
PA-233 Not Detected ----- -- -- 6.12E-02 
TH-229 Not Detected ------- -- 2.10E-01 

"j • , I . .. , . . 



[Summary Report] - Sample ID: : 60091103 

~uclide 
'~ame , ------

Activity 
(pCi/gram) 

2-sigrna 
Error 

MDA 
(pCi/gram) 

AG-llOm Not Detected --------- 6.71E-02 
BA-133 Not Detected --------- 4.39E-02 
BE-7 Not Detected --------- 2.96E-Ol 
CD-109 Not Detected --------- 6.33E-'01 
CD-llS Not Detected --------- 1.22E-Ol 
CE-139 Not Detected --------- 2.67E-02 
CE-14l Not Detected --------- 4.52E-02 
CE-144 Not Detected --------- 1.SSE-Ol 
CO-56 Not Detected --------- 2.S1E-02 
CO-57 Not Detected --------- 2.42E-02 
CO-SS Not Detected --------- 3.36E-02 
CO-60 Not Detected --------- 3.55E-02 
CR-Sl Not Detected --------- 2.25E-Ol 
CS-134 Not Detected --------- 4.3SE-02 
CS-137 4.55E-Ol S.03E-02 2.57E-02 
EU-152 Not Detected --------- 2.63E-Ol 
EU-154 Not Detected --------- 1.S5E-Ol 
EU-1SS Not Detected --------- 1.OSE-Ol 
FE-59 Not Detected --------- 7.41E-02 
GD-1S3 Not Detected --------- S.09E-02 
HG-203 Not Detected --------- 3.0SE-02 
I-13l Not Detected --------- 3.35E-02 
IR-192 Not Detected' --------- 2.75E-02 
K-40 1.12E+Ol 1.79E+OO 3.52E-Ol 
MN-S4 Not Detected --------- 3.7SE-02 

·-'':)-99 Not Detected --------- 4.04E-Ol 
: ~22 Not Detected --------- 4.1SE-02 

NA-24 Not Detected --------- 2.90E-Ol 
NB-95 Not Detected --------- 1.S4E-Ol 
ND-147 Not Detected --------- 2.19E-Ol 
NI-57 Not Detected --------- 1.24E-Ol 
RU-103 Not Detected --------- 3.02E-02 
RU-106 Not Detected --------- 2.SSE-Ol 
SB-122 Not Detected --------- 6.S0E-02 
SB-124 Not Detected --------- 2.97E-02 
SB-125 Not Detected --------- 9.05E-02 
SR-S5 Not Detected --------- 3.72E-02 
TA-1S2 Not Detected --------- 1.79E-Ol 
TA-183 Not Detected --------- 2.01E-Ol 
TC-99m Not Detected --------- 4.l6E+OO 
TL-20l Not Detected ,-- ------- 1.23E-Ol 
XE-133 Not Detected --------- 1.S4E-Ol ? 
Y-88 Not Detected --------- 2.78E-02 ,{,~~ ,/. 
ZN - 6 5 ----..:;91..;-• .::;.9r.2Ee-;:8r331--...::9r-:.~Sr.t4ttE ..,89-::3;----- 4 . SlE - 0 2 ~~ 4l-" (Ii '1/ 7 , 
ZR-95 Not Detected --------- 6.17E-02 



,************************************************************************ 
Sandia National Laboratories * 

Radiation Protection sample Diagnostics Program [881 Laboratory] * 
6-14-96 11:39:16 AM * 

~~********************************************************************** 

, ~alYZ~d bY::::;:'· 6' /til; 6· Reviewed by:).'6- ["/,cd--c.. (,pJ Fr/'t(P : 
,* * * **** * *** *-***** * * * * ** * * * *'j* ~**** * * ** ** ** *"* * * * * *** * * * * * * ** * ** * *** ** * * 
::Ustomer : C.LOJEK/E.RANKIN (7585/SMO) . 
::Ustomer Sample ID : 029921-03 c..'(It'"~"" n- ;") 0 ~c.. 
.Jab Sample ID : 60091104 1 '0,,, j~" 01,.... - / 

3ample Description 
3ample Quanti ty 
;ample Date/Time 
~cquire Start Date/Time 
)etector Name 
~lapsed Live/Real Time 

MARINELLI 
743.000 

6-12-96 
6-14-96 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
9:30:00 AM 
9:56:29 AM 

6002 seconds 

::omments: 
t************************************************************************ 

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

------- ---------- ---------- ----------
U-238 5.BBE-0l 7.22E-01 1.10E+00 
TH-234 1.0SE+OO 3.4SE-01 4.8SE-01 
RA-226 Not Detected --------- 5.64E-01 
PB-214 8.77E-01 1.67E-01 4.77E-02 
BI-214 8.34E-01 1. 72E-01 S.01E-02 

'""11-232 8.63E-01 4.1BE-01 1.59E-01 
}-22B 9.30E-01 3.43E-01 1.69E-01 

.... .::-228 9.34E-01 2.44E-01 9.73E-02 
TH-22B B.06E-01 4.22E-01 5.26E-01 
RA-224 9.21E-01 3.28E-01 7.39E-02 
PB-212 8.98E-01 1.73E-01 4.05E-02 
BI-212 9.83E-01 4.90E-01 3.66E-01 
TL-20B 8.24E-01 1. 83E-01 7.43E-02 

U-235 Not Detected -----.--- 1. 96E-01 
TH-231 Not Detected --------- 1. 96E+OO 
PA-231 Not Detected --------- 1.40E+OO 
TH-227 Not Detected --------- 3.S8E-01 
RA-223 Not Detected ----- ---- 1. SlE-01 
RN-219 Not Detected - ---- - --- 4.04E-Ol 
PB-211 Not Detected --------- B.B4E-01 
TL-207 Not Detected -------- - 1.4BE+01 

AM-241 Not Detected -------- - 1. 85E-01 
PU-239 Not Detected --------- 3.61E+02 
NP-237 Not Detected --------- 2.80E-01 
PA-233 Not Detected --------. S.92E-02 
TH-229 Not Detected --------- 2.14E-01 



[Summary ~eport] - Sample ID: : 60091104 

Nuclide 
-' -~ame 1 ____ _ 

AG-110m 
BA-133 
BE - 7 
CD-109 
CD-llS 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-S8 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-S9 
GD-1S3 
HG-203 
I-13l 
IR-192 
K-40 
MN-S4 

.-'''1)- 99 
) - 22 

, ... :>1.-24 
NB-95 
ND-147 
NI-S7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SR- 85 
TA-182 
TA-183 
TC-99m 
TL-20l 
XE-133 
Y- BB 
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 

6.23E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.4SE+Ol 
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 

3.22E-02 

2.2BE+OO 

MDA 
(pCi/gram) 

3.79E-02 
4.50E-02 
2.66E - Ol 
6.22E-"Ol 
1.33E-Ol 
2.77E-02 
4.57E-02 
1. 95E-Ol 
2.85E-02 
2.51E-02 
3.55E-02 
3.89E-02 
2.37E-Ol 
4 . BSE - 02 
2.4BE-02 
2.63E-Ol 
1. 93E- 01 
1.OBE-Ol 
8.l7E-02 
8.40E-02 
3.07E-02 
3.33E-02 
2 . 79E-02 
3.B3E-Ol 
3.84E-02 
4.S7E-Ol 
4.74E-02 
3.24E-01 
2.02E-01 
2.22E-Ol 
1.43E-01 
2.99E-02 
2.99E-Ol 
7.37E-02 
3.28E-02 
8. 72E- 02 
4 . 09E-02 
1.84E-Ol 
2.0BE - Ol 
6.20E+00 
1.29E-Ol 
1. 64E- 01 
2.97E-02 
1.23E-Ol 
6.83E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [88~ Laboratory) * 
6-~4-96 1·24·3~ PM * 

-)******************************;**;************************************ 

. ' Analyzed by: .:.;2:' . £/tY/~" ' Reviewed by: 5.n .2:k~ ~I r=r /tic : 

.***************** ****************************************************** 
~stomer : C.LOJEK/E.RANKIN (7585/SMO) . 
::Ustomer Sample ID 029924-03 . 
Jab Sample ID 60091105 C.1"C;~ .,. ,f{-' O\~ ,. 0 ... C,S 
;ample Description 
;ample Quantity 
;ample Date/Time 
icquire Start Date/Time 
)etector Name 
~lapsed Live/Real Time 

MARINELLI 
654.000 

6-~2-96 
6-~4-96 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 

12:20:00 PM 
11:41:42 AM 

6002 seconds 

::orranents: 
.************************************************************************ 

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

------- ---------- ---------- ----------
U-238 Not Detected --------- ~.62E+00 
TH-234 1.10E+00 3.68E-0~ 5.15E-01 
RA-226 2.05E+00 8.40E-01 6.48E-Ol 
PB-214 8.63E-0~ 1.99E-01 5.30E-02 
BI-214 8.14E-Ol 6.64E-Ol 5.68E-02 

- ~-232 8.98E-01 8.18E-01 1. 61E- 01 
.1-228 9.42E-0~ 2.63E-0~ 1. 84E-01 

~C-228 8.38E-0~ 7.26E-01 1.17E-0~ 
TH-228 7.51E-0~ 3.86E-0~ 5.25E-0~ 
RA-224 8.41E-0~ 3.25E-01 8.27E-02 
PB-212 9.29E-0~ 1. 6SE-01 4.42E-02 
BI-2~2 1.09E+00 4.8SE-01 3.70E-01 
TL-208 8.89E-0~ 3.81E-0~ B.29E-02 ~ 
U-235 :i:.oi5%: 8:i: LiT%: 8:i: 2 .15E- 01 j1/t?rJ vr:£J '!I«!H 
TH-23~ Not Detected --------- 2.~4E+00 
PA-231 Not Detected --------- 1. 58E+OO 
TH-227 Not Detected --------- 3.91E-0~ 
RA-223 Not Detected --------- 1. 64E-01 
RN-219 Not Detected ... ... ... ... ... ... ... ... ... 4.49E-01 
PB-2H Not Detected --------- ~.04E+OO 
TL-207 Not Detected ... ... ... ... ... ... ... ... ... 1. 6~E+0~ 

AM-241 Not Detected --------- 1. 99E-O~ 
PU-239 Not Detected --------- 3.95E+02 
NP-237 Not Detected --------- 3.HE-01 
PA-233 Not Detected --------- 6.59E-02 
TH-229 Not Detected --------- 2.35E-O~ 



[summary Report] - Sample ID: : 6009110S 

Nuclide 
.. '~ame 

}-----
AG-110m 
BA-133 
BE-7 
CD-109 
CD-115 
CE-139 
CE-14l 
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-13l 
IR-l92 
K-40 
MN-54 

.,"0-99 
)-22 

'l.~-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SR- 85 
TA-182 
TA-183 
TC-99m 
TL-20l 
XE-133 
Y-88 
ZN-65 
ZR-95 

;:,J':" , . 
", 

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 

4.l8E-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.41E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detecteid 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.60E-Ol 

2.23E+00 

MDA 
(pCi/gram) 

6.99E-02 
4.76E-02 
3.09E-Ol 
8.l7E-'Ol 
1. 39E- 01 
2.93E-02 
S.06E-02 
2.10E-Ol 
2.97E-02 
2.66E-02 
3.8SE-02 
4.6SE-02 
2.70E-01 
S.09E-02 
3.32E-02 
3.02E-Ol 
2.07E-Ol 
1.1SE-Ol 
S.SlE-02 
S.9SE-02 
3.40E-02 
3.SSE-02 
3.13E-02 
4.4SE-01 
4.32E-02 
S.19E-Ol 
4.S4E-02 
3.S2E-Ol 
2.l6E-Ol 
2.S9E-01 
1.43E-Ol 
3.S2E-02 
3.S1E-Ol 
7.S2E-02 
3.S7E-02 
1. OOE- 01 
4.S2E-02 
2.01E-Ol 
2.22E-Ol 
6.04E+00 
1. 3SE- 01 
1. 7SE-Ol 
3.S9E-02 
1. 32E- 01 
7'. OlE.- 02 



fC~/(333 &SC/MT 
SMO ANALYTICAL DATA ROUTING FORM 

Project Name:C?,t IJ. "il»+5::. ?EST ~ Case Number: ~ 2./.4 EO 

SNL Task Leader: (fDl?1< OrgIMail Stop: ""~~IIt~~ 
SMO Project Coordinator:-=L~trI..lD,,-!i.:....L-___ _ Sample Ship Date: W /t:s Iqk 

i , 

ARCOC Lab LabID 

Date Results Received: 

Preliminary: _____ _ 

Corrections Requested From Laboratory: ______ Requestor: ____ _ 

Date Corrections Received: 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

-------

Transmitted By: ....:"1~I'-~4i-. ___ _ 

Comments: 

Reviewer:, _______ _ 

Signature: _______ _ 

Person 
Notified: _______ _ 

Transmitted 
To: I 0-3-e;-1< 

"' 
Filed In 
Record Center~.".~~ .... tA4~· __ _ 

\J 6 
------------------------



I. ,01 Lob J • ,\ tilO 
",',,,,,,,', .. ,,,,',r., Balch No. {DU"/ 

• J" . , , 

ANALYSIS Hl:UUl:S I Ar (;HAIN ut- (;U::; I UUY · .. ' ..... u~ ' 

AR/COC-I. __ ., Q,5~42 
Conu"t No.: ,A/~ & Method n. Dept. No.lMail Stop: "." ~" 

Projcct/Task Manager:' ,. . ' J ' 

Project Nam.:' ' . .' , . ,'. ..J , , 
CarrierlWayblU No.: . 1/ L -- CaseNo,:-;fA,! . II,.< , / 

SMO au" .. ;,.,;, ,,(,'\I\t., .IV' r.1l 
Bill 10: Sad. Na'iniiii 1 ........ il.J 

~i .. Savitts oeparlmenl l\ Record Center Code: r '\ . I. ',", '-/1 - ':: --'f',"" 
Logbook Rei No: , 

Service Order No,' 

Tech Area ______ _ 

I " 
LabConlact: ''''''',,'u / "<''''')''0: 

lab Destination: <'/"' ! ") . " l .', . oJ f~ , 

I VI.' r_ SMO Contact/Phone:.A /"I" / \ L}/ ". . . . ~ I .. : ... · .. , .I,,;" 

Send Rei ort Ie SMO ,( '"I !'-'L.",,:J.<" ,{.:, , _ ' " 
Reference LOV 

.. Q 
0> lL Z 

~Bu~ild:!!!!llingl===-=' '=" ==-T~ Ro.!!!!!om-=·=·=4====-~·2·5 S 
.5 -S Cii 

Container 

P,o. Bo. 5800 MS 0154 ' 
AI"""",,1p!. NM 87185,015<0 

".1.1 .. at SMO) ~ 
~ 

c 
·8'0 II ~ 

Sample No. " Fraction ER Sample 10 or go i II: OatelTime '''_.:,_ 
Sample location Detail III C w Collected ..... u." Type 

U Q - \..t:~ 
Preser- .! -S ~ II 

'w .. , vative 8 ~ ~! 

I ' " .' . I, ', -:; ,,1- ," ~,.,,",;;: "''', . "'~'-I,-.:i-.. s !. ,; I/,;,{I(,;/ !I)''; S 

",2,<;11 } / 1- ,:I-'!C'L~-,,,,, ,, tlll"· -I. '; ' " I <;' k~rl~-., ~.' I.-:~ " 0:; 

1-

1-

-
-
- " 

-
-

I' 

." 
! 

,., 
':: •. ~., I .. ~rl~ ('- C:-A '/... 

, / I;' 'i I >.:-

RMMA 0 Ves 0 No Ref. No. " ,'~'1~~I~V;t;~;IJI;' .t trJ,~l[L Speclallnstructions/QC Requirements 

Sample Disposal 0 Relurn to Client Q Disposal by lablI' . ,,',:I' " , I~ ~' ,·',r:',:,· , , ~ 'I ", . ' , ' 
, ."!: r!!~nl.~' ' ,. . " rill"" " 

Turnaround Time 0 Normal 0 Rush Required Report Date 16 m~fiM] ~ii; ·· , . ' . -. , . . . 

Sample 
Team 
Members 

: NAmA • Si"nAh, ,.. ' Inil r-. " ... 
, 

I 

lab 

II) 
, ; 

I' .. ""! ,,' 
I:" '": ,I . 

, ." .. 

I,' " '1 .. 



I ("tlt1 Sar. . National Laboratories 
Radiation Protection Sample Diagnostics 

Sample Analysis Requ Form 
Page ) 'oiL 

be Customer 

Customer ~r .. .& 
Organization: ?:::S:...!c&5~-£.::.5.00~:..L...!!<... 

Hazards/Special Instructions: 

~ ~.A-14 ... n(7P rQ<)~ 
Project Loca 

Phone: 

Date Results Needed: 

Suspect Isotopes: /7~,:..;:.":...:e,--___ _ 

Other Informatlon:c. ". c 1ft: tJ S:l. /2 

Requested Analysis 

Time ~ Received bY~...//Dale t;!7!( Time Jill 
~:.!...!!/-!--=-- Time ~ Received W-~~e 'er/1I. Time /9/')-

Date _____ Time . ive~ Date ' Time 
Dale _____ Time _____ ~'- _dived by _______ Date _____ Time ___ _ 



,************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [BB~ Laboratory] * 
6-13-96 ~0:26:23 PM * 

~,~********************************************************************** 

:< ' AnalYZed bY:~~ t/IV/~t. , Reviewed by:5.B.Lj.,O~ (c1t7/~Co: 
,***********~**** ***************************************************** 
~stomer : C.LOJEK/E.RANKIN (75B5/SMO) . 
~stomer Sample ID : 029928 - 03 . 
:..ab Sample ID : 6009~00~ q~tJ~l'\\ .... 00\ ..... O .... ~ 

,ample Description MARINELLI SOLID SAMPLE 
,ample Quantity 66B.000 gram 
,ample Date/Time 6-12-96 ~0:lS:00 AM 
\cquire Start Date/Time 6-~3-96 8:37:46 PM 
)etector Name LABO~ 
~lapsed Live/Real Time 6000 / 6002 seconds 

:::omments: 
t************************************************************************ 

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

------- ---------- ----- - ---- ----------
U-238 Not Detected --------- 1.47E+00 
TH-234 9.60E-0~ 3.47E-0~ 4.72E-01 
RA-226 1. 60E+00 6.~7E-0~ 6.35E-01 
PB-2~4 7.3SE-0~ 1.S6E-0~ S.32E- 02 
BI-214 7.87E-0~ 1.53E-0~ S .. 43E-02 

'T'H-232 7.74E-0~ 3.85E-0~ 1. 77E- 01 
-228 8.30E-0~ 2.63E-0~ 1. 53E- O~ 

. .. _~-228 6.9SE-0~ 2.13E-Ol 1.09E-Ol 
TH-228 7.02E-Ol S.S2E-Ol 5.2SE-Ol 
RA-224 7.27E-0~ 2.92E-Ol 7.13E-02 
PB-212 7.94E-Ol 1.43E-0~ 4.08E-02 
BI-212 9.77E-01 3.77E-Ol 3.46E-Ol 
TL-208 7.38E-01 1.69E-Ol B.32E-02 ~ 
U-23S 3::.5i!3 83:: L iai3 83:: 2.09E-Ol~~~( 
TH-231 Not Detected --------- 2.03E+00 6;/'1/$( 
PA-231 Not Detected ------ - -- 1.55E+00 
TH-227 Not Detected --------- 3.63E- Ol 
RA-223 Not Detected --------- 1. SOE-01 
RN-219 Not Detected --------- 4.58E-0~ 
PB-211 Not Detected ... ... - ... ... ... - ... ... 1.02E+00 
TL-207 Not Detected --------- 1.49E+Ol 

AM-241 Not Detected - -- - ----- 1. 94E- 01 
PU-239 Not Detected - -------- 3.81E+02 
NP-237 Not Detected ------ - -- 2.86E-01 
PA-233 Not Detected --------- 6.36E-02 
TH-229 Not Detected --------- 2.2SE-01 



[Summary Report] - Sample ID: : 60091001 

Nuclide 
o ,o _ o; ~ame 

AG-llOIll 
BA-B3 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-SB 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-152 
EU-154 
EU-1S5 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-S4 
MO-99 

-22 
. oA-24 
NB-95 
ND - 147 
NI-S7 
RU-103 
RU-106 
SB-122 
SE-124 
SB-125 
SR-BS 
TA-1B2 
TA-1B3 
TC-99rn 
TL-20l 
XE-133 
Y-BB 
ZN-65 
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 

1. 03E+00 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.22E+Ol 
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 

1.67E-Ol 

2.09E+00 

MDA 
(pCi/grarn) 

9.7BE-02 
4.72E-02 
3.02E-Ol 
7.75E_oQl 
l.l6E-Ol 
2.87E-02 
4.69E-02 
2.00E-Ol 
2.83E-02 
2.51E-02 
3.62E-02 
4.3SE-02 
2.65E-Ol 
5.07E-02 
3.05E-02 
2.S3E-Ol 
2.l0E-Ol 
l.l2E-Ol 
S.37E-02 
S.S7E-02 
3.36E-02 
3.S1E-02 
3.l6E-02 
3.93E-Ol 
3.97E-02 
4. 37E- 01 
4.4BE-02 
1. 73E-Ol 
1. 85E-Ol 
2.49E-Ol 
1. OSE-Ol 
3.47E-02 
3.25E-01 
6.73E-02 
3.33E-02 
1. OlE- 01 
4.23E-02 
1.74E-Ol 
2.01E-Ol 
1. 29E+00 
l.l4E-Ol 
1. 40E-Ol 
2.B7E-02 
1.14E- 01 
6.72E-02 



-************************************************************************ 
Sandia National Laboratories * 

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

", ;"*********************************************************************** 

:,'Analyzed by: .~ {;/I 9/' t. Reviewed by: $".0. !:baM ~ /19-J't,ep: 
'***********~****~***************************************************** 
::Ustomer . : C.LOJEK/E.RANKIN (7585/SMO) -
=Ustomer Sample ID 029930-03 ' L 
:..ab Sample ID 60091002 c...~ ~t:;~/I\\" DO,?" \ ''1 " 7 

3ample Description 
3arnple Quantity 
3arnple Date/Time 
~cquire Start Date/Time 
)etector Name 
~lapsed Live/Real Time 

MARINELLI 
617.000 

6-12-96 
6-13-96 

LAB01 
6000 / 

SOLID SAMPLE 
gram 

11:25:00 AM 
10:29:14 PM 

6002 seconds 

::omrnents: 
k***************************************************** ******************* 

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

------- ---------- ---------- ----------
U-238 Not Detected --------- 1.55E+00 
Trl-234 1.09E+00 3.69E-01 5.32E-01 
RA-226 2.19E+00 9.79E-01 6.22E-01 
PB-214 8.25E-01 lo94E- 01 5.36E-02 
BI-214 7.42E-01 lo58E-01 6.01E-02 

,TH-232 7.80E-01 3.93E-01 1. 88E-01 
\-228 7.70E~01 2.31E-01 1. 87E-01 

'.":-228 8.17E-01 lo97E-01 1.00E-01 
TH-228 4.44E-01 2.88E-01 5.16E-Ol 
RA-224 7.87E-01 3.67E-01 8.84E-02 
PB-212 8.03E-01 1. 44E- 01 4.47E-02 
BI-212 1.24E+00 6.82E-01 3.63E-01 
TL-208 8.02E-01 2.24E-01 8.67E-02 

U-235 Not Detected --------- 2.08E-01 
TH-231 Not Detected --------- 2.14E+00 
PA-231 Not Detected --------- lo50E+00 
TH-227 Not Detected ------- - - 3.72E-01 
RA-223 Not Detected --------- 1. 57E-01 
RN-219 Not Detected --------- 4.60E-01 
PB-211 Not Detected ... ... ... ... ... ... ... ... ... 1.02E+00 
TL-207 Not Detected ... ... ... ... ... ... ... ... ... 1.64E+01 

AM-241 Not Detected ... ... ... ... ... ... ... ... ... 2.03E-01 
PU-239 Not Detected ... ... ... ... ... ... ... ... ... 3.83E+02 
NP-237 Not Detected ... ... ... ... ... ... ... ... ... 3.03E-01 
PA-233 Not Detected ... ... ... ... ... ... ... ... ... 6.42E-02 
TH-229 Not Detected ... ... ... ... ... ... ... ... ... 2.33E-Ol 



[Summary 

Nuclide 
" :"'~ame 

( .:, -);. ---- -
. Jo\\J-llOm 
BA-133 . 
BE-7 
CD-109 
CD-1l5 
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 
1-131 
IR-192 
K-40 
MN-54 
MO-99 

-22 
.-- 24 

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

Report] - Sample 

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 

2.93E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

. Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.37E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det'ected 
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 

ID: : 60091002 

2-sigma 
Error 

--- --- .'- -

1. 74E- 01 

2.30E+00 

MDA 
(pCi/gram) 

6.37E-02 
4.98E-02 
3.10E-01 
8.9lE-·01 
1.l8E-01 
2.97E-02 
4.S8E-02 
2.05E-01 
4.46E-02 
2.57E-02 
3. 54E- 02 
4.31E-02 
2.51E-01 
5.28E-02 
3.15E-02 
2.S9E-01 
2.24E-01 
1.14E- 01 
8.66E-02 
S.98E-02 
3.28E-02 
3.47E-02 
3.13E-02 
4.22E-Ol 
4.36E-02 
4. 34E- 01 
5.05E-02 
2.05E-01 
1.8SE-01 
2.42E-01 
1.lSE-01 
3.60E-02 
3.1SE-01 
6.9lE-02 
3.67E-02 
9.74E-02 
4.45E-02 
1. 92E- 01 
2.12E-01 
1. 46E+00 
1.20E-Ol 
1.4SE-Ol 
3.27E-02 
1. 27E- 01 
6.94E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
6-14-96 2:07:51 AM * 

. ' ~'.********************************************************************** 

. '~>AnalYZed bY::? t/, '{ / f (. , Reviewed by: 5""0 ,[:h" ~ tc II~ J-iC~ : 
.** ***** **** *.** * * * * * ** * ***J* * *** ** * * *** **** ** ** * *** * ** * * * * * ** * * * * ** ** * * * 
~stomer . : C.LOJEK/E.RANKIN (1585/SMO) . 
~stomer Sample ID . 029931-03 . 
Jab Sample ID 60091003 c.,\ ~'l~I"~ "00\/ \.t) /0 
>ample Description 
,ample Quantity 
;ample Date/Time 
\cquire Start Date/Time 
)etector Name 
~lapsed Live/Real Time 

MARINELLI 
662.000 

6-12-96 
6-14-96 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 

11:30:00 AM 
12:20:44 AM 

6002 seconds 

:omrnents: 
"************************************************************************ 

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

------- ---------- ---------- ----------
U-238 Not Detected --------- 1.45E+00 
TH-234 7.90E-01 3.93E-01 5.35E-01 
RA-226 1. 76E+00 8.32E-01 5.34E-01 
PB-214 7.71E-Ol 1.22E-01 4.82E-02 
BI-214 7.08E-Ol 1.20E-01 S.28E-02 

':r'H-232 9.20E-Ol 4.4SE-Ol 1. 51E-01 
-228 7.12E-01 2.29E-01 1. 70E-01 

.. .:- 22 8 7.3SE-01 1.86E-01 1. 02E-01 
TH-228 1. 08E+00 1.29E+00 4.83E-01 
RA-224 7.74E-01 3.27E-01 8.29E-02 
PB-212 7.9SE-01 1. 41E- 01 4.03E-02 
BI-212 8.77E-01 1.58E+00 3.89E-01 
TL·208 7.26E-01 1. 56E- 01 7.64E-02 

U·235 Not Detected .. .. .. .. .. .. .. .. - 2.01E-01 
TH-231 Not Detected --------- 1.97E+00 
PA-231 Not Detected --------- 1.43E+00 
TH-227 Not Detected --------- 3.S1E-01 
RA-223 Not Detected .. .. .. .. .. .. .. .. - 1.49E-01 
RN-219 Not Detected .. .. .. .. .. .. .. .. - 3.77E-01 
PB·211 Not Detected .. .. .. .. .. -.. .. - 8.81E-01 
TL·207 Not Detected .. .. .. .. .. .. .. .. - 1.44E+01 

AM·241 Not Detected .. .. .. .. .. .. .. .. - 1. 82E-01 
PU-239 Not Detected .. .. .. .. .. .. .. .. .. 3.66E+02 
NP-237 Not Detected --------- 2.89E-01 
PA·233 Not Detected .. .. .. .. .. .. .. .. - S.62E-02 
TH-229 Not Detected .. .. .. .. .. .. .. .. - 2.17E-01 



[Summary Report] - Sample ID: : 60091003 

" l\Tuclide 
. I ,"ame 

Activity 
(pCi/grarn) 

2-sigma 
Error 

MDA 
(pCi/grarn) 

AG-llOm Not Detected --------- 4.10E-02 
BA-133 Not Detected --------- 4.57E-02 
BE-7 Not Detected --------- 2.64E-Ol 
CD-109 Not Detected - - - - - - - - - 6. 54E-"Ol 
CD-115 Not Detected --------- 1.lSE-Ol 
CE-139 Not Detected --------- 2.77E-02 
CE-14l Not Detected --------- 4.64E-02 
CE-144 Not Detected --------- 1.96E-Ol 
CO-56 Not Detected --------- 3.99E-02 
CO-57 Not Detected --------- 2.46E-02 
CO-58 Not Detected --------- 3.60E-02 
CO-60 Not Detected --------- 4.10E-02 
CR-5l Not Detected --------- 2.46E-Ol 
CS-134 Not Detected --------- 4.90E-02 
C8-l37 5.83E-02 2.56E-02 2.60E-02 
EU-152 Not Detected --------- 2.S3E-Ol 
EU-154 Not Detected --------- 2.07E-Ol 
EU-15S Not Detected --------- 1.OSE-Ol 
FE-59 Not Detected --------- 7.S0E-02 
GD-1S3 Not Detected --------- B.2SE-02 
HG-203 Not Detected --------- 3.12E-02 
I-13l Not Detected --------- 3.2SE-02 
IR-192 Not Detected --------- 2.73E-02 
K-40 1.26E+Ol 2.l0E+OO 3.94E-Ol 
MN-54 Not Detected --------- 3.96E-02 

0-99 Not Detected --------- 4.4SE-Ol 
.-22 Not Detected --------- 4.75E-02 '? 

:=~~ ___ N_o_t--,j~r-:~:-3~~~~~i-t-6~'ilg~ __ -o3oj""~3-j33--Ee---8Er.-2!Zl------~: ~~~= g~ /./.~ j/J~.;;j"' t/;I{/~ ( 
ND-147 Not Detected --------- 2.3SE-Ol 
NI-57 Not Detected --------- 1.OSE-Ol 
RU-103 Not Detected --------- 3.16E-02 
RU-106 Not Detected --------- 3.l6E-01 
8B-122 Not Detected --------- 6.61E-02 
8B-124 Not Detected --------- 3.30E-02 
8B-12S Not Detected --------- 8.7SE-02 
8R-S5 Not Detected --------- 4.23E-02 
TA-182 Not Detected --------- 1.7BE-Ol 
TA-1B3 Not Detected --------- 1.92E-Ol 
TC-99m Not Detected --------- 1.72E+OO 
TL-201 Not Detected --------- 1.lSE-Ol 
XE-133 Not Detected --------- 1.44E-Ol 
Y-88 Not Detected --------- 3.23E-02 
ZN-6S Not Detected --------- 1.lBE-Ol 
ZR-95 Not Detected --------- 7.30E-02 



~h333 bSGJ~ 
SMO ANALYTICAL DATA ROUTING FORM 

Project Name: C.A;",H()~~ J1;S, T ~ 
SNL Task Leader: C. ll>!E1c 
SMO Project Coordinator:,_.!::L=-Y~D~t\!.-'-___ _ 

Case Number($6 ~ /. L/~O 
0rg!Mail Stop: ~gs-JlrY 

Sample Ship Date: ~;/ 31f6 
~I 

ARCOC Lab LabID 

00{) qO ~ 

Date Results Received: 

Preliminary: ____ Fina1:_U,--,-;;_' If...::..,.l---3fb ________ _ 
Corrections Requested From Laboratory:, ______ Requestor: ____ _ 

Date Corrections Received: ______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date ofFinal 
Transmittal: 

!2 f\ • 
, Transmitted By: --.:::~= ..... 6'>LA=kt('-----

Reviewer:, ______ _ 

Signature: ______ _ 

Person 
Notified: _______ _ 

Transmitted 
To: ~. L~Et( 

Filed In ~ • 
Record Center: 03? 

Comments: _____________________ _ 



. ' .. ''' .. 
Ir. al Lab 
Batch No (, JJ 7 os< 

ANAL Y::il::i HI:UUI:::i I A" l,;HAII\I u .... t.,;u~ I UU Y 

Dept . No./Mail Stop: ,.. .. " " . 'r __ 

. , " I . ' ., ,' ,;.., N ' .. , .... . V - .. . .. . . " " Cas. No.· •• ",.;;."""".:-':..... _00;.".:...' ProlectfTask Manager: '. ,', . .. , . • , _ ... v" .. a,wu, 0.: ' n" .. .. .'. ' . . ... / .- I.,. ~~' .~~~: Hl~.~~~'J~j ProjactNomo:<.,/·t,. " ' f"5·~· ".... LnhCoII1Dct:.,r~·~·J1,., .' a~" / " """'1111! Z SMO .1 
C £, .. 1, . . ,_/(1" ''''' //1.17 . ,"1"'" I'll. .'/' "d.J. I.: Record Center ode, \ .. ~ , ,. "' . ... . ,' •. ' Lab Destination: , \ . .>f-' ".-,. ' • i ..... ..... Bill 10: Sall,ilNotiOl1ll I 

Logbook Ref No: r ·t ,o .;-7 SMO Contact/Phone:/ ·1" < {'. {~/(' " '. ':L;:' S }-" ~i ... Services Department \ 
1! " . 1 P.o. BOl 5800 MS 0154 \~'. 

Service Order No,:" · .. ,c ·l . "'j 1. __ . .. ...... Send Report to SMO . (~ I~v . .. ,I)':"." :t...... AI~cpr.NM87185·0154 
locallu,. Tech Area / (1'/ Reference LOV ' ...... n .. h'A at SMO) " 

at Q 
0) Z 

BuildinR Room ,.-1 -,/of .~ .5 

ER Sample 10 or .~ t 
Sample No .• Fraction Sample Location Detail ~ ~ 

1-

1-

1-

1-

1-

1-

1-

I · 

1-

S 
iii 
a:: 
w 
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San\... . ~ National Laboratories 
Radiation Protection Sample Diagnostics 

Project Location: 4~1£":M~L.!.~~~ 

Phone: 

Date Results Needed: 

Suspect Isotopes: 

Other Information: ~<.::::..!~-==-:=-=::..::::.~ 

Requested Analysis 

Date~ Time ((d~ReOOiVedbY .~ 
Date . 1,-( H Time O>.r() ~ece~ved ~~ 

Relinquisher ' Date Time ~Ived 

Relinquishe, Date Time ~ived by 

.-.. /:\ 
Sample Analysis Requ~, . Form 

Page ofL 

Date ;:1}r; Time 110 J-
Date '1~. Time 0'9 5 0 
Date Time 

Date Time 



.... ~- ... 
: .... 

~'A«...\ I ~ \..-~ (:2r 
~b~"1.. 

bl~ Sandia Nationaffitjoratories 
ClpenII..t fotlhe u.s. ~ 01 e-;, by 

Sandia Corporation 

Albuquerque, Nwt Mexico 871a5-1132 _ 

dale: June 14, 1996 

/0: Warren Strong, MS-l132 (7584) 

from: Craig D. Brown (Environmental Dimensions Inc.), MS-l132 (7714) 

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

Sample Number 
029929-03 _ c'( c.sEmj - co 'l..-"iS 
029908-03 - (.'1~~-<;-Q..-OQ<O-I:)-~ 
029923-03 _ c..'tCoS~G-n--O\~-o-Sl> 

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

Cs-137: 1.063 pCi/gram 
Ra-226: 2.6 pCi/gram 
Ra-228: 1.08 pCi/gram 
Th-232: 1.03 pCi/gram 
Th-234: 2.31 pCi/gram 
U-234: 2.31 pCi/gram 
U-235: Consistent with U-238 concentration 
U-238: 2.31 pCi/gram 

Copy to: 
rast~4g~IlevOii'I=rjQ~S8SI 
MS1307 Art Lynch (7577) 
Correspondence File: winword\correspondence\Chem\96007.doc 

Exceptional Service in the National Interest 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
6-13-96 1:53:22 PM * 

~ .-~ ********************************************************************** 

- ;-'~alYZed by: ---=:t- (/1 1/ ft. Reviewed by: 5.'0 . ~tL ~ I..t /13 J'i (,0 : 
'***********~**~**************************************************** 
~stomer : C.LOJEK/E.RANKIN (7585/SMO) 
~stomer Sample ID 029929-03 C,//r£ YlI_OOZ-C-SS 
Jab Sample ID 60090801 Ib' PI 

lample Description 
lample Quantity 
lample Date/Time 
.cquire Start Date/Time 
letector Name 
:lapsed Live/Real Time 

MARINELLI 
649.000 

6-12-96 
6-13-96 

LAB 0 3 
6000 / 

SOLID SAMPLE 
gram 

10:20:00 AM 
12:05:06 PM 

6003 seconds 

:omments: 
<************************************************************************ 

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

-- ----- ---------- ---------- ----------
U-238 Not Detected --------- 1.29E+00 
TH-234 1. 06E+00 3.34E-01 3.92E-01 
RA-226 2.31E+00 7.67E-01 5.95E-01 
PB-214 8.39E-01 1. 8SE- 01 4.92E-02 
BI-214 7.22E-01 2.32E-01 S.19E-02 

-~{- 232 B.87E-01 4.68E-01 1.67E-01 
.-228 9.92E-01 3.76E-01 1.90E-01 

AC-228 8.89E-01 3.85E-01 1.02E-01 
TH-228 3.97E-01 2.S9E-01 S.06E-01 
RA-224 9.63E-01 3.4SE-01 1.19E-01 
PB-212 9.68E-01 2.12E-01 4.06E-02 
BI-212 1.0SE+OO 4.69E-01 3.74E-01 
TL-208 8.42E-01 3.96E-01 8.21E-02 

U-235 Not Detected --------- 9.92E-02 
TH-231 Not Detected --------- 1. 66E+00 
PA-231 Not Detected --------- 1. 34E+OO 
TH-227 Not Detected --------- 4.01E-01 
RA-223 Not Detected --------- 1.22E-01 
RN-219 Not Detected --------- 4.12E-01 
PB-211 Not Detected --------- 9.07E-01 
TL-207 Not Detected --------- 1. 50E+01 

AM-241 Not Detected --------- 1. 57E-01 
PU-239 Not Detected - - - -- - - - - 3.S2E+02 
NP-237 Not Detected --------- 2.S7E - 01 
PA-233 Not Detected - -- -- - --- 6.22E - 02 
TH-229 Not Detected -- - - -- - - - 1. 8SE- 01 



[summary Report) - Sample ID: : 60090S0l 

" ~uclide 
.' ','lame 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-llOm Not Detected --------- 4.00E-02 
BA-133 Not Detected --------- 6.87E-02 
BE-7 Not Detected --------- 2.76E-Ol 
CD-109 Not Detected --------- 6.S8E~01 
CD-115 Not Detected --------- 1.04E-Ol 
CE-139 Not Detected --------- 2.70E-02 
CE-141 Not Detected --------- 4.31E-02 
CE-144 Not Detected --------- 1.78E-Ol 
CO-56 Not Detected --------- 3.59E-02 
CO-57 Not Detected --------- 2.40E-02 
CO-58 Not Detected --------- 3.60E-02 
CO-60 Not Detected --------- 4.23E-02 
CR-5l Not Detected --------- 2.45E-Ol 
CS-134 Not Detected --------- 5.83E-02 
CS-137 3.71E-02 1.4SE-02 2.S0E-02 
EU-152 Not Detected --------- 2.73E-Ol 
EU-154 Not Detected --------- 2.03E-Ol 
EU-155 Not Detected --------- 9.51E-02 
FE-59 Not Detected --------- 7.77E-02 
GD-153 Not Detected --------- 7.07E-02 
HG-203 Not Detected --------- 2.99E-02 
I-13l Not Detected --------- 3.42E-02 
IR-192 Not Detected --------- 2.91E-02 
K-40 1.26E+Ol 2.01E+OO 3.44E-Ol 
MN-S2 Not Detected ---- - ---- 4.07E-02 
~-54 Not Detected --------- 3.99E-02 
)-99 Not Detected --------- 3.77E-Ol 

NA-22 Not Detected --------- 4.83E-02 " ' ?i 
NA-24 Not Detected --------- 1.24E-Ol -d3'w...{ .J. 
NB-95-------:3,..:-:3:H6nEH8ti~!__-_33"':'._:1~7~E-e-8~;e----- 7. 74E-02 ~~ ~ (,/0/;6 
ND-147 Not Detected --------- 2.22E-Ol 
NI-57 Not Detected --------- 9.16E-02 
RU-103 Not Detected --------- 3.19E-02 
RU-106 Not Detected --------- 3.38E-Ol 
SB-122 Not Detected --------- 6.0SE-02 
SB-124 Not Detected --- - ----- 3.54E-02 
SB-125 Not Detected --------- 9.50E-02 
SR-S5 Not Detected --------- 4.30E-02 
TA-1S2 Not Detected --------- 1.73E-Ol 
TA-183 Not Detected --------- 1.S3E-Ol 
TC-99m Not Detected --------- 4.S3E-Ol 
TL-20l Not Detected --------- 1.02E-Ol 
XE-133 Not Detected --------- 1.04E-Ol 
Y-S8 Not Detected --------- 3.03E-02 
ZN-65 Not Detected --------- 1.19E-Ol 
ZR-95 Not Detected --------- 6.S0E-02 



( .- -. 
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€~ /!3 33 / (pSe-j,IJ(r 
SMO ANALYTICAL DATA ROUTING FORM 

Project Name: Ot1J.YDus1l:5lA£~ 

SNL Task Leader: L o:tl;:l} 

Case Number: 3~~J· 400 
OrgIMail Stop: Z~a AL/£ 

Sample Ship Date: 6Mb SMO Project Coordinator:,---:!L~t'-J{}fI!...N!...f-___ _ 

ARCOC Lab LabID 

Date Results Received: 

Preliminary: _____ _ Final: Wl/1' &, 

Corrections Requested From Laboratory:, ______ Requestor: ____ _ 

Date Corrections Received: ______ _ 

Date Assigned to 
SMO Reviewer: ______ _ 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
T ransmitta1: 

Transmitted By: ~Q::...1a0po..,d*-· ___ _ 

Reviewer:, _______ _ 

Signature: _______ _ 

Person 
Notified: _______ _ 

Transmitted 
To: L.O::S1; 1<' 

"" 

Filed In rfJ ~ 
Record Center:~,~4f'rf~~---

Comments:, _______________ ______ ___ 



£~ J/'3:!:J / (pSe-/tJ{r 
SMO ANALYTICAL DATA ROUTING FORM 

Project Name: OtJJ.l{Ou,:::>1f,S7A£~ 

SNL Task Leader: LD:rt::15 

Case Number: :5 ~~ J. £/ (Ja 
Org/Mail Stop: 'Z~u:4& 

SMO Project Coordinator:--=L=yb ..... ()""'ltL..J-___ _ Sample Ship Date: ~ 

LabID ARCOC Lab 

Date Results Received: 

Prelirninary: _____ _ 

Corrections Requested From Laboratory: ______ Requestor:, ____ _ 

Date Corrections Received: 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

-------

Reviewer: --------

Signature: _______ _ 

Person 
Notified: --------
Transmitted 
To: L.O:SJ:;l<' .... 
Filed In rfJ ~ 
Record Center:-"" ""'><;f'rf""'¥'*'"""---

Comments: _____________________ _ 
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ProjectfTask Manager: C.~ .".' '. L n J I ' < . 
Plujm:1 Nnll1n: Gill ) .• " •. .., 'T.c..Jr A r~.,.' 

Ilf!r:ord Ccntcr Coda: E.-<'!':33¥65o/fl"r 
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Service Order No .: c.F 01 y, I 

Lnh Cuntnel: F II , r "",1" 'h' J.' <t'" i,,} I.f Co %.. 
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.i o 
Z 

V1 "I 
Reference LOV (available at SMa) ,\.r 

f '" \, CI 
~./A A/A C.: 

1 __ ~Bu~i~ld~in~g====~.r~v,/~:·==~~R~o~o~m~=/k=='~/L~===--~ ·~ ~ 

Sample No .. Fraction ER Sample 10 or '6> 51- a: Date/TIme 
Sample loca~',! ,Detail ~ C w Collec.!f~ 

Container C 
It .g"a iuo 

Sample Type 
Matrix 

s /' 
I 

1 

"olu •• Preser- e ~ i 
IV' m. vative r'l8:i 

~'f.""'tJ ~, ~ ; ,..., .. Go 

+ I I 

I J.. 

QI f;,- - '! 

a. II '3' 1,,' 

Ii ~ \'l J;\I 
UlI-

C;'"' )( 
PI( X >< 
<: '.11 )( X 

, . 

lab 
Sample 

10 

--+--+-1--1--I- --i-t--t--1f---------1--1---i------i--- - t---1---1---4--+-+-+-1-+-+-1--1--1- -- --1---1 ,. 
-- - - - -1---+_-1--1-+--------- -- - -1-----1-- --1---- - - -1------1,---- - -+---1--1--11- --.... ...... ... -.1----4 

.it' ,-
I~~~+__I_~_+_+_f--l--------~_f-----~-_+---------_I_---_+----_I_~'~_I_----~----~--_I_~~~~+__f--_I_--~-~~----I_----~ 

Org. 

Org. 

.Org. 

Org. 

Org. 

Org. 

WHITE - To Accompany Samples. . BlUE- To Accompany Samples. YEllOW- SMO Suspense Copy 
laboratory Copy Return to SMO 

PINK- Field Copy 

Date 

Date 

Date 

Date 

Date 

Date 

. .. I 

Time 

Time 

Time 

1 inK"! 

lime 

Time 



R 

San •. NationalLaboratories 
Radiation Protection Sample Diagnostics 

Hazards/Special Instructions: 

tf ,A//~A 4'~s~ 
Pi'oje,~t_~ocation: 2~~~~~1f}~1. 

Phone: 

Date Results Needed: 

Suspect Isotopes: 

Sample Analysis RcquL Form 
Page~of r 

IIsl1eaJ~~~~~~/ Datet,/hdp Time Ild6 Received~ Date I/~t' Time 116 ~ 
Date ,17 b ( Time 10 c\ J Receiv_ Date ~ Time lo".s: 
Date _____ Time _____ Received by Dale . Time ___ _ 

Relinquished ~ . ______ _ Date Time ___ _ '"'''Iceived by ______ _ Date _____ Time 



,************************************************************************ 
Sandia National Laboratories * 

Radiation Prote=tion Sample Diagnostics Program [881 Laboratory) * 
6-06-96 11:54:07 AM * 

-'~********************************************************************** 

. rlIlalyzed bY:~ l/llt; t . Reviewed by:5.'D. ~-r-c.. t.,/,..., Jr~ : 
'***********~**~****************************************************** 
~stomer : C.LOJEK/E.RANKIN (7585/SMO) 
~stomer Sample ID 029891-03 
~ab Sample ID 60084601 

3ample Description 
3ample Quantity 
3ample Date/Time 
\cguire Start Date/Time 
Jetector Name 
~lapsed Live/Real Time 

MARINELLI 
843.000 

6-05-96 
6-06-96 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 
9:45:00 AM 

10:11:28 AM 

6003 seconds 

::orranents: 
************************************************************************* 

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

------- ---------- ---------- ----------
U-238 Not Detected --------- 2.78E+OO 
TH-234 8.08E-01 3.13E-01 4.39E-01 
RA-226 1.46E+OO 6.12E-01 4.49E-01 
PB-214 5.09E-01 1. 03E- 01 3.6BE-02 
BI-214 4.64E-01 B.87E-02 3.44E-02 

TH-232 5.15E-01 2.40E-01 1. llE-01 
228 4.93E-01 1.78E-01 1.24E-01 
228 5.52E-01 1. 77E-01 6.64E-02 

TH-228 6.28E-01 2.12E-01 4.05E-01 
RA-224 5.14E-01 1.86E-01 6.90E-02 
PB-212 5.02E-01 1. 34E- 01 3.31E-02 
BI-212 5.96E-01 2.65E-01 2.39E-01 
TL-20B 4.49E-01 9.69E-02 4.97E-02 

U-235 Not Detected --------- 1.95E-01 
TH-231 Not Detected --------- 2.23E+00 
PA-231 Not Detected --------- 1.l.9E+00 
TH-227 Not Detected --------- 2.79E-01 
RA-223 Not Detected --------- 1.56E-01 
RN-219 Not Detected --------- 3.20E-01 
PB-211 Not Detected --------- 7.34E-01 
TL-207 Not Detected --------- 1.l.2E+01 

AM-241 Not Detected --------- 4.56E-01 
PU-239 Not Detected --------- 3.62E+02 
NP-237 Not Detected --------- 2.25E-01 
PA-233 Not Detected --------- 4.92E-02 
TH-229 Not Detected --------- 2.32E-01 



[Summary Report] - Sample ID: : 60084601 

Nuclide 
. ~ame 

AG-110m" 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
IR-192 
K-40 
MN-S2 
MN-S4 

-99 
....... -22 
NA-24 
NB-9S 
ND-147 
NI-S7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SR-8S 
TA-182 
TA-183 
TC-99m 
TL-201 
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 

L6SE-0l. 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

L68E+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 

2-sigma 
Error 

-------4f-

3_S7E-02 

2.37E+00 

MDA 
(pCi/gram) 

3.81E-02 
4.90E-02 
2.09E-01 
7.74E~01 
6.92E-02 
2.42E-02 
4.48E-02 
1. 96E- Ol. 
2.9BE-02 
2.SBE-02 
2.S1E-02 
3.0l.E-02 
1. 92E- Ol. 
3.9SE-02 
l..9SE-02 
2.02E-0l. 
L37E-01 
1..l.4E- 01 
6.07E-02 
9.07E-02 
2.3SE-02 
2.4SE-02 
2.3l.E-02 
l..79E-01 
2.93E-02 
2.71E-02 
2.6l.E-01 
3.4SE-02 
8.9SE-02 
1. S7E- Ol. 
1. 6BE- 01 
6.41E-02 
2.24E-02 
2.22E-01 
4.l.SE-02 
2.S9E-02 
6.Bl.E-02 
2.92E-02 
1..29E-01 
4.Sl.E-0l. 
4.02E-0l. 
1. 6l.E-0l. 
1. 40E- 01 
2.20E-02 
B.63E-02 
4.69E-02 



.************************************************************************ 
Sandia National Laboratories * 

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

.• *********************************************************************** 

_.nalyzed by: ~. e/7/f{ ,Reviewed by:S·73-&b((f'v- ~/7/f<O : 
'***********~***~****************************************************** 
~stomer : C.LOJEK/E.RANKIN (7585/SMO) 
)ustomer Sample ID 029884-03 
~ab Sample ID 60084602 

3ample Description 
3ample Quantity 
3ample Date/Time 
~cquire Start Date/Time 
)etector Name 
~lapsed Live/Real Time 

MARINELLI 
909.000 

6-04-96 
6-06-96 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

10:20:00 AM 
11:56:05 AM 

6003 seconds 

:omments: 
k************************************************************************ 

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

------- ---------- ---------- ----------
U-238 Not Detected --------- 2.79E+o.o. 
TH-234 1.61E+o.o. 8.33E-o.1 4.93E-01 
RA-226 1. 46E+o.O 4.93E-o.1 3.89E-01 
PB-214 6.84E-o.1 1. 76E-01 3.28E-02 
BI-214 6 . 2o.E-01 1. o.7E-01 3.33E-o.2 

TH-232 4.91E-o.1 2.30E-01 1.18E- 0.1 
-228 5.25E-Q.1 1.43E-01 1.1SE-o.1 
228 5.o.6E-r;l;l. 1. 31E-01 6.27E-o.2 

'.1:1- 22 8 3. 59E- 0.'1 l.S7E-01 3.67E-01 
RA-224 5.61E-o.1 1.97E-o.1 6.02E-02 
PB-212 5.36E-01 1.37E-o.1 3.10E-02 
BI-212 6.93E-01 3.20E-o.l 2.51E-Ol 
TL-208 4.47E-Ol 9.SSE-02 5.23E-02 

U-235 6.65E-02 1.44E-02 7.8SE-o.2 
TH-231 Not Detected --------- 2.2SE+o.o. 
PA-231 Not Detected - - ------- 1.lSE+o.o. 
TH-227 Not Detected - - - -- - - - - 2.76E-01 

2/11 

RA-223 Not Detected --------- 1.66E-01 j. ~ 
RN-219 3.95~ 93: z!.:;Z6~ 93: 3 .14E- o.1,(/~ J, 
PB-211 Not Detected --- - ----- 7.16E-o.1 
TL-207 Not Detected --------- 1. 06E+Ol 

AM-241 Not Detected --------- 4.41E-o.1 
PU-239 Not Detected ---- - ---- 3.7o.E+o.2 
NP-237 Not Detected --- - -- - -- 2.o.4E-01 
PA-233 Not Detected --------- 4.64E-o.2 
TH-229 Not Detected ----- - - - - 2.37E-o.l 



[Summary Report) - Sample ID: : 60084602 

Nuclide 
.. ~ame 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-l10m Not Detected ------ -. - 2.S2E-02 
BA-133 Not Detected --------- S.26E-02 
BE-7 Not Detected -------- - 1.89E-Ol 
CD-109 Not Detected --------- 7.04E~Ol 
CD-11S Not Detected --------- 9.18E-02 
CE-139 Not Detected --------- 2.48E-02 
CE-141 Not Detected --------- 4.S0E-02 
CE-144 Not Detected --------- 1.97E-Ol 
CO-56 Not Detected --------- 1.83E-02 
CO-57 Not Detected --------- 2.S8E-02 
CO-58 Not Detected --------- 2.S2E-02 
CO-60 Not Detected - - ------- 2.83E-02 
CR-S1 Not Detected --------- 1.92E-Ol 
CS-134 'Not Detected --------- 4.17E-02 
CS-137 4.91E-03 8.81E-03 1.48E-02 
EU-1S2 Not Detected --------- 1.87E-Ol 
EU-154 Not Detected - - - - - - - - - 1. 41E- 01 
EU-15S Not Detected --------- 1.14E-Ol 
FE-59 Not Detected --------- S.78E-02 
GD-153 Not Detected --------- 9.43E- 02 
HG-203 Not Detected --------- 2.40E-02 
I-131 Not Detected -------- - 2.67E-02 
IR-192 Not Detected --- - ----- 2.22E-02 
K-40 1.40E+Ol 2.0SE+00 1.80E-01 

~=~~ ______ N_o_t_D&8e~.~~5~~~t~~~~~ ___ -~9~~S~-8&'-B&-~er.;~-------f::~~=g~~d~~~ 
'-99 Not Detected --------- 3.26E-Ol 

_.A-22 Not Detected - - ------ - 3.17E-02 
NA-24 Not Detected --------- 2.60E-Ol 
NB-95 Not Detected --------- 1.90E-01 
ND-147 Not Detected ------- - - 1.72E-Ol 
NI-57 Not Detected --------- 4.35E-02 
RU-103 Not Detected --------- 2.17E-02 
RU-106 Not Detected --------- 2.27E-Ol 
SB-122 Not Detected --------- 5.29E-02 
SB-124 Not Detected -- - ------ 2.S1E-02 
SB-125 Not Detected - - ------- 6.60E-02 
SR-B5 Not Detected - - ------- 2.80E-02 
TA-182 Not Detected --- - ----- 1.24E-Ol 
TA-1B3 Not Detected - - ------- S.00E-01 
TC-99m Not Detected --------- 7.26E+OO 
TL-201 Not Detected - - ------- 2.0SE-Ol 
XE-133 Not Detected --------- 1.98E-Ol 
Y-B8 Not Detected --------- 1.92E-02 
ZN-65 Not Detected - - ------- 8.31E-02 
ZR-95 Not Detected -------- - 4.50E-02 



,************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
6-06-96 3:23:21 PM * 

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

• .nnalyzed by·9 c'/7l ( . Reviewed by:S:P. O'Ll-e>- ~(7 }tjlo : 
,***********t**** ****************************************************** 
~stomer : C.LOJEK/E.RANKIN (7585/SMO) 
~stomer Sample ID 029901-03 al' 
~ab Sample ID 60084603 n_ ~I~ C/ 

G ~ 16~~"'" "\ r .... -"'[, ..... 0 " n 
3ample Description MARINELLI SOLID SAMPLE ) 
~ample Quantity 723.000 gram 
~ample Date/Time 6-05-96 10:50:00 AM 
~cquire Start Date/Time 6-06-96 1:40:36 PM 
)etector Name LAB 0 2 
~lapsed Live/Real Time 6000 / 6003 seconds 

::omments: 
************************************************************************* 

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

-- -- - -- ---------- ---------- -- - ---- - - -
U-238 Not Detected --------- 3.3SE+00 
TH-234 1.25E+00 4.26E-Ol 5.55E- 01 
RA-226 1. 89E+00 8 .45E- 01 5.29E- 01 
PB-214 7.79E-01 1. 32E- 01 4.32E-02 
BI-214 7.11E-01 8.74E-01 4.28E-02 

"'H-232 8.87E-01 6.57E-01 1.36E-01 
228 8.89E-01 3.97E~01 1. 42E- 01 
228 8.32E-01 4.40E-01 8.21E- 02 

TH-228 6.49E-01 2.22E-01 4.60E-01 
RA-224 8.47E-Ol 3.86E-Ol 8 . 52E-02 
PB-212 8.21E-Ol 2.59E-01 4.06E-02 
BI-212 1.07E+OO 6.05E-Ol 3.20E-01 
TL-20S 7.30E-01 2.92E-01 6 . 40E-02 

U-235 Not Detected --- --- - - - 2.36E-01 
TH-231 Not Detected - -- --- - -- 2.76E+00 
PA-231 Not Detected - - --- - -- - 1. 48E+OO 
TH- 227 Not Detected -- --- - --- 3.67E-01 
RA-223 Not Detected ---- ----- 1.90E-01 -t;T~j7 ~ 
RN-219 .L Z!3B 93: 3.~:;ZB 93: 3. 91E- OlP7< . . 1/"/' ( 
PB-211 Not Detected -- ---- - -- 9.15E-01 
TL-207 Not Detected - -- ---- - - 1.33E+Ol 

AM-241 Not Detected ------ - -- 5.51E-Ol 
PU-239 Not Detected --- - ---- - 4.50E+02 
NP-237 Not Detected -- -- --- - - 2.72E-Ol 
PA-233 Not Detected -- -- - ---- 5 . 8SE- 02 
TH-229 Not Detected ---- - - --- 2.89E-01 



[Summary Report] - Sample ID: : 60084603 

Nuclide 
Name 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-110m Not Detected -------~- 4.00E-02 
BA-133 Not Detected --------- 6.3SE-02 
BE-7 Not Detected --------- 2.46E-Ol 
CD-109 Not Detected --------- 9.3SE·Ol 
CD-llS Not Detected --------- 9.36E-02 
CE-139 Not Detected --------- 3.01E-02 
CE-14l Not Detected --------- S.43E-02 
CE-144 Not Detected --------- 2.39E-01 
CO-56 Not Detected --------- 3.39E-02 
CO-57 Not Detected --------- 3.l7E-02 
CO-58 Not Detected --------- 3.16E-02 
CO-60 Not Detected --------- 3.S9E-02 
CR-5l Not Detected --------- 2.28E-01 
CS-134 Not Detected --------- S.17E-02 
CS-137 1.OOE-Ol 3.99E-02 2.40E-02 
EU-152 Not Detected --------- 2.48E-Ol 
EU-154 Not Detected --------- 1.83E-Ol 
EU-155 Not Detected --------- 1.42E-01 
FE-59 Not Detected --------- 6.9SE-02 
GD-153 Not Detected --------- 1.15E-Ol 
HG-203 Not Detected --------- 2.99E-02 
I-13l Not Detected --------- 3.00E-02 
IR-192 Not Detected --------- 2.79E-02 
K-40 1.77E+Ol 2.57E+00 2.21E-Ol 
MN-52 Not Detected --------- 3.61E-02 
MN-54 Not Detected --------- 3.44E-02 

1-99 Not Detected --------- 3.2SE-Ol 
.A-22 Not Detected --------- 4.04E-02 

NA-24 Not Detected --------- 1.lSE-Ol 
NB-95 Not Detected --------- 2.11E-01 . 

~=~~_7 _____ N_o_t~~~~~~e~2~st~~~~~ ___ -~s~~~9~9ES-~-9~~~-------~:~~~=~~#;r~~\ 
RU-103 Not Detected --------- 2.74E-02 
RU-106 Not Detected --------- 2.70E-01 
SB-122 Not Detected --------- 5.27E-02 
SB-124 Not Detected --------- 3.20E-02 
SB-125 Not Detected --------- 8.52E-02 
SR-85 Not Detected --------- 3.73E-02 
TA-182 Not Detected --------- 1.S0E-Ol 
TA-183 Not Detected --------- S.SlE-Ol 
TC-99m Not Detected --------- 6.37E-Ol 
TL-201 Not Detected --------- 2.07E-01 
XE-133 Not Detected --------- 1.78E-Ol 
Y-88 Not Detected --------- 2.76E-02 
ZN-65 Not Detected --------- 9.97E-02 
ZR-95 Not Detected --------- 5.72E-02 



********************************************************************** 
* Sandia Radioactive Sample Diagnostics Program 6-7-1996 * 
********************************************************************** 

5C Analysis Program - version 5.1 

Batch Number 60084602 
3 count Protocol 

Client CANYON TEST AREA SOIL 
881-2 

(C.LOJEK 7585) 60084602 

06-Jun-96 
Laboratory 10 
Count Date 
Protocol Name 
Region of Interest 
Count Time 
Background cpm 
Background tSIE 
Background Eff 
systematic Error 
Sample Aliquot 

H3AB -- SWIPE/SOIL 
20-600 

Alpha MDA = 
Alpha CL = 

60.0 minutes 
: 2.85 +- 0.44 

226.8 
0.986 

8.90% 
0.100 g 

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

Alpha Efficiency = 0.9937 - exp(-0.06849*tSIE A O.7874) 

Flag Description: 

>CL 
<CL 

;L 
':L 

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

and 
and 
and 
and 

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

RPSD Client Alpha Activity 
5# 10 ID cpm Error tSIE Eff pCi/g Error 

---------- --------- --------- ----- --------- ---------
00') 

-0-<,0 2 002 29884-3 3.20E+00 4.62E-01 332 0.992 L59E+OO 4.22E+OO 
<,\3 

0- 003 29901-3 2.32E+OO 3.93E-01 292 0.991 -2.42E+OO 3.98E+00 
·c ... u. ,. 

Flag 

<CL 
<CL 



********************************************************************** 
* Sandia Radioactive Sample Diagnostics Program 6-7-1996 * 
*********************~************************************************ 
.SC Analysis Program - version 5.1 

Batch Number 60084602 
3 count Protocol 

Client CANYON TEST AREA SOIL 
881-2 

(C.LOJEK 7585) 60084602 

06-Jun-96 
Laboratory ID 
Count Date 
Protocol Name 
Region of Interest 
Count Time 
Background cpm 
Background tSIE 
Background Eff 
systematic Error 
Sample Aliquot 

: H3AB -- SWIPE/SOIL 
12-2000 
60 • 0 minutes 
37.00 +- 1. 57 
226.8 

. . : 0.888 
6.30% 

0.100 g 

Beta MDA = 1.88E+Ol pCi/g 
Beta CL = 9.28E+00 pCi/g 

Beta Efficiency = 0.8970 - exp(-0.03002*tSIE A O.9335) 

Flag Description: 

>CL 
<CL 
.·CL 

@CL 

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

and 
and 
and 
and 

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

RPSD Client Beta Activity 
SI 10 10 cpm Error tSIE Eff pCi/g Error 

---------- --------- --------- ----- --------- ---------
2 002 29884-3 3.76E+01 1. 58E+00 332 0.896 3.02E+00 1. 60E+Ol 
3 003 29901-3 3.87E+01 1.61E+00 292 0.895 8.46E+00 1.65E+Ol 

Flag 

<CL 
<CL 



~SE. 
~~~--.,cL1 OIt"~'" tv 

er<-11:S:!3 /6SF)/)4:f ~ STEC.. 
SMO ANALYTICAL DATA ROUTING FORM 

Project Name: COV!lJf'1l1 s:rl3§~ ~ Case Number: ~~) ,£/6b 
• 

SNL Task Leader: r. 1..0,181::<. OrgIMail Stop: 1S'?f:;;/I/'IQ 
SMO Project Coordinator: t?< dDN Sample Ship Date: 6,/£$ 
ARCOC Lab LabID 

Date Results Received: 

Preliminary: _____ _ Final:,_.,.".0 ....... [(!..:::z!=l-7.:-L.I52..-____ _ 

Corrections Requested From Laboratory: ______ Requestor:, ____ _ 

Date Corrections Received: ______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

Comments: 

Reviewer: '--------

Signature: ______ _ 

Person 
Notified: _______ _ 

Transmitted 
To: '/ O-=SE1( • 
Filed In 0 
Record Center: ..... , ""'~"'9t""'d'l'-' __ __ 

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



IJlIt~rlhll Lab 

Batr:h No . 

J \11.1; \1_ I .......... ''-~UL.''> 1 I-\IIIIJ '-'111-\11\1 VI- ,-,Uo:> I UU Y • "" .. ----L-- u, 

-; AR/COC-L=o.5_355~~~· 
Ocp!. Nu.lMail Slop: 7.,'i, C; /' ~.'; .'llJ'., 

P.ujltl.IJLI:..k M'llld~JCr : :· .' L ', ., ' .. , t_ :' I l \., 

1'11111:1:1 N.IIHI: : ' • .•. .,../ .• 1< . I.· ·~ ./ .. 11't' ~. · , 

Itl:co,d CCl1ter Cuclu: [ ,,>//-:, ·l·rj/.t.::t: //,) .. .;I;r­
l.oghuok nel No: 

Sample No. - Fraction 

Sample 
Team 
Members 

i 
...... ' 

I "" .; , ; .•.• ' , :\ i -. ~ .,. : ~! ... 
Oalil Sampls8 Shipped:" .-'--~.I;l.-'Il,-.:.-LI!:l-~-­

.' CarrtarMlayblll No:: ' f{c ./ 
I.ah Contact: i"~c ) ,' ,1." ,, --; /(' .1'1"." " ;1(( ' 

L I 0 . . ../'~o A"J/ •. -r .. '/ a J esUnaUon: /\ . , .. ~~' .. ~ .").') 

SMO ContactlPhone:,A·' .... '~(' L/(')l~ ' ~(;: .. ,,1'( 

o 
Z 
S 
iii 

( : 1 (, to SMD · ." . L. r.(" . .J.' r ... . 

Reference LOV 

Sample 
Matrix 

SMII 

Org . 

Oro . 

Oro · 

Org. 

Data 
--._ . _. - ._- -_._-_.-- ._.- ... -

Oal8 'TIme . ," 
. .... .. .. . - ..... __ .. __ . 

Data I 

Date 

Tiona '" , ,' . ' . 

Time 

.. - --.------'-~- -_ .. ------_' ---_.:.-_-_ .. -------_ . 
Oro. Dal8 Time 

SMO Suspense Copy PINK- Field Copy 

r-l .. 0 : .-' t 



,SF 21l01 -COIJ (!HI .i) 

Project Name: Gt, .y~~ .... ~ _7 ;".1 ~'t't'iProjectrrask Manager: Cl.'~ ,,, ,-.14
, 

Location I Tech Area "'/f..:..!::.../ c.:./?"----___ _ 
.i CD 

A • /A C .5 
~lB~UWil~d!in~gL=~~.t=:~'·~~==~~~~R£o£om~~rt~/'~~'/~·~~~~ -g ~ 

ER Sample 10 or i c5l' 
Sample Location Detail ~ 

,; 
z 
$ 
iii 
II: DatelTime 
w Collected Sample No. - Fraction 

{.s 1-\<\ \--\ I. 
F"A II"2.D 

Reference LOV (available at SMOI 

Container c 
0 

~'Q" GI 
o. uo -a Gl Sample Type ~oluml Preser- e.!!ii Eo. 

Matrix vative ~8~ "'> III I-

;; -.L 50" ,vf I , t, '1~ f...- Y! 

AR/coc-1 r.:' ~~ 
I Parameter 8< Method Requested 

I 
I 

Lab 
Sample 

10 
. j , 

.,' : . 
H-I--+-+-+- I---I--t---t---------I----II-I----- I---I--- ---I----!---I---!-_+-1__+':-+-I--I-- -- -- --1----1 

-
H--+--+-+-+-r-t---t---t-------------~----~---~--------I---~---------~----~--_I_--+_+--I-+_+--1__~--r----·I---r----I 

l-f-+-r~;-~~-+--------------~---~-II---------I----I ---------I-----I--~~-+~~+-~-+--1--~4--I--" I--+~~ 

• I ~ '. ' • 

H-I-I-I-I-I-t-t-l----------I--- -- ------1---1--- ---1---1-- - ---1--1---1-+-11--+-1--- -- - ---/----1 

WHITE - To Accompany Samples. 
Laboratory Copy 

BLUE- To Accompany Samples. 
Return to SMO 

YEllOW- SMO Suspense Copy PINK- Field Copy 

.-' 

. - .~ ' , 



-~.,------------~---:--------------->..,.,---------------:---:---=:---~-::: 

Sanula National Laboratories Sample AnalysIs Request Form 
Radiation Protection Sample Diagnostics Page of 

., Customer: Cqco/e t.CJ'p& 
Organization: 75"i ~ «<so //t"'jJ 

Project Location: C4~(A?';! z;.Ue9 
~ vo., ~"''':''~''~/·C. 

Phone: .:;! .... '1'- ;u; ii' 9 

Date Results Needed: t -/f~ TIt 
Suspectlsolopes: (t'M2 L. U AJ ~ . 
Other Information: C.."C 073 ~5 

Hazards/SpeciallnslructJons: 

"f/W~A 
)1or? - Y"'5~ 

Requested Analysis 

Date ./ h hh Time -,-t~!t7~~ '=- Received b~? ~Jlate tit/> t Time / 10 _ ~ 
Dale ~ Time tJf?j- Received ~te ~ Time(/f5 5 
Date Time Received by Date Time ___ _ Relinquished by ______ _ 

RellnqulshedJ;!..v ______ _ r . Dale ____ _ Time ____ .,.,. Received by ______ _ 
.~ 
. ! 

Dale _____ Time ___ _ 

o 



'************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
6-06-96 5:36:54 PM * 

'************************************************************************ 

,.,....alyzed,by :r /'!7Ir ( ,Reviewed by:S"B.~>--a- t..:,{'i!Cf(." : 
,***********~**** ********i;******************************************** 
~stomer : C.LOJEK/E.RANKIN (7585/SMO) 
~stomer Sampl ID : 029892-03 ' 
Jab Sample ID : 60084701 C. ~ ~S'b ...- d 0 .... Ol~-
;ample Description MARINELLI SOLID SAMPLE 
;ample Quantity 591.000 gram 
.ample Date/Time 6-05-96 9:10:00 AM 
.cquire Start Date/Time 6-06-96 3:54:11 PM 
letector Name LAB 0 2 
:lapsed Live/Real Time 6000 / 6003 seconds 

'omments: 
************************************************************************ 

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

------- ---------- ---------- ----------
U-238 Not Detected - .. _------ 3.61E+00 
TH-234 Not Detected --------- 8.48E-01 
RA-226 1. 92E+00 6.22E-01 5.71E-01 
PB-214 8.73E-01 1. 72E-01 5.12E-02 
BI-214 7.67E-01 3.14E-01 4.64E-02 

TH-232 6.46E-01 6.75E-01 1.46E-01 
'F -:28 7.18E-01 2.80E-01 1.29E-01 
A . 228 7.57E-01 1.99E-01 7.55E-02 
TH-228 8.70E-01 3.07E-01 5.03E-01 
RA-224 5.91E-01 2.55E-01 9.63E-02 
PB-212 7.18E-01 1.31E-01 4.57E-02 
BI-212 7.59E-01 4.90E-01 3.06E-01 
TL-208 6.09E-01 1.43E-01 6.87E-02 

U-235 Not Detected --------- 2.56E-01 
TH-231 Not Detected --------- 2.98E+00 
PA-231 Not Detected --------- 1.65E+00 
TH-227 Not Detected --------- . 3 :88E-01 
RA-223 Not Detected --------- 2.15E-01 
RN-219 Not Detected --------- 4.37E-01 
PE-211 Not Detected --------- 1..04E+00 
TL-207 Not Detected --------- 1. 36E+01 

AM-241 Not Detected --------- 5.90E-01 
PU-239 Not Detected ------- - - 4.92E+02 
~P-237 Not Detected --------- 4.23E-01 
PA-233 Not Detected ---- ... ---- 6.49E-02 
TH-229 Not Detected --------- 3.14E-01 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
6-06-96 7:21:30 PM * 

*" .~******************************************************************** 

Analyzed 'bY:'9- I. h J 7 (. . Reviewed by: 5. a .du h:A- (P h /'tl.e : 
**************** *****~*'********************************************* 
ustomer : C.LOJEK/E.RANKIN (7585/SMO) 
i.lstomer Sample ID 029894-03 . 
~ Sample ID : 60084702 

~le Description 
ample Quantity 
ample Date/Time 
=auire Start Date/Time 
etector Name 
lapsed Live/Real Time 

: 
MARINELLI 

7S4.000 
6-0S-96 
6-06-96 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
9:35:00 AM 
S:3B:37 PM 

6003 seconds 

::munents: 
************************************************************************ 

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

------- ---------- ---------- ----------
U-238 Not Detected --------- 3.44E+00 
TE-234 1. 84E+00 6.87E-01 6.21E-01 
RA-226 2.05E+00 B.44E-Ol 5.1SE-01 
PB-214 9.24E-01 1.53E-01 4.49E-02 
"51-214 9.11E-01 1.66E-Ol 4.1SE-02 

7>--·232 8.87E-01 4.32E-01 1.46E-01 
~28 8.70E-01 2.13E-01 1.32E-01 

P-_v228 9.BSE-01 1.93E-01 8.1BE-02 
7E-228 9.55E-01 2.64E-01 4.7SE-01 
!t.~-224 9.17E-01 3.10E-01 5.80E-02 
P3-212 B.B3E-01 1.B3E-01 4.0BE-02 
31-212 9.05E-Ol 3.9SE-01 2.72E-01 
TL-20B 8.79E-01 1.68E-01 6.27E-02 

0-23S Not Detected --------- 2.36E-01 
TE-231 Not Detected --------- 2.7SE+00 
PA-231 Not Detected --------- 1 .. 40E+00 
TE-227 Not Detected --------- 3.71E-01 
RA-223 Not Detected -------_ ... 1. 9SE-01 
RN-219 Not Detected --------- 3.8SE-01 
PB-211 Not Detected --------- 9-. OlE- 01 
TL-207 Not Detected --------- 1.33E+01 

A.t.1-241 Not Detected --------- 5.S2E-01 
PU-239 Not Detected --------- 4.SSE+02 
NP-237 Not Detected --------- 2.99E-01 
PA-233 Not Detected --------- S.7SE-02 
TH-229 Not Detected --------- 2.8SE-01 



********************w*************************************************** 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
6-06-96 9:06:16 PM * 

**+********************************************************************* 

J;."."alyzed ' bY::';/':' & )7/'£ . Reviewed by:$·6.C-but-c ... ~('7/'1<C : 
**************** *****~**********************************~************ 
ustomer : C.LOJEK/E.RANKIN (7585/SMO) 
ustomer Sample ID 029896-03 . 
ab Sample ID 60084703 

ample Description 
ample Quantity 
ample Date/Time 
cauire Start Date/Time 
etector Name 
lapsed Live/Real Time 

MARINELLI 
733.000 

6-05-96 
6-06-96 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 
9:35:00 AM 
7:23:13 PM 

6003 seconds 

-Dfb- O -50£:> 
C,( bS E..- r;r. 

:::lI!mlents : 
************************************************************************ 

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

------- ------- - -- ---------- ----------
J-238 Not Detected ------ - -- 1.99E+00 
1'?--234 1. 96E+00 5.41E-Ol 6.07E-Ol 
?A-226 2.39E+00 8.S1E-0l 6.04E-Ol 
?5-214 9.33E-Ol 1.S9E-Ol 4.61E-02 
::1-214 8.62E-Ol 1.48E-01 4.52E-02 

rH-232 9.2SE-01 4.37E-Ol 1.44E-01 
= 28 7 . 8SE-Ol 2 . 04E-01 l.29E-01 
c._I... ~28 8.89E-01 3.32E-01 7.31E-02 
:11-228 8.07E-Ol 9.68E-01 4.S7E-Ol 
~-224 9.07E-Ol 2.87E-01 6.41E-02 
::3-212 B.S9E-Ol 1.44E-Ol 4.0lE-02 
3I-212 9.39E-Ol 3.47E- Ol 2.73E-01 
I'~-20a 7.09E-Ol 1.33E-01 5.9SE-02 

]-235 Not Detected --------- 2.45E-Ol 
7rl-231 Not Detected --------- 2.79E+00 
?A-231 Not Detected --------- 1.46E+00 
:'H-227 Not Detected --------- 3.·71E-01 
=.1>_ - 22 3 Not Detected --------- 1.97E-01 
=.N-219 Net Detected --------- 4.01E-01 
::3 - 211 Not Detected --------- 9-.2BE-01 
::'L-207 Not Detected --------- l.3lE+Ol 

:l....l'Y!-241 Not Detected --------- S.68E-01 
:lU -2 3 9 Not Detected --------- 4.64E+02 
;P-237 Not Detected --------- 3.03E-01 
=A-233 Not Detected --------- S.86E-02 
::'H-229 Not Detected --------- 2.80E-Ol 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
6-06-96 10:Sl:14 PM * 

*~~******************************************************************* < 

: Analyzed 'by: 9-. t /7 /$' . . Reviewed by: S. -a . &/'0 h:l... l,; h /7 ~ : 
.***********~**** **********'~****************************************** 
~stomer : C.LOJEK/E.RANKIN (7S8S/SMO) 
~stomer Sample ID : 029897-03 . 
.ab Sample ID : 60084704 (...1 ~t;"" ..... )~- orr - () -S$ 
lample Description MARINELLI SOLID SAMPLE 
lample Quantity 771.000 gram 
lample Date/Time 6-0S-96 10:20:00 AM 
~cquire Start Date/Time 6-06-96 9:08:14 PM 
)etector Name LAB02 
,lapsed Live/Real Time 6000 / 6004 seconds 

~omments: 

.************************************************************************ 

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

- -- - --- ---------- ---------- ----------
U-238 2.08E+Ol 6.02E+00 3.49E+00 
TH-234 1.9SE+01 3.83E+00 6.89E-01 
RA-226 6.11E+00 1.09E+00 S.92E-Ol 
PB-214 9.12E-01 1. 71E-01 4.68E-02 
BI-2:!.4 8.09E-Ol 7.18E-Ol 4.S8E-02 

T~l'. 232 8.06E-Ol 3.S8E-Ol 1.4SE-Ol 
F .28 8.38E-Ol 2.12E-Ol 1.28E-Ol 
AI..-228 8.11E-01 7.S9E-Ol 7.S2E-02 
TH-228 9.59E-Ol 6.21E-Ol 4.93E-Ol 
RA-224 7.68E-Ol 2.27E-Ol 7.31E-02 
PB-212 8.46E-Ol 1.42E-Ol 4.2SE-02 
BI-212 9.1SE-Ol 3.03E-Ol 2.69E-Ol 
TL-208 7.83E-Ol 1.53E-Ol 6.23E-02 

U-235 2.60E-Ol 1.SOE-Ol 1.SSE-Ol 
TH-231 Not Detected --------- 3.77E+00 
PA-231 Not Detected --------- 1.53E+00 
TH-227 Not Detected - ... _------ 3.·70E-Ol 
RA-223 Not Detected --------- 2.72E-Ol 
RN-219 Not Detected --------- 4.2SE-01 
PB-2ll Not Detected --------- 9·.S0E-Ol 
TL-207 Not Detected --------- 1.27E+Ol 

AM-241 Not Detected --------- 6.96E-Ol 
PU-239 Not Detected --------- S.02E+02 
NP-237 Not Detected --------- 3.S0E-Ol 
PA-233 Not Detected -------- - 6.07E-02 
TH-229 Not Detected ------ --- 3.6SE-Ol 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
6-07-96 12:35:47 AM * 

*J ~******************************************************************** 

AnalYZed'by:9- (/,1;(, . Reviewed by:S"·--a .'i:.hc<r-". ~/'11C{<c : 
.**************** *******~********************************************* 
ustomer : C.LOJEK/E.RANKIN (7585/SMO) 
ustcmer Sample ID 029899-03 . 
ab Sample ID 60084705 

ample Description 
ample Quantity 
ample Date/Time 
cquire Start Date/Time 
etector Name 
lapsed Live/Real Time 

MARINELLI 
674.000 

6-05-96 
6-06-96 

LAB 02 
6000 / 

SOLID SAMPLE 
gram 

11:05:00 AM 
10:52:57 PM 

6003 seconds 

omrnents: 
************************************************************************ 

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

------- ---------- .... --------- ----------
U-238 Not Detected --------- 3.72E+00 
TH-234 1. 44E+00 4.93E-01 5.99E-01 
RJI_-226 2.67E+OO 8.95E-01 6.02E-01 
PE-214 1.04E+OO 1.78E-Ol 4.96E-02 
BI-214 9.24E-Ol 3.01E-Ol 4.98E-02 

ort-- 232 9.15E-Ol 4.41E-Ol 1.58E-01 
:28 1. 06E+OO 3.92E-01 1. 55E- 01 

AI..-228 1. 05E+00 2.27E-01 8.38E-02 
TH-228 1.11E+00 2.98E-01 4.92E-01 
RA-224 9.16E-Ol 3.01E-01 7.74E-02 
PE-212 9.55E-Ol 1.67E-01 4.25E-02 
BI-212 1.21E+00 3.49E-01 2.70E-01 
TL-20B B.83E-01 1. 87E- 01 6.67E-02 

U- 235 Not Detected - - - - ----- 2.59E-Ol 
TE-231 Not Detected --------- 3.00E+00 
PA-231 Not Detected --------- 1..58E+00 
TH-227 Not Detected --------- 4.04E-01 
RA-223 Not Detected --------- 2.12E-01 
RN-219 Not Detected --------- 4.29E-01 
PE-211 Not Detected --------- 9-. 99E- 01 
TL-207 Not Detected --------- 1.40E+01 

A.~-241 Not Detected --------- 6.03E-01 
PU-239 Not Detected --------- 4.89E+02 
NP-237 Not Detected --------- 2.81E-0l 
PA-233 Not Detected --------- 6.53E-02 
TE-229 Not Detected --------- 3.13E-01 



.************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
6-07-96 2:20:17 AM * 

.************************************************************************ 

'. _c.lyzed. by: /Y" (/7 If ( . Reviewed by: 5.13. d,c,';-~ G h /If tc : 
***********~***~*********~~******************************************** 
~stomer : C.LOJEK/E.RANKIN (7585/SMO) 
ustomer Sample ID 029879-03 
lab Sample ID 60084706 

ample Description 
ample Quantity 
ample Date/Time 
.cquire Start Date/Time 
·etector Name 
lapsed Live/Real Time 

MARINELLI 
715.000 

6-04-96 
6-07-96 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 
9:25:00 AM 

12:37:30 AM 

6002 seconds 

omments: 
************************************************************************ 

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

------- ---------- ---------- ----------
U-238 Not Detected --------- 2.86E+00 
TH-234 6.36E-01 3.60E-01 4.46E-01 
RA-226 1. 76E+OO 7.25E-01 5.19E-01 
PB-214 7.44E-01 L33E-Ol 3.6SE-02 
BI-214 6.22E-Ol 2.96E-01 3.67E-02 

TH-232 4.00E-01 2.10E-01 1. 08E-01 
F ,\28 4.31E-01 L75E-01 L29E-01 
]..- .;28 4.33E-01 L10E-01 6.27E-02 
TH-228 2.53E-01 1.51E-01 4.17E-01 
RA-224 4.65E-01 L8SE-01 7.19E-02 
PB-212 3.98E-01 9.66E-02 3.65E-02 
31-212 4.4BE-01 2.33E-01 2.35E-01 
TL-208 3.65E-01 S.61E-02 5.21E-02 

U-235 C.::: ~~ 1. 68:: ~- 2. 07E- 01 ~;:r J;;r~.f? ,!"/~ ( oz J_ 

TH-231 Not Detected --------- 2.32E+OO 
PA-231 Not Detected --------- L24E+00 
TH-227 Not Detected ... -------- 2.'84E"01 

?6/7/~G RA-223 Not Detected --------- 1. 77E - 01 _ ).1;:;;;i 
:lli-219 2.:2E 81 3 . 81:: 91 3.45E-01'*'" ~ 
PB-211 Not Detected --------- 8 .. 02E-01 
I'L-207 Not Detected --------- 1. 12E+01 

AM-241 Not Detected --------- 4.59E-01 
PU-239 Not Detected --------- 3.74E+02 
~P-237 Not Detected ------- ... - 2.14E-01 
PA-233 Not Detected --------- 4.97E-02 
I'H-229 Not Detected - - ------- 2.40E-Ol 



*********************************************************************** 
Sandia National Laboratories * 

Radiation protection Sample Diagnostics Program [881 Laboratory] * 
6-07-96 4:04:54 AM * 

*~~***************************************************************1**** 

Analyzed by: 9- c/., I~ d .Reviewed by: 5·13. E:ba'j-6...... 1.;}7 1~ : 
**********~***** ***************************************************** 
.stomer : C.LOJEK/E.RANKIN (7s8s/SMO) 
.stomer Sample ID 029880-03 
b Sample ID 60084707 

~le Description 
~le Quantity 
~le Date/Time 
quire Start Date/Time 
tector Name 
.apsed Live/Real Time 

MARINELLI 
858.000 

6-04-96 
6-07-96 

LAE02 
6000 / 

SOLID SAMPLE 
gram 
9:50:00 AM 
2:22:00 AM 

6003 seconds 

lmments: 
*********************************************************************** 

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

.;-238 Not Detected --------- 2.70E+00 
'H-234 7.98E-01 3.41E-01 4.24E-01 
A-226 1.40E+00 2.38E+00 4.6sE-01 
'E-214 6.s2E-01 1.20E-01 3.26E-02 
~I-214 S.69E-01 4.S2E-01 3.34E-02 

'p ?32 S.lSE-01 2.ssE-01 1.1sE-01 
28 6.80E-01 2.ssE-01 1.11E-01 

\.L.-228 6.41E-01 1.39E-01 6.28E-02 
'H-228 6.39E-01 1.99E-01 3.61E-01 
:A,-224 6.19E-01 2.27E-01 6.12E-02 
'E-212 S.8sE-01 s.9sE-01 3.24E-02 
31-212 7.80E-01 2.91E-01 2.17E-01 
~L-208 S.42E-01 1. 03E-01 4.s0E-02 

J-235 Not Detected --------- 1.92E-01 
~-231 Not Detected --------- 2.23E+OO 
)A-231 Not Detected --------- 1.16E+00 
:H-227 Not Detected --------- . 2"88E-01 
'.A-223 Not Detected --------- 1. 71E-01 
'.N-219 Not Detected --------- 3.06E-01 
JE-211 Not Detected --------- 7 .. 24E-01 
:'L-207 Not Detected --------- 1.12E+01 

".M-241 Not Detected --------- 4.38E-Ol 
?U-239 Not Detected --------- 3.s8E+02 
~P-237 Not Detected --------- 1.91E-01 
?A-233 Not Detected --------- 4.63E-02 
i'H-229 Not Detected --------- 2.3sE-Ol 



*********************************************************************** 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [BBl Laboratory) * 
6-07-96 5:49:23 AM * 

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

i-. .lyzed by: 9- 6'), / , ( Reviewed by: s.Z. d;~ ~I, /t:(p : 
********~***~*** *****~~'********************************************* 

.stomer - : C.LOJEK/E.RANKIN (7SBS/SMO) . 

. stomer Sample ID : 029882-03 . 

.b Sample ID : 600B470B C'I lot? ~ A: ,.. )~ - 00, - 0 - ( 
~le Description MARINELLI SOLID SAMPLE \ 
mple Quantity 993.000 gram 
mple Date/Time 6-04-96 10:20:00 AM 
:quire Start Date/Time 6-07-96 4:06:36 AM 
tector Name LAB 0 2 
apsed Live/Real Time 6000 / 6003 seconds 

mments: 
*********************************************************************** 

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

'-23B Not Detected --------- 2.61E+00 
'E-234 1.l3E+OO 3.7SE-01 4.B2E-01 
]\.-226 1.29E+OO 4.79E-01 4.41E-01 
:S-214 6.SBE-Ol 1. 14E- 01 3.44E-02 
;I-2l4 S.9BE-Ol 1. 07E- 01 3.l7E-02 

'H-232 S.57E-Ol 2.67E-Ol 9.93E-02 
• "'2B 6.47E-Ol 5.65E-01 1.06E-01 

.2B 5.63E-01 1. 92E- 01 5.55E-02 
'E-22B 5.21E-01 2.21E-01 3.49E-01 
A-224 5.40E-Ol 1.67E-01 4.74E-02 
';3-212 5.63E-01 1. 59E- 01 3.09E-02 
:I-212 6.10E-Ol 2.55E-01 1. 97E- 01 
'L-20B 4.B4E-01 9.66E-02 4.22E-02 

:-235 Not Detected --------- 1.BSE-01 
3-231 Not Detected --------- 2.20E+OO 
A-231 Not Detected --------- 1.0BE+OO 
"P.-227 Not Detected --------- 2.'7E·Ol ~ A-223 Not Detected --------- 1.67E-Ol . ~ 
'.N- 219 2.:ZE :: i.sGE 81 2.S9E-0l,v;rJ.t..'ki:( II j-t 
:B-21l Not Detected --------- 6.61E-01 ' 7 
~L-207 Not Detected --------- 1'.01E+01 

,-~-241 Not Detected --------- 4.22E-Ol 
:U-239 Not Detected --------- 3.44E+02 
;P-237 Not Detected --------- 2.36E-Ol 
'A-233 Not Detected --------- 4.3BE-02 
:'H-229 Not Detected --------- 2.22E-01 



************************************************************************ 
Sandia National Laboratories * 

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

*~ '********************************************************************* 

Analyzed' by: 9- t./7 /~ , . Reviewed by: S. 3. ~-h,.r-~(7/'iG : 
***************** ***************************************************** 
'..lstomer : C.LOJEK/E.RANKIN (7585/SMO) 
ustomer Sample D : 029885-03 . 
ab Sample ID : 60084709 

ample Description 
ample Quantity 
ample Date/Time 
cguire Start Date/Time 
etector Name 
lapsed Live/Real Time 

MARINELLI 
871.000 

6-04-96 
6-07-96 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 

11:00:00 AM 
5:51:06 AM 

6003 seconds 

onunents: 
************************************************************************ 

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

------- - -... ------.. ---------- ----------
U-238 Not Detected --------- 2.87E+00 
7H-234 1. 12E+OO 3.S9E-01 4.74E-01 
RA-226 1. 98E+00 1.06E+00 5.60E-01 
?E-214 7.49E-01 1.24E-01 3.45E-02 
EI-214 6. 77E- 01 1.45E-01 3.33E-02 

TT-·232 6.21E-01 2.96E-01 1.13E-01 
228 6.29E-01 1.77E-01 1. 11E- 01 

Av228 6.38E-01 1.59E-01 6.71E-02 
TH-228 6.82E-01 4.06E-01 3.94E-01 
RA-224 7.14E-01 2.42E-01 5.39E-02 
?E-212 6.47E-01 1.1SE- 01 3.31E-02 
3I-212 6 . .29E-01 2.12E-01 2.37E-01 
TL-208 5.91E-01 3.S1E-01 4.75E-02 

U-235 Not Detected --------- 2.05E-01 
TH-231 Not Detected --------- 2.34E+00 
?A-231 Not Detected --------- 1.23E+00 
?H-227 Not Detected --------- 2.99E-Ol 
RA-223 Not Detected --------- 1. 81E-Ol 
RN-219 Not Detected --------- 3.26E-Ol 
PB-211 Not Detected --------- 7-.61E-Ol 
TL-.207 Not Detected --------- 1.09E+Ol 

1>.M-241 Not Detected --------- 4.5SE-Ol 
?U-239 Not Detected --------- 3.81E+O.2 
NP-237 Not Detected --------- 2.34E-01 
?A-233 Not Detected --------- 4.79E-02 
TH-229 Not Detected --------- 2.43E-01 



._-********************************************************************** 
Sandia National Laboratories * 

< Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
6-07-96 9:18:41 AM * 

~ ************************************************************************ 

: . .;ilyzed.by:]t · / 17 I) {. Reviewed by: 5:1 .c:ubl.li""O- LP I ~ Iq~ : 
~***********~**** * *****F~*4*******W*******************************T*** 
~stomer : C.LOJEK/E.RANKIN (7S8S/SMO) 
~stomer Sample : 029887-03 . 
"ab Sample m : 60084710 

;arnple Description 
;ample Quantity 
;arnple Date/Time 
,cquire Start Date/Time 
let ector Name 
~lapsed Live/Real Time 

MARINELLI 
1046.000 
6-04-96 
6-07-96 

LAB02 
6000 / 

SOLm SAMPLE 
gram 

11:20:00 AM 
7:35:55 AM 

6003 seconds 

:omrnents: 
,************************************************************************ 

Nuclide Activity 2-sigrna MIlA 
Name (pCi/gram) Error (pCi/grarn) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 2.S0E+00 
TH-234 6.84E-Ol 2.77E-01 4.11E-Ol 
RA-226 1. 55E+00 4.S6E-01 4.42E-01 
PE-214 6.87E-Ol 1. 82E- 01 3.13E- 02 
EI-214 6.30E-Ol 1.17E-01 3.16E-02 

TH-232 S.27E-Ol 2.58E-0l 1.04E-0l 
p ~28 S.30E-01 1. 50E- 01 1. 05E-01 
.i-. 228 S.98E-01 1. 51E-Ol 5.93E-02 
TH-228 S.72E-Ol 4.29E-01 3.49E-Ol 
RA-224 4.89E-01 1. 66E-0l S.39E-02 
PB-212 S.47E-Ol 9.S8E-02 3.07E-02 
EI-212 6.29E-Ol 2.73E-01 2.26E-Ol 
TL-208 4.S9E-01 8.97E-02 4.56E-02 

U-23S Not Detected --------- 1. 77E-Ol 
7H-231 Not Detected ----- - --- 2.07E+00 
PA-231 Not Detected --------- 1.06E+00 
TH-227 Not Detected ------ - -- 2 .. SSE-Ol ?<. R.r.-223 Not Detected 1 61E-Ol . ---------

2: 80E-Ol,(/"r J:;r"J;..f!. t!7/~ 6 P.N-219 :.68E s- 2.>!SE c: Of 

:?E-21l Not Detected ------- ... - 6.42E-Ol 
TL-207 Not Detected ------- - - 1.02E+Ol 

AM-241 Not Detected --------- 3.98E- Ol 
PU-239 Not Detected --------- 3.38E+02 
NP-237 Not Detected --- ------ 1.98E-Ol 
PA-233 Not Detected --------- 4.25E-02 
TH-229 Not Detected --------- 2.14E-Ol 



********************************************************************** 
* Sandia Radioactive sample Diagnostics Program 6-11-1996 * 
********************************************************************** 
- ; Analysis Program - version 5.1 

Batch Number 60084706 
1 Count Protocol 

client CANYONS TEST AREA SOIL 
881-2 

(C.LOJEK 7585) 60084706 

10-Jun-96 
Laboratory 10 
Count Date 
Protocol Name 
Region of Interest 
Count Time 
Background cpm 
Background tSIE 
Background Eff 
Systematic Error 
Sample Aliquot 

: H3AB -- SWIPE/SOIL 
20-600 

Alpha MDA = 
Alpha CL = 

60.0 minutes 
2.75 +- 0.43 
241.8 

. . : 0.988 
8.90% 

0.100 g 

4.75E+00 pCi/g 
2.27E+00 pCi/g 

Alpha Efficiency = 0.9937 - exp(-0.06849*tSIE A O.7874) 

Flag Description: 

>CL 
<CL -

" 
- -~ 

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

and 
and 
and 
and 

Result > critical Level. 
Result < critical Level. 
Result > critical Level. 
Result < critical Level. 

RPSD Client Alpha Activity 
S# 10 10 cpm Error tSIE Eff pci/g Error 

---------- --------- --------- ----- --------- ---------.,-~ 
\..0- 2 006 29879-3 2.87E+00 4.37E-01 300 0.991 5.32E-0l 3.98E+00 
to 

,o-~-"3 007 29880-3 3.37E+00 4. HE-01 322 0.992 2.80E+00 4.34E+00 
., ,0'" 4 008 29882-3 2.85E+00 4.36E-01 309 0.992 4.54E-01 3.96E+OO 
",0-"5 009 29885-3 3.12E+00 4.56E-01 296 0.991 1. 67E+00 4.17E+OO 
-,0 s~6 010 29887-3 3.30E+00 4.69E-Ol 317 0.992 2.50E+00 4.30E+OO 

Flag 

<CL 
@CL 
<CL 
<CL 
@CL 



, 



ANNEX5-E 
Data Validation Results 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Sandia National Laboratories 
Att.: Mr. Lon Dawson 
Department 7582 
P.O. Box 5800, MIS 1147 
Albuquerque, NM 87185-1147 

September 23, 1996 

Data Validation for Operable Unit 1333. 

Regional Otfice 

5301 Central Avenue. N.E.-5uite 700 
Albuquerque. New Mexico 87108·1513 

505-262·8800 
Fax: 505-262·8855 

Project No. 301455.324.01.000 

Environmental Restoration Site 65 BK Analysis Reports 

Dear Mr. Dawson: 

Data validation levels 1 and 2 (DVI and DV2) were performed on one laboratory analytical data 
package containing sample analysis results, summary quality control data, and raw laboratory data for 
')il and water samples collected at Environmental Restoration (ER) Site 65 BK. Data validation was 
~rformed in accordance with the SNLINM Sample Management Office procedure, "Verification and 

Validation of Chemical and Radiochemical Data, TOP 94-03." These samples were collected at ER 
Site 65 BK and recorded on ARCOC 05191. The analyses were performed at Lockheed Analytical 
Services laboratory and released in report numbered L7206. Any typographical or transcription errors 
that were identified were either hand corrected, initialed and dated, or qorrected analytical reports were 
requested and obtained from the laboratory. Data validation findings al:e discussed below. 

Lockheed Analytical Report L 7206 (ARCOC 05191) 
Soil and aqueous equipment blank samples were analyzed for Resource Conservation and Recovery Act 
(RCRA) regulated metals plus beryllium and radionuclide isotopes of thorium, uranium, and strontium. 
None of the samples recorded on the ARCOC were designated for a matrix spike and matrix spike 
duplicate. Sample 029858 was designated as a duplicate sample and appears to be the field duplicate of 
sample 029856. 

RCRA Metals plus Beryllium 
Resource Conservation and Recovery Act (RCRA) toxic characteristic metals list, plus beryllium, were 
analyzed and reported on a total metal, as received (wet weight) basis. Silver concentrations were 
qualified with "U" for undetected in the equipment rinsate blank sample (029863) and soil sample 
029854 because of silver contamination in the laboratory method blank. Cadmium reported in soil 

AU9·961WP/ADM:DAWSON.WPD 

IT Corporation IS a wholly owned subsIdiary oj In ternational Technology Corporation 



INTERNATIONAL TECHNOLOGY CORPORATION 

Mr. Lon Dawson 2 September 23, 1996 

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

Except as noted above, inductively-coupled plasma emission spectroscopy (ICP and Trace-ICP) and 
atomic absorption cold-vapor analyses met quality control limits for accuracy, precision, and blank 
contamination evidenced by results reported for laboratory control sample, laboratory control sample 
duplicate, and the laboratory method blank. The matrix spike and matrix spike duplicate analyses 
reported by the laboratory in report L7206 for batch quality control showed acceptable results but was 
not from ARCOC 05191. 

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

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

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

Respectfully submitted, 

IT CORPORATION 

!Il/,}/~~ 
Mark Lyon 
Project Chemist 

ML:dlr 
Enclosures 

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

IT Corporation is a wholly owned subsidlary of lntemcmonal Technology COfp:Jlation 



,·'·01 
Rev. , 
Allachmcill A • 

. Nuvemher 11)'15 
DOCUMENTATION COMPLETENESS CHECKLIST 

(DATA VERIFICATIONNALlDATION LEVEL 1 - DV1) fI}~ 1/- f-95 
~ j)e~ :sE'IOU ..... 'C CG l.JyOJVJ ""F~-f-

Project Name 00 \3:5 3> I ER.. OS ~ k to 5'"' B K ~:> Case No. 3"~ {. Y 0 D Project Leader ~ r-ol-t Lg)t L " ... 1]>".....& • .0 

AR/COC No. 0 S I '1 I Analyti~1 Lab L()c Ie I •. uc/l ~('(-h(c:..J 5).s, SDG No. /..... 12. 0 &; 
( .' 

In the tables below. marie any information that is ;miSSing or incorrect and give an explanation. 

1.0 Analysis Request and Chain of Cus~ody Record 
Line I 

No. lIem 
1.1 All items on COC complete - data entry clerk initialed and dated 
1.2 Container type(s) correct for analyses requested 
1.3 Sample volume adequate for t# and types of analyses requested 
1.4 Preservative correct for analyses requested 
1.5 Custody records continuous and complete 
1.6 Lab sample number(s) provided 
1.7 Condition upon receipt information provided 
1.8 Tritium Screen data provided (Rad tabs) 

2.0 Analytical Laboratory Report 

Line 
No. lIem 

2.1 Data reviewed. signature 
2.2 Date samples received 
2.3 Method reference number(s) complete and correct 
2.4 Quality control data provided (MB. LCS. LCD. Detection Limit) 
2.5 Matrix spike/matrix spike duplicate data provided(if requested) 
2.6 Narrative provided 
2.7 TAT met 
2.8 Hold times met 
2.9 Alt requested result data provided 

Based on the review. this data package is complete [2t'Yes 

If no, provide: correction request tracking # ______ _ 

Reviewed by: d) C¥k 41'M 9, Dale: 

Complete? 
Yes No 

v 

Com lete? 
Yes No 
v 
0/ 
Y 

,,/' v 

./ 
v 

If no. explain 

If no, explain 

jJ~-. .... '-' - _~ls,. ,...... btl Irl. "'SI'"5P 
• 

V'" OfKI..r..IIV.J~ {r,d"-Y),OAf,.lsf'(-IT_+ t{..ks {. 
.....,/ • 

V 

and date correction request was submitted: 

Closed by: ______________ _ Dale: 

Resolved? 
Yes No 

Resolved? 
Yes No 

.k 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Project Name OV 1'!,33 e;~ S,k, b5 iK (\.I....,9 ... ~ TfOo)+ ~s Page 1 of 5 
Case Number 3lt> 2 I • 1t 0 0 I. 

Sample Numbers OZ fY63 -/-:J • . Q.29 Tn - ( --:1) Dz9 ~S$ -1- '"1 D Z"i inCI -1 02"1 iSS-" -3 
()z/ifl~-',-3, Dz1',:'-;-I,-.1 oz..'1J'srr-I ,-.3 oZ'l;~-1-3 029J'6JoDI-oa, OZ,996<-0,I,-cr 
01'( fTS'~-o1 -3 I I , I 

AR/COC No. OSl '! I AnalytICal laboratory t"c i:. veC£ A-S SOG No. L. 7;l. 0 4-
ARICOC No. Analytical laboratory soa No. _____ _ 

ARICOC No. __ _ Analytical laboratory _______ _ soa No .. ______ _ 

ARICOC No. __ _ Analytical laboratory _______ _ soa No ., _____ _ 

1 0 EVALUATION 

Item Yes No If no, Sample 10 NO.lFraction(s) and Analysis 

1 ) Sample volume, container, and 
preservation correct? 

rI 
2) Holding times met for all 

samples? V 

3) Reporting units appropriate for the 
matrix and meet project-specific .; 
requirements? 

4) Quantitation limit met for all 
samples? ,/ 

1==" 
5) Accuracy 

a) Laboratory control sample I accur~.F9POrted and met for 
all sampi&s? - -

b) Surrogate data reported and 

/ 
/' 

met for all organic samples 
AJOTIl.?"/I/·~ Ak ~nalyzed by a gas chroma- / tography technique? 

, 

Reviewed by: .d\.~ (. ~ n..J 

Date: 'i' - z,1)..,(. 

ALl2·94ISNL:SOP3044B.R1 · 



6) 

7) 

• 

8) 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONIVALIDATION LEVEL 2-DV2) 

Page 2 of 5 

Item Yes No If no. Sample 10 No.lFraction(s) and Analysis 

c) Matrix spike recovery data 
AI'T J(t"~I~ _ b~ht.. II1S/M51L 1't.,,~J 

reported and met for all 

~U INti ~~ ~A1t..-kJP'l samples for which it was ./ 
requested? M.col~ 

Precision 

a) Laboratory control sample ./ precision reported and met for 

all samples? 

b) Matrix spike duplicate RPD 5 e~ ( St,.) a.L.~.AA-
data reported and met for all I 
samples for which it was 

requested? 

Blank data 
l£~..,..J.~l ~I' .... I .... , i .. Mmu _'h..c(l.~ 

a) Method or reagent blank data 
/ Ik l>~~'&~. X.,.Ch;.... \I.l~ ... 10 .... ~M reported and met for all , 

samples? . 
fod,oc.li .......... f\..vc( bt .. " I:. -.5It'C rCW\""<~ I'" 

b) Sampling blank (e.g., field, 
C,.i-.,...J.J \':r" " ... \ ... ~ "" 10 ...... ,.-~.1_ ; .. 

trip, and equipment) data / It 
I~ p 't>t"'""- - ~~~~ \~ v..,c\ " .. t.u' '" (, ... ,j). reported and met? 

v • 
P\u.J\L '''~.-A-~O'<-\ ~.kr. 

Narrative included, correct, and 

complete? 
./ 

.~ . .. 
. . 

2.0 COMMENTS: All items marked "No" above must be explained in this section. For each item, give 
SNUNM 10 No. and the analySis, if appropriate, of all samples affected by the finding. 

~ "',In>&'> N\e-t\:\~ 'ols..tl c\SV\.\,w .. ci ll. 00\2 ~ IL ,pA. ... ,'¥"" A"A p./IOZO .., I t. S',IUI'r. 

R:,t!> el+'-.hd. ~;" " .. l"!:. 'r<w fuM n,ptf,'Oo \,:"':t t:a,rt .... 1/ ~".Ii,. 5J.)I>" .. +.J C;®O="~ 
,..J ~ AJt~....., s..... 02 Go ... ~+,~j,..D ";j" GI(""" d .... ,-
~~~~~~~~~~~~~~~~~~~--~~~~~~~~~~~~J 

\ _ '\ • -""1" 
t,..."'-II'eW\'~ (0.10(.,), ~ s.luw- (OSI ) .. u ~(k.i ,.J mQ.+"'(~ l;.(uk:. o,MAy 

~ 
Reviewed by: W\a...(( '\tiM: 

. Date: 9 -lo-~ 

ALJ2·94ISNL:SOP30448.R1 . 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONIVALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

Page 3 of 5 

• .,..,..IL jl ,..s ... ~.t;~cf,"I') ~t!V\-de.ft.c-\- bec ... ust. ," -,,> 10 .. ~ .. '" 5'1- j'!I. ""'" tl-wJ b {Mol 

.:.,\~ ~ ... I\M 1 o.o~lO "",,11.. L.d. ("cIY\+"~I"""h.J... ~ ~"'~r~J· 

1\l. ~ lLQ"'.;\ .... ~ ;5G""'plrs " .... rC\I~~·~d • No..el"f..d- ;~ " .. :.~ s ....... (ll .. .$ ~"" ....... DIl 

""'~,,",,06 bl~J<. S<>-pioS (c><.-\...""".., ct-+t.;..., _ 0 2.. 'fS-~ - 0 I (ttl, ~) , 02 't $5T (cJ,). 
o2..~~S'~ (cJ)J o29B'n (Cd), S~ rc.d..!.lle;.. .... :s .... lq &.I. i"...i~\;J 

&..? v-dW~ brC!et6c: r1 /fA L,J, m-n,.c bb!t. U/I3 hmwo"pd,..:" 0 Z q 8'b3 -03 
• . ·-_h U ,.. £,L. f) z. 't i'S.:J.. J 

\)-2.3)/'j (0./0» I U-';';~(O.,1.'6) ,0(,:/1." . S,,'% ('.7d· '9~qIS2. U;;2 ~~y (~ 7,..-'>; U-:J]:i 
I # ) 

Lo.o~) OZqlS3(/--1-3S""(~.o"t..) oz9h&.l v-~3S"lO.03:.-) oZ'ij'S:?' V -';23£(O.OJ-7-) 
) ;, J . J 

0293S'~ ;5,-jt (~·n) tJ-'<'3S(o.o/Zo) j oZ.1 "151. U~3.s"(f).~c(l)) oz.'1cfs.r,· Sr-f'iJ(()·;>:'-) 

o 2'r rsff t';,'2?s (0 ·02-8 \ 0 2.q '6110-# tJ 1=3:2'( v. O"l~; '0 z.C( tb2.. . 1)-0;135'" (O.l)I{~) 

Reviewed by: }Y\d- ~ fA 

Date: , -l,b -71. 

ALJ2-94ISNL:SOP3044B.Rl 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only sampleslfractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Samplel 

Fraction No. Analysis Qualifiers Comments 

o 2Cf ~(:,3.' 0 ( 5i r /)oM- - Ae,. IJ 
~ 

()Z9ffS'/ - 0/ CC,dffll~ -(0' lJ 

()2tf5'S4-0 / ~II/,I~r - 14"L U 

oZe,rSS"-DI c" d?'WI J...-, -('C'I U 

02CJfS8-()1 C~t!"IrIltMJ -Cd () 

021?S?-~ I t4c('MftA.., -(d U 

02 tf 5"63 - ()3 () ,:z.S $/.« (j 

02 rf63- 03 41-~ .sr IJ 

~27f63-03 S'r-'ji) U 

QUALIFIERS: 

J - Estimated quantity (provide reason) 

B _ Contaminationjl7blank (indicate which blank) 

P - Laboratory 'preeision does not meet criteria 

R. Reporting units inappropriate 

N _ There is presumptive evidence of the presence 

of the material 

UJ - The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: rv1 cA ~rr 
Date: ~-101jQ 

AlI2-94/sNL;SOP3044B.R1 

lI'oIIlvf '''IS -Ifvt,.., 5" -IF..,.; V. '- ,.... /I, b 
Mdltul6(.#1<. 14 (, lUI>! Ja WI t;;';";"" .1_ 

J 

/ / 
J / 
I / 

"I _....v J 

\ It "\ / \/ 
I 

Q _ Quantitation limit does not meet criteria 

A _ Laboratory accuracy does not meet criteria 

U - Analyte is undetected (indicate which analyte and 

reason for qualification) 

NJ _ There is presumptive evidence of the presence of the 

material at an estimated q·uantity. 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICArJ0NIVALIDATION LEVEL 2-DV2) 

Page 5 of 5 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample! 
Fraction No. Analysis Qualifiers Comments 

.... oc. ... ~ I .,.... I } 

~ ... ,.-- ;) - ... .;;,~/"f '" 
O~ '1 is).-o3 u·~ :3S lJ 

~. 11"$r. ~-.J oS +t_1 IV/« '''' 1\1 l~ 
oM4 fI..t! J,~"'- I '" I.. r~ /t,_ ,,,:/Pi:.; POI.', I, <. 

o %-"I ~53-o ~ \J ~ fl.:; S"" Il I 

o'2..q8S~~o~ u ~-;;.>( U 
Oz,91(51" -03 • I.,) -'<3S- d 
02. 'i ~S"" -03 S,.. -,0 If 
02'\ ~~b-t>.S u -d-.'3$"' I) 

oz..?~+-03 Il ~.t'3 r V 
o Z'im-02 .Sr-~l1 V 

O'Lq fsY-03 V ~d..3:) IJ 

02'1 ~1ot)-03 \J -'<"H' V 

o z.fi ~ IIl- 03 V -Q3S'" iJ II ~ 
OZ.1~~3 -oj 1J,;t!~ 'S' 

0(1' h __ ~ v" 4~,. ,." -f1o..o.J '2.-, • ., ...... , eo .... "", 
M nA. .... ~1\Mot-- ""-" c..n h't:" J , ... .......( 

I 

. ... c. . ... - -

Reviewed by: Me j 1 FfO Approved by:" ___________ _ 

Date: q .. t.d-9}. Date: 

"Task/Project Leader must approve data package_ 

AL/2-94ISNL:SOP30448.Rl 



TOI")" .... 
Itcv . I 
A lIaciullcnl A 
Nllvemher I')')S 

DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION lEVEL 1 - DV11 fI)~ //~ f-'!5 

Projecl Leader (' l1 f"O\t Lo,\df..../ 'De!l~" & ItljX}I)"t Project Name OU 1'?0~ I t::: IS S'I~ ~ (Q 5 BK It- Case No. 3b21.,-/00 --=----'-"--- -

AR/COC No. 05 ~d1- Analytical Lab Lo d:. l,.,.,. J "",",,,, \y-\-..~~...1 . 9, ~~~.,--__ _ SDG No. L T /-f 8 
In 'he 'abIes below. malk any infol1fla,jon 'ha' Is missing or Incorrec' and g;lIe an explanalion. 

1.0 Analysis Request and Chain of Custody Record 
Line Com lete1 Resolved? 
No. lIem Yes No If no, explain Yes No 
1.1 All items on COC complete - data enlry clerk initialed and dated V 
1.2 Container type(s) correct for analyses requested V 
1.3 Sample volume adequate for , and types of analyses requested v 
1.4 Preservative correct for analyses requested ~ 
1.5 Custody records continuous and complete ~--'-
1.6 Lab sample number(s) provided v w,f"t,. I ... b t:ic."fJe"#J/,.cI~''''A.J<j <ioc .... /H .. ,J.,.. 
1.7 Condition upon receipt Information provided V- I( If ' 1/ 

1.8 Tritium Screen data provided (Red labs) ,AJO""- 1f()"I,C'.hte. 

2.0 Analytical Laboratory Report 
Line Com!)!ele1 Resotved? 
No: lIem Yes No If no, explain Yes No 

2.1 Data reviewed, signature v' , 

2.2 Date samples received v 
2.3 Method reference number(s) complete and correct \0 
2.4 Quatity control data provided (MB, LCS, LCD, Detection Limit) V~ 
2.5 Matrix spiketmatrix spike duplicate data provlded(if requested) r" NtJt re~~fuJ d,J fl~co(l, W Ut... ~{ItfSP IUJ»w 
2.6 Narrative provided v '{ I 

---
2.7 TAT met .//'. 11'/of HfW'vt-d to oft 6vt InS' ~c.v l0cft,/5 ~ 
2.8 Hold times met -,/ 

, 
. 

2.9 ·AII requesled result dala provided V- (iI'~l~ dc.-k T<!..fUy"",,-~c1.. f!~fll),..ff.,( 1/ZA('if., 

Based on Ihe review. this dala package is complele ~es 
II no. provide : correction requesllracking # and dale correclion requesl was submitted: 

Reviewed by:M 1-!..l...:. • ...:l.,~/:l!'I,J _________ _ Closed by: ____ __________ _ Dale: 



..... 

DATA QUALITY INDICATOR CHECKLIST . . 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

:;. -
"-. . 

........ 

Project Name 0 v \3 3. 3. £ B S ~ ~-(. to 5 £', \::h Page 1 of 5 

Case Number '3 ~ 2- I . c.( () C> 

Sample Numbers 0 Z 't y~ tf - 0 z. q g-rz , ..... dvs,:"'" 

ARlCaC No. /)5.22::;- Analytical laboratory L.o c '=-- 4""," ,q.. .::, soa No. Z- 7/?-8 
ARICOC No. Analytical laboratory soa No. 

ARlCaC No. Analytical laboratory soa No. 

ARlCaC No. Analytical laboratory soa No. 

10 EVALUATION 

Item Ves No H no, Sample 10 NoJFrac:tion(s) and Analysis 

t) Sample YOIume, cxlntainer, and 
preservation correct? v' 

2) Holding times met for aD 
samples? V-

3) Reporting units appropriate for the 

/ matrix and meet project-specific 
requirements? 

= 
4) Quantitation limit met for all 

samples? / 
5) Accuracy 

a) Laboratory control sample I accur~ reported and met for 
all sample.? 

b) Surrogate data reported and 

V 
V 

met for all organic samples 
/V() 1" ltv r7/rct1I. big analyzed by a gas chroma- /' tography technique? 

Reviewed by: L.(11~·;';:~T. o..;;,J ____ _ 

Date: 1-f -'ib 

AU2-94ISNL:50P30448.Rl 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNAUDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

Page 3 of 5 

an .. (V?"S tLu.. h,cfn/ ~I {fdo (ri{'~c A:pWM b ICA/I- .sh~cJ1 ieos;ll~ (:=!. • ..J-G. 

"",' 61GuH ru()4- ~ U-23~!i tJ"cll/~~3,?77"UV/J ffcltJ.r':J.o.pk;r ~ 

- r"v/n~,.A- &&1./1. "D2.rD;t~...oz.. -tJ] ~J"Cc. ;$ -t7-<c,""d" .... &<:<7,..,0 .... ;../1. 
( F f ;) j 

" G 2) fT'e"~.A b\".u\:" \-\a.. d pt?~! ~ VO- (V> ~ c::1:,9*'- "" p.p<- ~ ~-2jJ 1=( 

V'l:;). ~ U-279, f 11-2S'N ~ "V~'n~ -- KJ~"/ NJ-< ~~-f 

?#t"CcJ'>«' CJ{ Ic.:" ......... tt.."sb Q\ .. "lc. ((.rJ\u .... ,...v~ ,h;.., ..... Aryl., Jaw! Ao- (>tV ., f: 
'S 

a oj J oVQI.<-. 1\.. ,v-o~ 

eJ.oO;'O ,.,.,o;)L v J 

" 10. 

;/ :rO t.. t:... f2 L 4- C't: 01 u., ,..,M . 0 .0 01 2 "i?/ c.. 
s,/~r fJ·C(Z -ep Ii.:; 

0:0012- M~(L &t."c/ 

Reviewed by: I?If ~ ~6-.< 

Date: 7 _fC> -Yb 

ALI2-941SNL:SOP30448.Rl 



'~ -.. __ -.... ·.;" t •• ...1:'"'_ . 

,-
~ : . 
~ . - . 

DATA Gu~LITY INDICATOR CHECKLIST 
(DATA. VERIFI~A nONN A..I:IDA no~ ,LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample! 
Fraction No, Analysis Qualifiers Comments 

/ 

/ 
/ 

/ 
/ 

/ 
V 

/ 
/ -. 

/ 
/ 

/ 
/ ~ - '. - . 

/ 
/ 

, . V . 

/ 
/ 

! 
I,. 

Page 5 of 5 

Reviewed by: rv'1CvL(C ~ cl.J Approved by:" ____________ _ 

Date: C[,-/ D ,- 90 Date: 

"Task/Project Leader must approve data package. 

AU2~NL:SOP3CUe,Rl · 



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

TOP 94-03 
Rav.O 
Auacnmenl C 
Page 35 of 115 
July 1994 

Page 1 of 16 

SITE OR PROJECT 0\,)1;'$3 eR s.\~ ("S SI<-A CASE NO. '31o:;t, \ ·400 
I 

ANALYTICAL LABORATORY t... ~~ L -:f 11 ro 
LABORATORY REPORT # --=L~"':I-'-.:.l..:.:.-:t...::<a:.....-__ _ 

TASK LEADER CliroI! LgJe~! 0.,\.\)",) ~'H("'~\l~~ 
NO. OF SAMPLES _________ _ 

SAMPLE IDS Q2C(tfoc{ - 0 29P.S- . fJZ7'Hft 

SQl(~' D29i'q-c.. -r..;r.,~ 

DATA ASSESSMENT SUMMARY 

ICP AA MERCURY CYANIDE 

1. HOLDING TIMES I.e '--" 
2. CALIBRATIONS L--'" L.-' 

3. BLANKS U .,.-/ 

4. ICS /' 

5. LCS .,.-/ 

6. DUPLICATE ANALYSIS /' /' 
7. MATRIX SPIKE .",- V" . 
8. MSA 

9. SERIAL DILUTION ,/" 
10. SAMPLE VERIFICATION V V"" 
1 1. OTHER QC ./' - ~ 
12 . OVERALL ASSESSMENT 7' /' 

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

UJ - Undetected. estimated 
R - Unusable (analyte mayor may not be present) 

AREAS OF CONCERN: _____________________________ __ 

REVIEWED BY: -'-/It/I.1<-L"':'" ....!:J'v'(-!~~------
DATE REVIEWED: Cj -(7.. '1ro 

ALl2·94IWPiSNL:SOP3044C,R I 



1.0 HOLDING TIMES 

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

TOP 94-03 
Rev. 0 
Anachmenr C 
Page 37 of 115 
July 1994 

Page 3 of 16 

List 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 

ReRfi fl'JiJ 6. of Be h""a::. , 

/I~ 2 ~ d~Y' / 
v I ,/ /H( ~1 h ofc/,"-< j,....,r . 

,/ 

/ 
,/ 

,.-
.' 

./ • 
// 

/ 
/ 

/' 

Were the correct preservatives used? Yes 0" No 0 

List below samples that were incorrectly preserved. 

~ 

Sample No. Type of Samples Deficie'!cy /' Action 
, -. . 

-. 
" 

.-. , . 
,// 

./ 
/ 

/ 
/ 

Reviewed By: n1 M/( ')..e: 
AL.'2·~.tWP!SNL:SOPJ044C.R' 



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

TOP 94-03 
Rav.O 
Altadlmen! C 
Page 39 of 115 
July 1994 

Page 5 of 16 

Were the correlation coefficients for the calibration curves for AA. Hg. CN. and other spectrophotometric 

methods ~0.995? (Check calculations performed for calibration curves.) Yes ~ No 0 

If no. list: ____________ -:::,..L'--___________________ _ 

Z 
7 

Date Analyte Coefficient Action Samples Affected 

foh~/7 " ~ (';::: ,. ~9i'i~ 2 ~ . 

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 C9J11inuing Calibration Blanks (ICB/CCB) been analyzed at the frequency required in the EPA 

method? Yes 0' 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. ' . 

Required 
Analysis Date (CBICCS No. Analyte Cone. Detection Limits Action Level Samples Aflecled 

t... '~41 fir, ~'3 ~·.U {"dI'M/v-.. 11J;2.ftl~/b o/tV \ I." ""7'1 kv oz..qrbS"- Dl 
S,l~ .. IO~~l/~qJ z.o \.~ 

dl/ rc~ ~'h1fv-o. lo)W ;"'!J. O'·fr £.i-
I..s/'/~ I.f,·~;;~' ~'l 0 ~,o 
I ,., J 1(]IIfffA& . IJ.I:(,.JA. IZ.O: ,~, ?,3 '\ 

~J..f~ 0./11 J[ if: D'~~ it 0.'0 . - ~ /. r • '. 

Reviewed By: _ ..... n1=t. ~~"""''--=7T.:>C=lO'<::'.L..----'---- Date : ----!1~-_lu_-....:~~t. _________ _ 

. AlJ2·94IWPISNL:SOPJ044C.Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation LeveI3-DV3) 

3.3 Field/Rinse/Equipment Blanks 

TOP 114·03 
Rev. 0 
Attachment C 

. Page 41 of 115 
July 1994 

Page 7 of 16 

Was a field/equipment blank analyzed as required by the EPA method or QAPjP? Yes g/ No 0 

List below analytes detected in the field blanks. NOTE: 
digestion weights and volumes. 

For soil samples, calculate blank values using 

Aa ($l~~ 0,0025 !'Ob/L 
. ~ 

C::.:.\O 1S\cJL S' ~(,~ 1.\,: L I /\/It ~ J~u 0N-1 5l. I Sh,.,!as. .,---
\ ~ I I () .~ 

,i?' 
/' 

Collection Dete . Samples 
Date Blank 10 Analyte Cone. Inits Action Level Affected 

./ 
/' 

V 

./ 
/ 

/ 
/' 

/' 
4.0 ICP IN~ERENCE CHEC AM I K S PLE ANALYS S 

Was ~n ICP interference check sample (ICS) analyzed at~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 affected: ____ -..!.NO....;:,,::....:i_~....:.:~':fvUJl~· ~.J:::.....-...I.,-:c.iV~~=~11.!:-'rxJ.I66......t..r«Il:J<Q:..t..(~n~ __ ---,-_____ _ 

. Are the values of the ICS for solution AS within BO·120%R? Yes ~ No 0 

If no , is the concentration of AI, Ca, Fe , or Mg lower than in ICS? Yes 0 No 0 

Reviewed By: -.....:.d/~o.,.K""""" __ "1~t:N'~ ___ _ Date: _----L.q.....;-(-=.l-_-..!..~ _h ______ _ 

ALl2 ·94iWPISNL:SOPJ044C.R 1 



TOP 94-03 
Rev. 0 
Attachment C 
Page 4301115 
July 1994 

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

L 
Page 9 of 16 

List below any LCS recoveries not within limits. 

Preparation 

~ Date Analyte O/OR Samples Affected 

L 
/ 

V 
/ 

/ 
V 

/ 
/ 

/ 
6.0 LABORATORY DUPLICATE ANALYSIS 

Were laboratory duplicate~ analyzed at required frequency? Yes g/ No 0 

Samples affected: I-C:ft..e 1J ~ A ;vtS D cv,.J ~iJ 1lt; 5 b c. -I-v l. 
IUD S~ l{Af- dvp Il~#f.t \.4;q S Nt\) U'I ~1""~.::t7 

Was laboratory duplicate analysis performed on field or equipment blanks? Yes 0 No ~ 

Samples affected: ________________ --:... _____________ _ 

~. 

Is any value for sample duplicate pair <pal and the other value> 1 O,vc.r:>rr""r- NO~ 
Samples affected: 

----------------~~~--------------------------------

Reviewed By: vn ('11 It tv' Date : __ q-'---:...:;(v_q_~ _____ _ 
AlJ2·94IWP:SNL:SOP3044C.Rl 



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

TOP 94-03 
Rev. 0 
Anachmenl C 
Page .5 of 115 
July 1994 

Page 11 of 16 

Samples affected: U\2? pa.t-:- t'le' he lJJ 02'1 Xb "-of <::; uJ . 
02.9 ~7+-0( :bu~~ I....I( tl,oc:,c.n;p=hN= c-g -GJ2-a-S_ 

A-s i &-( g e.) P b ,.L1 ~y..( r'~J q 0 IlP.D -.t?~ I ~ r "=71 ~ It e-lv--oy t< r, ~ " ;­

~ tj( fHIY ""td'(N.'t:.I (/ALO~L"V -;va (.)~ (rQ.n. Ct'S~(51V¢J 
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 
ActiO')/' 

Samples 
Sample 10 Matrix Date RPD Control Limit Affected 

/' 
/'" 

/ 
V 

/' 
/' 

/' 

/ 

Check lor 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 predigestionlpredistallation spike. 

Was a matrix spike prepared and analyzed at the required frequency? Yes ~o 0 

Reviewed By: rv1~ ~ fit". Date: _---'-'1_-(_z.-_f_~ ______ _ 
A~.'2 ·94IWPISNL :SOP3044C . Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificatlonNalidation Level 3-DV3) 

TOP 84-03 
Rev. 0 
Alladlmen! C 
Page 47 01115 
July 1994 

Page 13 of 16 

NOTE: If preparation blank spikes are analyzed, evaluate recoveries. Th e recoveries can indicate whether 
excursions in matrix spike recovery are caused by sample matrix effects r poor digestion efficiencies and/or 
problems with matrix spike solution. For example, if matrix spike reco ry for selenium is 0% and preparation 
blank spike recovery for selenium is 92%, this may indicate sample atrix effects. 

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS 

Were duplicate injections present for each sample, includin equired OC analyses (not required if MSA is 

done)? Yes 0 No 0 

Samples affected: ______________________ ~---------------------------------------

Were postdigestion spikes analyzed for s les, including ac samples? Yes 0 NoD 

. ' . 
Were postdigestion spikes. analyzed the required concentration? Yes 0 NOD 

Samples affected: __________ + __________________________________________________ _ 

Was a dilution analyzed r samples with postdigestion spike recovery <40%1 Yes 0 NoD 

Samples affected: ---:7------------------------------------------------------------

MSA Analysis (Method of Standard Additions)-MSA is required when serial dilutions are not with ± 10%. Was 

MSA requir for any sample but not performed? Yes 0 No 0 

Are MSA alculations outside the linear range of the calibration curve? Yes 0 NoD 

Reviewed By: _r'YI'--;.;. . ...::~¥,........;:......------- Date: _~~_~_11_·_'t_~ _______ _ 

ALI2·94/WPiSNL:SOPJ044CR I 



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

11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

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

Page 15 of 16 

Are instrument detection limits present and verified on a quarterly basis? Yes g/ 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 analyte? Yes 0 
(II IDL > required detection limits. flag values less than 5xIDL) 

Samples affected: _______________________________ _ 

Are ICP Interelement Correction Factors established and verified annually? Yes if No 0 

Are ICP Linear Ranges ~s;a~lished and verified quarterty? Yes ~ No 0 

II no for any of the above, review pro~lems and resolutions in narrative report. __________ _ 

11.2 Reporting Requirements 

Were ~ample results reported down to the pal? Yes if No 0 

If no. indicate necessary corrections. ________________________ _ 

Were sample results that were analyzed by ICP for Se, TI, As, 9r Pb at least 5xlDl? Yes 0 No ~ 
~u I~P ' iJ:74 1lI1 ~ /( l',f.~-v15. 

Were sample we!W'ts, volumes, and dilutions taken into account when reporting sample results and detection 

. limits? Yes G'J'" No 0 ~ AJ..(1pdf'cJ. M -l'ftP(~J, ~ ~~ 

Reviewed By: ~rn~~.()-v~·.;:...·-I-------- Date: __ t,_,_/~~-_7_~ ______ _ 

Al/2·94IWPISNL:SOP3044C.Rl 



, 

ANALYTICAL RADIOCHEMISTRY DATA VALIDATION 
CHECKLIST 

Project Name EP. 0" 133.3- Site Name' to s- ~k'~ 

Laboratory Name/Job NoJBatch No. J...cJr..I..~~,f I/- s ~j1I7- B Chain of Custody No. () S"~ ~ -:;. 

Analysis Method rS/I-7I,. rs.-/I o5,.-<;D Parameter List: -
REVlEWITEM YES NO NA COMMENTS 

A. HOLDING TIMES 

1. Preparation and analysis holding times ,/ 
met? 

2. Short-half life parameters analyzed for and ,/ 
checked? 

B. CALIBRATION VERIFICATION 

1. Detectors numbered and documented? Y' 
2. Frequency: Daily V, weekly __ , or (1A1;b,..~ ~ .. Iplt. sp~c .....a s+n-~;. .... <.J'", • .ul~ 

monthly ? p"'p""ccl S' ..... H~ ,1 "\'''''".. ~J'" ~'>' C .. I. (!'-.It. .u.dy . 

3. Acceptance criteria: Met? V 
C. LABORATORY CONTROL SAMPLES 

1. Standard: Independent. certified reference "./ 
material? 

~. Frequency: Each batch? V 

3. % Reco~ery 80-120% or ? ./ 1S' -I?.r; 1 .. ~ +..r ..s~ -1' 
D. METHOD BLANK 

1. Frequency: Each batch? ,.; 

2. Matrix: Matrix specific? ,/ 

3. Preparation: Entire procedure? .,/ 

4. Blanks show contamination? V :5e~ •• )01 ~ 

E. MATRIX SPIKE 

1. Frequency: Each batch? ". tnS /IYlSD IfJI¥'f nb~..I."....,., J. II'-.J 1>"".1,6 ('4r--.. 
2. Matrix: Matrix specific? ",/ u--al .. ~r 

, 
• 

3. Preparation: Entire procedure? ~ 

4. % Recovery: 75-125% or ? v" 

F. ANAI.YTICAL YIELDS/OTHER 

1. Tracer: Correct type. recovery met? ....... 

2. Ingrowth and/or decay: Correct factors V applied? 

3. Solids density: Planchette loading ./ -t-- s fl.- C,O ,<5 mg/cnr? 

G. DUPLICATE 

1. Type: Lab or field? V'" 4 ~ (' o-t-I.r. ( D '-'D I ((' e... Ie. H~(d'Duotff',k 
Frequency: Each batch? v' I 

3. Matrix: Matrix specific? ,/ 
4. Preparation: Entire procedure? v' ~ } " "f 

AU()9.g,IWP/LITCo:n&59 B-l 310723.00S.01.000 09116196 8:21am 



METALS ANALYSIS DATA VALIDATION 
CHECKLIST (CONTINUED) 

Project Name 612., ou 1333 Site Name b:S- BrA 
Laboratory Name/Job NoJBatch No. Lo c J:.. "~t!'d A-s. L r(+~ Chain ofC~stody No. D 5"~2-=t-
Analysis Method ~'D -1l. I ~So_u I -oS ,. J7 0 Parameter List: ---

REVIEW ITEM YES NO NA COMMENTS 

H. ANAL YTE DETECTION . . 

1. Detection limit samplelbatch specific? V S~Jt, }(IIcctlc. M-D-4 f ~ 
2. Errors evaluated? ,/ 
3. False positives/negatives suspected? V 5c-e A.Ja~ 

Reviewed by: __ m""'--'-lo..In.oloo.J....=:;......lo{,I:.\FM~...-"l:_1.;....c::::"--__ ~..J.I...;..I __ r. (L....-:-' ..:;.~ __________________ _ 
, l 

AU09-9S/wPILITCO:i38S9 B-2 31072J .005.01.000 09116196 8:21am 



ANALYTICAL RADIOCHEMISTRY DATA VALIDATION 
CONTINUING COMMENT SHEET 

Project Name cP- CU J3.3~ Site Name ~~ iHA 
Laboratory Name/Job No. t-.c.I:..I,.~~ tl-~ L. f /-=1- 8 Chain of Custody • D Sci "J -=t-

REVIEW ITEM REFERENCE COMMENT 

E-/ D~ -tt"'t:~ 41. ~ ,s. Nb-f .ft~ 1,';"""" I ........., C'a /. (" I.. ~ Ie:: 

10 113/ C, lD •• H ..vlt'l...f,;...u 1L.d- l-r .10-1 J b,.. YV.:J I~ r,. < f (f1,.;..> 
,; -hv- Q {~4t. - ~&I~' 'I . Nt. "" ... + ..4: -'~ ( NJ. -c" Cc 1 cI" I-a.. 
-/d\ ~ .. at! ~ k. '"jZ, i}/IU'i: (/ , .... o.,c-f q"fa (vs; f -Ir-
I (s.. - -fi.... .....-( 1J0-V -G.r f7) 2.. "4' bB--Q.? -!l.+X <fD'tI:V' ~.,~..u+ 

D-;.f 5~ ~ *"'-0 c\ b I", .;\c. ct~ -ho ..v\ D A -Pzrr 11-. - 2. 2 8' 

a,.MJ B I' -1(0 . Pr" JQO~ oIW. t1..",~ I..lt: .... k. 0. L"'-""f M T'\ A -i ..... 
" -~ 3?/c./ Q. ~~" J~:t ~ S. l-... !"/'UoI..~ -PI tH e:. ~ .A -h. 
\-,'a ... 1-:.. ~ s. -,"IQ.<:. &< C ,. ",.,..J II, .. IL ~ _ \I . . 

\ ~'l 

tI-3 T~ .:l~ g Ns~1-f ~ c.. .-.A_ ID X ~-k" ~e.-.J 

tl 1lt.<. so~ I <::1> _" I~ I'Y\ ',2. 9' 1/6 :jL-" ~~ 1("... ,./,. I... d IV' 

N4+ .. ~lI.)dl~.ff.~"1I d,J:" .... l'd - -rI.L ('ov .... rO c..---Of -K p r <e ., J 

f5 "I "-c;"", -J7,..W ~'.....,[ b .. ce . (j ~ e/)'YI ~. ~ffl1>4<",...j 
tl( I.u. ..... c..~r:J; 11t.u ~W~ 

.. 

Reviewed by: _______________________________ _ 

AU09-9SIWP/LITCO:TII!.59 B-3 31072.3.005.01..000 09116/96 8:21 ... 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORAl'ION 

Sandia National Laboratories 
Attn: Mr. Lon Dawson 
Department 7582 
P.O. Box 5800, MIS 1147 

September 18, 1996 

Albuquerque, New Mexico 87185-1147 

Data Validation for Operable Unit 1333. 

Reg'.onal Office 

SJOI Centre! Avenue. N.E.-SUlte 700 
AlbUquerque. New MeXlCO 87108-1513 

505-262-8800 
Fax: 505-262-8855 

Project No. 301455.324.01.000 

Environmental Restoration Site 65 E Analysis Reports 

Dear Mr. Dawson: 

Data validation levels 1 and 2 (DVI and DV2) were performed on one laboratory analytical data package 
containing sample analysis results, summary quality control data, and raw laboratory data for soil and 
water samples collected at Environmental Restoration (ER) Site 65 E. Data validation was performed in 
accordance with the Sandia National LaboratorieslNew Mexico Sample Management Office procedure, 
"Verification and Validation of Chemical and Radiochemical Data, TOP 94-03." These samples were 
collected at ER Site 65 E and recorded on analysis request and chain of custody (ARCOC) 05237. The 
analyses were performed at Lockheed Analytical Services laboratory and released in report numbered 
L 7242. Any typographical or transcription errors that were identified were either hand corrected, initialed 
and dated, or corrected analytical reports were requested and obtained from the laboratory. Data 
validation findings are discussed below. 

Lockheed Analytical Report L7242 (ARCOC 05237) 

Soil and aqueous equipment blank samples were analyzed for Resource Conservation and Recovery Act 
(RCRA) regulated metals plus beryllium and explosives residues by Method 8330. Soil samples were 
designated as field duplicate samples on the ARCOC. Parent samples of the soil duplicate samples are 
not indicated on the ARCOC. 

RCRA Metals plus Beallium 

RCRA toxic characteristic metals list plus beryllium were analyzed and reported on a total metal, 
as-received (wet weight) basis. Mercury was not detected in the soil samples, however the qualifiers 
"UJ" indicating an estimated reporting limit are assigned because of low bias reported for mercury in the 
laboratory control sample and laboratory-batch matrix spike and poor precision in the laboratory-batch 
matrix spike duplicate. 

\n estimated value for silver in the equipment rinsate blank sample was qualified with "U" for undetected 
.ecause of contamination in the laboratory-batch method blank. Low-level contamination in the 

AU9-96IWPISNL:L-Oaw2.wpd 

IT CorporatJon 15 a wholly owned Subsldlary ot lnrernaoonal Technology Corporation 



INTERNATIONAl 'l"ECHNOLOGY COllPOIlATION 

Mr. Lon Dawson 2 September 18. 1996 

laboratory method blanks for other metals did not qualify positive results in the associated soil or 
equipment blank samples. 

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

Explosives by Method 8330 

Results for explosives residue analyses in soil and water are acceptable. All quality control measures met 
acceptance criteria or had no effect on the resulting data. 

Reviewer comments and assigned qualifiers (if any) relevant to specific samples are found on the data 
validation forms. Unless noted otherwise, all analysis results are acceptable as reported. Please review 
the validation documentation and contact either myself or Pam Puissant, Dept. 7S 13, with any questions. 
Review comments have been provided to the SMO for inclusion and filing with the laboratory report 
original. 

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

Respectfully submitted, 

IT CORPORA nON 

~~t~ 
Project Chemist 

ML:ca 
Enclosures 

Al19.96IWPISNL:L-Daw2.wpd 

IT CorporatJon LS a wholly owned subsJdzary ot InternatIonal Technology CorpoIatlon 



SMO ANALYTICAL DATA ROUTING FORM 

Project Name: CMl-((o\-\.c.,.;TEST ~/t 

SNL Task Leader: C. ~ LroEK , 

Case Number: 5' 2/. 40b 
OrglMail Stop: J~.$" III C/,? 

SMO Project Coordinator:-JL~l,)""", O ..... Nr....L-____ Sample Ship Date: ~iU L{jq ~ 
ARCOC Lab LabID 

Date Results Received: 

Preliminary: ____ Final: __ 7-~'.L.::2;;......ql.....l.\....t.4~(c ____ _ 

Corrections Requested From Laboramry: _____ Requestor:. ___ _ 

Date Corrections Received: _____ _ 

Date Assigned to \ 
SMO Reviewer: _3=--i-l!o...!:~:::..a_'_J"""". 9L.:j(..,E--_ 
Date Review 
Complete: 

Date ofPrelirninary 
Notification: 

Date of Final 
Transmittal: ...... q....;,.-r11----:.._f..t __ _ 

Transmitted By: ~'-'I=,J.....,~~""~--_ 

Reviewer:._~L .... U..Ll.lo1::0~N.1...-__ _ 

Signature: d1J ~(JA.. 
Person 
Notified:. _______ _ 

Transmitted 
To: f,..,., 3)4 ..• so.J 

Filed In 
Record Center: _____ _ 



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATlONNALIDATION LEVEL 1· DV11 

1:+,,00.1 3ttC',,,,o\l'c. 

Project Leader Garol~ ~\'e.k.1 Lo,,", 1)q ...,,sD..J 
• J 

ARiCOC No. DS'~3T 

Project Name C~J(y/)'$ Tf'S+~.s EI(Sllc.I&:.s-"E" 

Analytic<al Lab Lock'-'eed ~l'a-h.;~ I S"'\J~, 
In Ihe lab/es below, mark any Informa/ion Ihal Is missing or inCO"8CI and give an elCplanalion. 

1.0 Analysis Request and Chain of Custody Record 
Line Com "ete1 
No. Item Yes No If no, explain 
1.1 All items on COC te • data enlly clerk initialed and dated v 
1.2 Conlainer type(s) correct for analyses requested v' 
1.3 Sample volume adequate for , and types of analyses requested ,/ 
1.4 Preservative correct for analyses requested ,.., 
1.5 Custody records continuous and complete ,/ 
1.6 Lab sample number(s) provided V ~ ~b I~';~ _d MD~uh~ 
1.7 Condition upon receipt information provided v :r,., l,."".1r.,., ............. ,{-. 
1.8 Tritium Screen data provided (Rad labs) AJ 0'7 A-DD1., A-RL ff'" 

20AnIlcaiLbot R rt aryt a ra ory epal 

Line Com~lete1 

No. Item Yes No If no, explain 

2.1 Data reviewed, signature v 
2.2 Date samples received v' 
2.3 Method reference number(s) complete and correct v' 
2.4 Quality control data provided (MB, LCS, LCD, Detection Limit) v 

TOI' >,·. ·01 
llcv. I 
A lIachlllcll. A 
N'ovclllbcr 1')1)5 

()~ //~ r-'!5 

Case No. 5(002 /. I.{ DO 

SOG No. L 12. L{ L 

Resolved? 
Yes No 

Resolved? 
Yes No 

--

2.5 Matrix spike/matrix spike duplicate data provlded(if requested) ~ p.+ f'e.1.--·;)lecJ 1. .... -\-I't.-.~oL ..Q; 5_ b ... +. t.. Qc::.. .--
2.6 Narrative provided 
27 TAT met 
2.8 Hold times met 
2.9 All requested result data provided 

Based on the review, this dala package is complete 

If no, provide: correction request tracking tI 

Reviewed by d\~ IyM 

" 

--
v , 

Y 1<1.112-f 'tlil/fJY" 2... ,," $. It; I: PillS f JlJ rI>."J 
.. ~ 

. -_. 
Iv -

and dale correction requesl was submilled: 

Dale: 9- 11-9 (, Closed by: ____________ _ Dale: 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-OV2) 

Project Name Co .. rcw$ ftr f &errS k1< Sj '4. ,5£ . Page 1 of 5 

Case Number 5G;Q/. 1CO 
Sample Numbers p2 Nzt. ~ ~ P 19 -:rzr-oV( '.s; t>2ff.p j?$ oS;. 02.7123-d 'I, O~-

ARICOC No15"2S;;Z Analytical laboratory Lee~,/ A::5 SOG No. )... '7-2.1.{2-
ARICOC No. __ _ Analytical laboratory ______ _ SOG No .. _____ _ 

ARICOC No. __ _ Analytical laboratory _______ _ SOG No .. _____ _ 

ARICOC No. __ _ Analytical laboratory _______ _ SOG NO .. _____ _ 

1 0 EVALUATION 

Item 

1 ) Sample volume, container, and 
preservation correct? 

2) Holding time. met for all 
samples? 

3) Reporting units appropriate for the 
matrix and mHt project-specific: 
requirements? 

4) Quantitation limit met for all 
samplea? 

5) Accuracy 
a) Laboratory control sample 

accuracy reported and met for 
all samples? 

b) Surrogate data reported and 
met for all organic samples 
analyzed ~, • ga ehlDma 
.:.01,-.11, IRfintque' 

Reviewed by: t1'fo.&& ) ~ 
Date: q~1 1-9(" 

AI.i2·IM.5NL:SOP30448.Rt 

Yes No If no, Sample 10 NOJFradion(s) and Analysis 

.,/ 

/' 

v'" 

/' 
I rl\o .. ,., ..... ~o'~\ Us. ri'r..-...... ~ b,,~l., 

~ '3 ~ $~} IDa..V bU6t'1 ( 

fi.r lIRa... (?tP~ p, r.?~i) 4/t ~d 

~ 
, , 



' ..... 

6) 

7) 

DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICAnONNALIDAnON LEVEL 2-DV2) 

Item 

c) Matrix spike recovery data 

reported and met for all 

samples for which it was 

requested? 

Precision 

a) Laboratory control sample 

precision reported and met for 

all samples? 

b) Matrix spike duplicate RPD 

data reported and met for all 

samples for which it was 

requelled? 

Siank data 

a) Method or reagent blank data 

reported and met for all 

samples? 

b) Sampling blank (e.g •• field._ 

trip. and equipment) data 

reported and met? 

Page 2 of 5 

Yes No If no. Sample 10 NOJFraction(s) and Analysis 

Ie)"" iI~S ~/tIt!JP fly "'-It:VIo ;A.I 7Jl. '?9/4 -K.f 
" 

,/ 

p",~,~ ~ kJe( . 6)<": ~C ....... ffi.+ 
v' 'Z I ,., It$l) IIJ"sj. ~ ej'e«!cb • r 

'''-'' L 1 l! J -.,. S.,;J., - ~ \)0. \000 eon . (!..-<' IT c::::oo."-I""'" ~ 

S;1ve-'UI \oJIIo~ -\"0.1 .301 ( 't\U ,\Ql...hot,.,:-

aKc.l ~l~ v .. lu<. (PAd 

\T' v.u.1>L C"j_+- Lt.bo' .... "'" J,,'..- A n~""~ 

,/ ..At sd....., '1.;) e", ___ L.u...ic. T:;Z~'fl'-od-/ 
k (~ "-4l~ ~ l~_', 'f-

8) Narrative included. corrac:t, and 

complete? 

~~~~;:;.:.:= AU items marked "No· above must be explained in this section. For each item. give 
the analysis, if appropriate, of all samples affected by the finding. 
m "IJ sC... w:-tl r ;,t !, (LS M.5 

Date: 

AlJ2·9ClSNL:SOP30448.R1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-OV2) 

2.0 COMMENTS CONTINUATION SHEET 

Reviewed by: yIlJ ~ 

Date: /7 -/:;-1~ 

ALI2·~NL:SOP3040C8.R1 

Page 3 of 5 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only salT1lleSlfractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample! 

Fraction No. Analysis Qualifirs Comments 

02. ttr 10 -0 tf /I.e. v::rltrp _ J.~) ~C 0, A1.5-D 
.- ""oJ /;~S ~~ dltY ""'tSl~ -

027 qZ~-ot./ 
': 0 

tI~-_a .. It'~ v:r Iftf GC-1\, I ~-h 0,;:., "'£~k /'u,~ 
02. q9Z~ -0<'/ fJ : III-L. <J A "" -Sf ~ V 

0 

/' 
/ 

~""""''''''b''''''''' - / 

QUALIFIERS: 

J. Estimated quantity (provide reason) 

B. Contamination in blank (indicate which blank) 

P. Laboratorypreeision doH not mHt criteria 

R. ReJ)Orting units inappropriate 

N. There is presumptive evidence of the presence 

of the material 

UJ • The material w .. analyzed for but w .. not 

detected. The _lOCiated value is an estimate 

and may btl inlCCUrate or impreciH. 

Reviewed by: 

Date: 

AU2·94ISNl:SOP3044.Rl 

$It ... f>.. ~/~ ~ IjtJ ~ ~-n ... u 
.A. J b k ... ~ !AI. lot. 

L 
/' 

/ 
./ 

Q. Ouantitation limit does not meet criteria 

A. Laboratory accuracy does not mHt criteria 

U. Analyte is undetected (indicate which analyte and 

reason for qualification) 

NJ • There is presumptive evidence of the presence of the 

material at an estimated quantity. 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATlONIVALIDATlON LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sampl81 
Fraction No. Analysis Qualifiers Comments 

/ 
/ 

/ 
/ 

/ 
L 

/ 
/ 

/ 
/ 

I 
/ 

. .. L 
/ 

/ 
/ 

~. 

Page 5 of 5 

/ 

Reviewed by: Approved by:- ____________ _ 

Date: Dale: 

'T askIProject Leader must approve data package. 

ALI2·94ISNL:SOP30448.Rl 



III INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Sandia National Laboratories 
Attn: Mr. Lon Dawson 
Department 7582 
P.O. Box 5800, MIS 1147 
Albuquerque, New Mexico 87185-1147 

September 18. 1996 

Data Validation for Operable Unit 1333. 

Reglonal Ottice 

5301 Central Avenue. N.E.-SUlte 700 
AlbuqueIqUe. New MeXlCO 87108-1513 

5Q5.262-<lBOO 
Fax: 5Q5.262-a8SS 

Project No. 301455.324.01.000 

Environmental Restoration Site 65 E Analysis Reports 

Dear Mr. Dawson: 

Data validation levels 1 and 2 (DVI and DV2) were performed on one laboratoI;' analytical data package 
containing sample analysis results and summary quality control data for soil and water samples collected 
at Environmental Restoration (ER) Site 65 E. Data validation was performed in accordance with the 
~andia National LaboratorieslNew Mexico Sample Management Office procedure, "Verification and 
Validation of Chemical and Radiochemical Data, TOP 94-03." These samples were collected at ER Site 
65 E and recorded on analysis request and chain of custody (ARCOC) 05358. The analyses were 
performed at Lockheed Analytical Services laboratory and released in report numbered L7186. Any 
typographical or transcription errors that were identified were either hand corrected, initialed and dated, 
or corrected analytical reports were requested and obtained from the laboratory. Data validation findings 
are discussed below. 

Lockheed Analytical Report L7186 (ARCOC 05358) 

Soil and aqueous equipment blank samples were analyzed for Resource Conservation and Recovery Act 
(RCRA) regulated metals plus beryllium and explosives residues by Method 8330. Soil samples were 
designated as field duplicate samples on the ARCOC. Parent samples of the soil duplicate samples are 
not indicated on the ARCOC. 

RCltA Metals plus Beryllium 

RCRA toxic characteristic metals list plus beryllium were analyzed and reported on a total metal 
as-received (wet weight) basis. Estimated laboratory "J" flagged values for cadmium in two soil samples 
were qualified during the review as "U" or undetected because of laboratory method blank contamination. 
Similarly, an estimated value for silver in one of the equipment blank samples was qualified in the review 
as "u" for undetected. 

lductively coupled plasma emission spectroscopy (ICP and Trace-ICP) and atomic absorption cold­
, apor analyses generally met quality control limits for accuracy, precision, and blank contamination as 

Al.I9-96IWP/SNL:L-Dawson 

rr CorporatJon 15 a wholly o wned su..bsJdlary oj International Technology Corporation 



INTERNATIONAL TECHNOLOGY CORPORATION 

Mr. Lon Dawson 2 September 18, 1996 

evidenced by results reported for laboratory control sample, laboratory control sample duplicate, matrix 
spike, matrix spike duplicate, and laboratory method blank. 

EXl?losives by Method 8330 

Analysis of the aqueous equipment blank samples for explosives residues was rejected as unusable during 
the data review. Initial extraction and analysis of the samples was reported by the laboratory to be 
contaminated with nontarget compounds that interfered with quantitation, surrogate recoveries, and 
quality control. Reextraction and analysis of the aqueous samples was performed outside of the 
extraction holding time and showed unacceptable control sample recoveries and precision. Matrix spike 
and matrix spike duplicate were not performed in the aqueous matrix because of limited sample volume. 

Soil sample results for explosives residues are acceptable. All quality control measures met acceptance 
criteria or had no effect on the resulting data. 

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

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

Respectfully submitted, 

IT CORPORATION 

~o(r 
Project Chemist 

ML:ca 
Enclosures 

AL/9.96/WP/SNL:L·Dawson 

IT Corporanon 1.5 a whoUy owned subs.idra:y cf international Technology Corporauon 



SMO ANALYTICAL DATA ROUTING FORM 

Project Name: C,fQqDll.S~,w Case Number: 3;;;/. 'ioo 
SNL Task Leader: c~ a t:.{).;]"'M~ OrglMail Stop: '7 ~"g s=j /ll{;? 

SMO Project Coordinator:_,.,LutD......ocN...!-____ Sample Ship Date: ~ (1=/ '1~ 

ARCOC 

D~3~ 

Lab 

Date Results Received: 

LabID 

Prelirninary:, _____ Final: :tI ~1 Itt' 
Corrections Requested From Laboratory:. ______ Requestor:. ____ _ 

Date Corrections Received: ______ _ 

Date Assigned to r/zQ/9f .L.Y~N SMO Reviewer: Reviewer: 

Date Review 
q-/( .. -~ c;. Complete: Signature: }1/1. £c" cW 

Date of Preliminary Person 
Notification: Notified: 

Date of Final Transmitted 
Transmittal: q.[7-...qr,.. To: { 0,,", Daws>O..J 

Transmitted By: M.~(),J Filed In 
Record Center: 

Comments: 
------~-~-~-~----------'J::> V z ~~ 11-('1- -10z 



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1 - DV1) 

-' 

TOP I).J ·OJ 
I{ev . I 

Allachmenl A 
Nuvemher 11)1)5 

ft}~ //- f-tf5 
/H.".;.V Ju(t~ p_tl_ (.,01. heir l.~ Dw"...J "'-Name 0" 1333 C.~Y""'~ 7<.-1- k., $,10 ~5"t c ... Nok g" 2/. <t 0 0 

AR/CpCNo. 053S" AnalylicalLab k.c..k.~~~cf 1M.4~.6tJ 5""5, SDGNo. t..1-18(P 

/n the tables be/ow, mark any Infonnation that Is missing Of Incorrect and give an explanation. 

1.0 Analysis Request and Chain of Custody Record 
Line Com lele? Resolved? 
No. Ilem Yes No If no, explain Ves No 
1.1 All ilems on COC complele - data entry clerk Initialed and dated v" Alo It>..:: 1,"0 I~ . ~,... "/Jllrrhd~ I~ .. ...JJ· -1.2 Conlainer type(s) correct for analyses requested 1/' v (j~ 

1.3 Sample volume adequate for I and types of analyses requested r/ 
1.4 Preservative correct for analyses requested ,/ 
1.5 Custody records continuous and complete ...... . 
1.6 Lab sample number(s, provided ,/ IJ" J....!. J.<;<.J s"-. h .AX IUdf!¢ 
1.7 Condition upon receipt information provided ,/ -
I.B Tritium Screen data provided (Red labs) MT 1<e-QvlW () 

2.0 Analylical Laboralory Report 
Line Com:Jlele? Resolved? 
No. Ilem Yes No If no. explain Yes . No 

2.1 Data reviewed. signature ,/ 

2.2 Date samples received '/, 
2.3 Method reference number(s) complete and correct ~ 

2.4 Qualily control data provided (MB, LCS, LCD, Oelection Limit) V 
2.5 Matrix spike/matrix spike duplicate data provided(i' requesled) ./ AJ ... + - LA h.k ~uL l- "",,""lIAcn .L.J --
2.6 Narrative provided v 1) --
2.7 TAT met v ~o .... + ,., c..1d lC(..k h .... ..,,'...-, 3.vk.q V 
2.B Hold times met Y <4)W ~-t:"'-l...,J. ...... U ... ~ ..... 4< ... ..1 AJlrtb #-7 &/ 
2.9 All requested result data provided v . . 

Based on the review, this data package is complele DVes 

II no, provide: correction request tracking II and dale correction request was submitted: 

Reviewed by VY) d.- ~ ~ Dale: '~/~ 1(" Closed by: _______ . _____ _ Date: 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFlC~nONNAUDAnON LEVEL 2-OV2) 

Project Name flU 1333 C"'''vo...l) ~+ ~c, Page 1 of 5 
Case Number 3 (,2.1 • "/00 

Sample Numbers O~ "90 3 -~DS",. 6ZU9f. "0'( os=,' 0 2,9ti?' -o~ if ' D2.fU¢-;' -. 

~ ARiCOC No. ().; 3 5'8 Analytical labOratory 1..ocJ:.~~"J A- S SOG No. '- 7/8(. 
ARiCOC No. Analytical labOratory ______ _ SOG No. _______ _ 

ARiCOC No. __ _ Analytical labOratory ______ _ SOG No. _______ _ 

ARiCOC No. __ _ Analytical labOratory ______ _ SOG No. _______ _ 

10 EVALUAnON . 
Item Ve. No If no. Sample 10 NoJFraetion(s) and Analysis 

1) Sample volume, container, and 
pr .. ervation correct? V 

2) Holding tim .. met for all lifO .... ~ ... ~~IAI ~ foI'~ ..... \\ts;~ ...+-
sarnplee? V ""q4M,~S" • .J -rtlf!9i'e;-O~/.-I-"g!, ~b~J 

~~ 

3) Reporting units appropriate for the 
matrix and meet projlld-apecific 

V requirements? 

4) Quantitation Umit met for all 
sample.? r/ 

5) Accuracy I-~'" 1 ¥foS" (..I.S/'CIl -e.. ... CkJoS (.,~ I\.i .. (¥S~ 
a) Laboratory control sample V ~ oZf1Oz-cS..A OZ1tt~":'S-.... C'\ ~,,~ I.... accurcy reported and met for 

all samples? I' 'J tz~o .-r", "" ..... "',I ...... ,S ,.f "'~_ 
b) Surrogate data reported and 

~ 
(I z.Q10$-oS'"" {iy I!'lIri~s~ .... r I ~t;uoJ.S·1S 

met for 1111 organic sample. 
analyz_ ~ _._ duo ••• 
tel"~ leeillliqawrt tt41.L 

Reviewed by: ~fu.~""...L...;.... ,J ___ _ 

Date: trl-r....;11_-i_" ____ _ 

AlJ2-N1SNL:SOP3044.Rl 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION.LEVEL 2-DV2) 

Page 2 ot 5 

Item Yes No It no. Sample 10 No.lFraction(s) and Analysis 

c) Matrix spike recovery data 
rtlS r..- r"'D~""S .. ~ S';.I,.ol 0 ~ ~S 

reported and met for all 
v' t..:t" b,u ..(i;.- 3-P~~l. )., .. ....,~ samples for which ~ was .....,c..) 

requested? 

6) Precision 1'H11S'" ,.41.. LCD I:r fy.~'i~ A. u 
a) Laboratory control sample 

II' 
. . 

precision reported and met for '\IUo .. ~ 4Y '11'1?1",-M~t-. ......... I.e;.~ 

all samples? N'I-oe ~. 
3U1ol IkItALCf) ,...,.wA3:~ttr ",,~*r.,eAIC...~ 

b) Matrix spike duplicate RPD 
1'4.SJ) "'" ~~L.,1loc1 i.l oS 0 .: I ...... ,. ~ , 

data reported and met ·for all V \:J\~ ~ samples for which it was '!>-... ~ ;'Ivo .. , 

requested? 

7) Blank data .-t'.~+I~~ ''S"'' \1011 .. ".a ~ ... "" ..... ;h; !.t';.r 
I 

a) Method or reagent blank data v' ~ ... ':;"" ... J ~\1 ...... i(\ ~elalr.~ ~1a.Au reported and met for all 

samples? I"" '.a1"- G( ....... ~ c.. -' s ... ·( "I). C~I .... i"R ~ .... \ 
b) Sampling blank (e.g .• field. . r.l ' ":r" ~:..~ '-, .. b,.l ... ~ ,.;1_;., ~fI .. • ~~ 

trip. and equipment) data ,/ 'bI...,"- oZ q 0; oJ --I( 
. 

reported and met? 

8) Narrative included. correct, and 

complete? ,/ 
.. 

2.0 COMMENTS: All items marl<ed "No· above must be explained in this section. For each item. give 
SNUNM 10 No. and the analysis. if appropriate. of all samples affected by the finding. 

Reviewed by: W\Ck. k ~ a.J 

Date: ct-r=r..t;b 

ALI2·94ISNL:SOP30448.Rt 

~ 
~ 

~ 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNAUDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

Page 3 of 5 

C?)(?i)cs b\)(~c;) l\~tcq$!5 &= ~~l§l~ ~ '1ytQ$, Mc..h;y. I S .. ~plf-S 
Q29903 -OS" q.uf 02. if 8S'9-oS" ct'JSIV\;\1J n-bd~J 'Y,-B"j .. ~otJI~ +XI:<£' 

Q~ &!.l'\O.lyl~'( ~AI ~~< (QC:') 3jl9oS' ~ ~t-~h-J "oS u"ystolbl~: 
l..qJ, v'ef'cn.kJ 110 t~~ b4 h.L.. C%·ku",,;""'y '-'I /oJCW\-b~<!+ (tl'>y?QY"'./S 

1"'\-1'4-~~ u\.1b fyt.,.,~'-h.-i.O·A.l. 90W", k.w I S!.!XY!'<;;e-tt Y'f>c.o.H'\1 IN 
OZ"«t03-CIO~, ~ oft"C~ ,'j u.s fly '± c.o.,:o.,fI>J...:b • . 5-. L.{ (uv"'~U".I~J 

6 .... ~i~ c~M \,.,) u.p. z.. cu--eoo.Jl'IZls o-fr k 1( ~D \" '--C 0 ~4¥.:\'r.c~ 

apee( ~4:i«:lvli" I.\J~ O\J~'lJg \.,,~\j':"r -hM t -......J.. "' <tol\k~l.)is, S''''o~J 
~cpc tec.~ ~ q ... ;c.>t''''' \~ LeI).fk '! "'-I1\.C. c,';' ~N,J..4s, ~~ 
V-C'l-~""1 c;..,e..~':;l\ b~tt" 3~'Z 3'D. ~==-:s.4r.)tI 'tlso N.l~L~ 
0- ~ c" '" "su.,l:,!g I 

G±Ci~b) m~ r'VIS D b&h:h. N"" I?~rloslu." ,'oJ sD.-1r p"-' l)2.'j i'jb ~os-
5N~J €-"-';~-hI"C\J~ %/I!C''' Hi,", "'~" bis+ ilL.".".., rst'+-ol '; .... :k 
t.ec"~~~ 500':\ s ..... ¢g~ ¢"'S ....,.,...,=4 .. Iec.f. ~ 3-",;Yp bl" ..... c.. Q..v W"(I\I.Jp &, .. , 

~ .. L..~'a, ±""~ le .. 'll,.,.,t,Il<l(.ttr' P-Q1!'5l~~II&~~ 

"-' (74)(-:; W ~IIW ~~( t:cr-clIot·,UWI. AlA,}.. s ,.{ ...... '\&> SlY"'" b~c... orlf' tI.~ r 

\:.l~ , ,t':lI 1')"{~ o.s N6tJS-f;c-T -to {O~ 1---( &tC""", ·r., 1''1"""",$ 

~lt".Jk D29903-dO ';. ~"'~--,""" ~ ~J'S('.s(\S-.p 10lil so; ( S!:Wt!fIlS ( 

Reviewed by: ~ <:. ceJ 
( 

Date: q-tr-1b 

ALI2-941SNL:SOP30448.RI 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFlCAnONNALIDAnON LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only safllJleslfractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample' 

Fraction No. Analysis Qualifiers Comments 

O~''7c3 -oS' tnpleRwS" rna p..~ 

b 2." 8'8'7-0 5 '" v it ~ 
o '2. q '(Ct.-ol.( eel u 
t) 2. 'f rr 1f-tX( { ~ 
oze; '1°3-0,/ 44- .J, 

\I 

QUALIFIERS: 

J. Estimated quantity (provide reason) 

B. Contamination in blank (indicate which blank) 

P. Laboratory preeision doe. not meet criteria 

R. Reporting units inappropriate 

N. There is presumptive evidence of the presence 

of the material 

W • The material wu analyzed for but was not 

datec:tad. The .sociated value is an estimate 

and may be inaccurate or imprac:iaa. 

Reviewed by: {V'\. ~ d ,J 

ALI2·!WSNL:SOP30...a.A1 

~CI.~ IJN"~""-la....f.n,-. CF\oIS.;..J ~st 
"'~ ~~"'t.sl~. ~w .a..........,,~'i:J:1I:. I 
.,_a!ad:>.o • ... c!I .. ld -hAL ~Ot.. 
io:s+. \IOI\~ ~ ~ .... _ ... -t ~ ~ • ."."ucI( 

," _,~.J 'b 1 .. .,"-

.J ~ / 
r-'11locl. Io'-~ C~· ~"""j -..,,-. 
~ML' 

Q. Ouantitatlon limit does not meat criteria 

A. Laboratory accuracy does not meet criteria 

U. Analyte is undetac:ted (indicate which analyte and 

reason for qualification) 

NJ • There is presumptive evidence of the presence of the 

material at an estimated quantity. 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONIVALIDATION LEVEL 2-DV2) 

Page 5 of 5 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sampl81 
Comments / Fraction No. Analysis Qualifiers 

/ 
/ 

/ 
/ 

/ 
/ 

V 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

./ 
/ 

/ 

Reviewed by: Approved by:" ____________ _ 

Date: Date: 

"T askIProject Leader must approve data package. 

ALI2-041SNL:SOP30448.Rl 



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVELl - DV1, 

Projecl Leader _..:~"--_"c....;..,·<;_s_a...::-____ _ Projecl Name _ ...... 6L.;S-"--"E'--..:..t:I:...E_...::$a:..:::..:;.: .... ~,e:::....:..;.{ ,..:...:;'1"1------
AR/COC No. _....:~:.....:-/-'-O..;;:b_O...::Z.:..-___ _ Analytical Lab ___ -=~'-Il_(.....::L~ _________ _ 

'" 'he 'abies below. marlc any inlonne'ion fha' is miss/nil or mor,ec' and giva an al/plana'ion. 

1.0 Analysis Request an C a 0 us JY ecor d h In IC lad R d 
Line C e1 
No. lIem Vel No If no, explain 

1.1 Alll8ms on COC Ie - dala enjly clerk initialed and daled tJA IJIJ~ q" (tr. Ill.lt 
1.2 Conlainer type(I' correct for anaIyul requelled --1.3 Sample volume ad!9uale 'Of , and !rl!!s 01 ana!rul r!9uelled --T4 PreleIYaHve correcl fOf analysel requesled -1.5 Cuslod~ records conllnuous and complete -1.6 Lablamplenumber(s)prov~ed -
1.7 CondRIon upon recelpllnlormatlon provided -1.8 Tritium Screen dala provided (Rad labs, --
2.0 AnaIyUcalLaboralory Report 

Line e? 
No. lIem Ves No If no. explain 

2.1 Oala reviewed, signature -
2.2 Dale samples received ..--
2.3 --

'It II' 
!ICY. , 

"1I11c1l1llclIl " 
Nuyellll~, I'I.,S 

(LPll--f-9S 

Case No. 721L/ . Z.8Z 

SOGNo. __ V-'-A __ __ 

Resolved? 
Ves No 

--

Resolved? 
Vel No 

--Method reference number(s) complele and correcl --2.4 Qualily conlrol data prov~ed (MB. LCS, LCD, Delecllon Limit) .......- LcD ",.J o. ... I ........ tf ~"H.. , .. b ..... fI~ S'A~!..f ----JJok: ~of H'~I~a 2.5 Malrlx splke/malrlx spike dUf)licale dala prov~ed(1f requesled) -- -- ---
2.6 NarrallveJ'ro\l~ed - ---. 
2.7 TAT met .vA IJJ- "tP l.-e (I \,!.. -- --2.B Hold llmel mel -- ---. 
2.9 All requested result dala provided --- ~-.' 

Based on Ihe review, Ihls data package Is complele 

II no, provide: COllection requesltracklng • and dale cOllection requesl was submilled _____ _ 

Reviewed by: JIhr ¢ 1ZL 6 (fO( 'Ie Closed by: --------------.----------- Dale' ----Dale: 



DATA QUALIT"Y INDICATOR CHECKUST 
(DATA VERIFICAnONNAUDAnON LEV.EL 2-DV2) 

p~~dName __ ~6~S~E~ff~E __ ~~~~~~~~.7--____________ _ Page , ot 5 
CaseNu~r ____ ~7uZ~I~~_.~2~B~t ____________ ~ ________________________ ~ __ __ 

SampleNu~rs CY6rE-G-~-o,o(-o-ss +t,."'''fl. CVbrE-(;.i-or"3-o.r- r (on ~A=,14") 

ARfCOC No. 5"(0602. Analytical laboratory _....;::£;.;I?..;;.",;;;tL;;;;.... __ _ SOG No .. ___ ..:::A.J~A:..-__ 

ARiCOC No. _____ _ Analyticallaboratory ___________ _ SOQ NO __ . _____ _ 

ARiCOC No. _____ _ Analyticallaboratory ______ _ SOG No .. ______ _ 

ARiCOC No. ___ _ Analytical laboratory ___________ _ SOQ NO .. _______ _ 

1 0 EVALUATION . 
Item V .. No " no. SamoIe 10 NoJFracaonCl1 and AnalYSIS 

1} SemPle VOlume. CDI'Uiner. and 
pr .. ervatlCln carTed? --

2) Holding lim .. met tor all 
samples? --

3) Repo""", una appropl\lle tor ttIe 
matrix and rnHt pnIjed-spec:ifi: --requirements? 

4) auamnatJOn kmll met tar all 
sample.? --

5) AccurKy L'" .... 4+ Ill .. /l '( ,,'t. ~C( IJ.J ,.1-4 s ..... I._,·II~ 
a) LaIIorllllCIIY c:ontrDI aampIe 

/JA sa .... PIe I €) accurcy NPO"ed and met tor 
a1IUInCIIH? 

, . b) Surragaa. cia MpaftecI and 
met tor ~ arpnic umpiM -analyzed by a PI c:nroma-
tD9f8Dlly l8ChniQue? 

Reviewed by: 

Date: 



6) 

7) 

8) 

DATA QUALITY INDICATQR CHECKUST 
(DATA VERIFICATIONNALJDATION LEVEL 2--DV2) 

Page 2 ot 5 

hem Yes No H no. Sample ID NoJFractlClncs) and AnalysIS 

C) MatrIx spilte recovery CIaJa IIf -Ol'l Ht -OZO tf E -OZ/ -,-HE -OZ!. 
reponed and m« tor aU 

(PE,IJ ) ~H % If. ,,-of I!. 0 (c. .... lo.l..d. €> """,lei tor which i _ /" 
reauested? 

Pr,CISIOn t(5 d .... p!,·eo..Lt -'i>~ Q_IY"2~ 'J."," /-t.. 
.) I.aboramry conIRIl aampIe 

IJA ,~-d('d S4.-L~! (j) precilion reponed and met tar 
aU samples? 

.. 

b) MatrIx spiQ duplica APD 
tiE -o!~. HE -ole He -au H~-02'Z 

daIa NJIOned and met lot .. --- C.PE'~ ) I?PO samples for wtIich i _ M.~O % £ Q.,.d 

request8d1 Pi. O~ e.J) ( c.&4. (o..£..d. (j) 

Blank CIaJa 

.) Method or ,..,. blank daSa 

reponed and met tor .. --samplu? 

b) Sampling blank I • .g~ field. lJot- Q~/) (I Co.~lR 
trip. and ~fIt) daSa 

reponed and rMt? foJA 

Narrew InCluded. ~ and 

complete? ---
2.0 COMMENTS: AlIt8ms fMItc8d "No- above nut be explained in this MCIiDn. For each Item. give 
SNUNM ID No. and the ..tysiI, • appiopiiale. CJf all samples decbld by the finding. 

Qv.4(y?~J w,· /-l.. ~,,-b_., f/~d ~....,e~s. //(cu..,.ory (~R) (till'" j)rec.I's'4 ...... (!?PO) 

waS bQ/rld ()..". fk rel .... /1s oF- t4 MS IlII(sO pQ.lr. 

Reviewed by: 1dh l a 
Date: GI,d'la 



DATA QUALITY INDICATOR CHECKl.IST 
(DATA VERIFICATIONNAUDATION LEVEL 2-DV2) 

2.0 COMMENTS CONllNUATION SHEET 

I 
! 

! 

7 
/ 

/ 
I 

/ 

) 
Reviewed by: 

Date: 

AI.J2~.Rl 

Page 3 015 



DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICAnONNAUDATION LEVEL 2--DV2) 

3.0 SUMMARY: SUmmarize the findings in the table below. List only UfI1)ieSltraclions tor which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

otner qualifiers in tne comments column. 

Sample! 

FractIOn No. Analysis Qualifiers Comments 

/ 
-rf ~ 

b\lol q8 / 
c< /' 

f v · ./ 

,"-~V 

St.(. ....... V 
/ 

/ 
........ 

/ 
....... -.-. ..... _-
QUALIFIERS: 

J. Estimated quarnily (pn:Mde IUICII'I) 

B. Cornammnon in blank (indi:ate wtIich blank) 

P. Labonnory precision cion IlOl IIIMt criteria 

R. Reponm; uniIa Nppraprilla. 

N • _There • p~ evidence of !he preMnc. 

ofttle mat .... 

UJ • The material wu enaIyad tor but ... nat 

OeteCied. The 'IIOCiaIIId value ill an atimIIIe 

and may be IllaCCUrate Dr irIIfnciM. 

Reviewed by: 

Oate: 

Q. au.rmtatian IimlI cion not mMI criteria 

A. Labor-=ry accur.cy cion nat meet criteria 

U. AnaIyIe is unci ... CIecI Cindic.ae whictI anaIyIe and 

reaonlor ~) 
NJ • TheM is p...urnplive e, __ CJf the fIN_ICe at the 

material at an eIIimaIed quantiIy. 



SA:\1PLE F1~DI"GS Sr.;M~ .4RY 

,\R COCo S-Io {,Oz.. O:lIa Classification' 

S:mple I I 0\' I 
FI'3~ion No. Analysis Oualifie:s Comm:::u 

Ijll ~I.tb-.( fltd ur, I'll, (l1~~ .J.-. .,. ... Ff,·c'.,. ..... t 1WJ(,'l-y c:~ lrol 
(' ... ",l.,s 78-fl-r PZ tick flI ~Hr __ {abc,oh ... y 

I I Q(C .... ('Qcy. 

I 
I I 

Z 
JI 

I 
, 

L 
! /' 

J V I 

~ ./ 

,qtJ V 

r 

I / 
V 

r 
I 

Sample ~o~ 'Fraction No. ~ Tbis value is located on the C~in of Custody in the ER Sam~i= Id fi=!d . 

. ~n:liysi5 • t:se valid test methods pro\'ided below or ifth= mull applies to an indi\'i~l r.:!l~te within a test method. 
use the CAS number from the anal),ical data she=t. 

D\' Qualifiers· The enlry will be taken from the list of\'alid qualifiers and associ:ued cotr.:nentS. Ii other qualifiers 
not on the list are ne=ded. eonllc:t Tm:l Sanchez 10 coordinale adding them to the list. 

Comments· This is only to be used if a comment associated with the qualifier is not appriJ~ri:II=. ne=ds modification 
because of an unusual ci1'1:umStance. or additional clarification is warranted. 

Trsl :\Iethods • Anions_CE. EPA60 10. EPA60:0. EPA --'70 L EPASO 15B. EPASOS 1. EPAS:60. EPAS:!60-M:;. 
EPAS:iO. HACH_ALK. HACH_ f'0:. HACH_~03. MEKC_HE. peBRISe 

;. 
; 

I: 

,. 
Ii 

~ 
i 

~ 
I: 

~ ,. 
" 

I: 
0, 

~ 
II 

! 
~ 
~ 



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

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

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

A2 Laboratory accuracy and/or bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

B ADalyte present in laboratory method blank 

B I Analyte present in trip blank. 

B2 ADalyte present in equipment blank. 

B 3 Analyte present in continuing calibration blank. 

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

J I The method requirements for sample preservationltemperature were not met for 
the sample analysis. The associated value is an estimated quantity. 

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

P Laboratory precision measurements for the Laboratory Control 
Sample and duplicate (LCSlLCSD) do not meet acceptance criteria. 

PI Laboratory precision measurements for the Mattix Spike Sample and 
associated duplicate (MSIMSD) do not mm acceptance criteria. 

P2 Insufficient quality control data to determine laboralory preciSion. 

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

R 

--U 

UI 

UJ 

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

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

The anaIyte was also detected in a blank. The associated result is less than five 
limes 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 potemially available. see TOP 94-03. Notify Tina 
Sanchez to revise list . . 
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ANNEX5-F 
Risk Screening Assessment 



, 
RISK SCREENING ASSESSMENT FOR SWMU 65E 09/02/98 
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SWMU 65E: RISK SCREENING ASSESSMENT 

I. Site Description and History 

SWMU 65E is a subunit of SWMU 65, identified as the Lurance Canyon Explosives Test Site 
(LCETS), located on U.S. Air Force (USAF) land withdrawn from Bureau of Land Management 
(BLM) and permitted to the U.S. Department of Energy (DOE) (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 ft. A 25- to 50-ft-wide road is cut 
on the hill slopes as a firebreak and encircles the site. The canyon floor at the site is isolated 
by the canyon walls except for the western drainage into the Arroyo del Coyote. Coyote 
Springs Road follows this drainage and is the main access into the Lurance Canyon. 

SWMU 65 was used from the late-1960s to the early 1990s for general explosives tests. The 
location of SWMU 65 is coincident with SWMU 94, Lurance Canyon Burn Site (LCBS), which is 
actively used for testing fire survivability of transportation equipment, storage equipment, 
simulated weapons, and satellite components. SWMU 94 activities began in the mid-1970s and 
continue to the present. 

Based upon the location of detonations and the types of tests conducted at SWMU 65, the site 
has been divided into five subunits: SWMU 65A, Small Debris Mound; SWMU 65B, Primary 
Detonation Area; SWMU 65C, Secondary Detonation Area; SWMU 650, Near Field Dispersion 
Area; and SWMU 65E, Far Field Dispersion Area. The SWMU 65 subunits are each addressed 
in separate risk screening assessments. SWMUs 65A, 65B, 65C, and 650 will be addressed in 
future NFA submittals. 

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

Historical published information regarding the hydrogeology of Lurance Canyon has been 
summarized in the "RCRA [Resource Conservation Recovery Act] Facility Investigation (RFI) 
Work Plan for the OU 1333, Canyons Test Area" (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 has been 
based upon the Burn Site Well, CYN-MW1O, 12AUP01 (piezometer), and CYN-MW2S 
(piezometer). 
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In summary, the groundwater beneath the LCETS occurs at depths of at least 222 feet bgs 
under 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 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 past SNUNM personnel have also been used to reconstruct historical 
operations at SWMU 65. SWMU 65 was established between 1967 (Larsen and Palmieri 
August 1994a) and 1969 (Palmieri December 1994a) as an explosives test area designed with 
a 10,000-foot dispersion radius to provide an adequate buffer for open detonations of up to 
10,000 Ib of high explosives (HE) (Gaither et al. May 1993, Author [unk] Date [unk], Larsen and 
Palmieri August 1994a, Larsen and Palmieri August 1994b). The majority of the open 
detonation explosives tests were conducted between 1967 and 1975. All open detonation 
explosives tests were concluded by the early 1980s (Larsen and Palmieri August 1994b). The 
frequency of testing at SWMU 65 between 1968 and 1980 has been estimated at 20 tests per 
year (Gaither et al. May 1993, Author [unk] Date [unk]). Based upon information provided in the 
interviews, open detonation explosives tests were conducted within the primary (SWMU 65B) 
and secondary (SWMU 65C) detonation areas. 

In addition to open detonation explosives tests, fuel-fire burn tests of test units containing 
explosives were conducted at SWMU 65 using excavated pits from 1969 to 1979 (Littrell 
February 1969, Jercinovic et al. November 1994). Portable pans and engineered burn 
structures completely replaced burn pit tests by 1979 (Jercinovic et al. November 1994). From 
the mid-1970s, a variety of nonpetroleum-fuel-fire burn tests were conducted. These tests 
included slow-heat detonations (1983 to 1986) (Luna June 1983, Luna October 1985, Moore 
and Luna February 1982), Torch-Activated Burn System (TABS) tests (1975 to 1977) (Kurowski 
January 1979, Jercinovic et al. November 1994, Larsen August 1994), rocket propellant burn 
tests (1984 to 1993) (Palmieri December 1994b, Hickox and Abitz December 1994), liquid 
oxygen torch tests (1984 to 1985) (Hickox and Abitz December 1994), and wood crib fire tests 
(1988 to 1989) (Hickox and Abitz December 1994). Small explosive tests were also conducted 
in the former CON-CON Unit in 1982 (SNUNM August 1986, Church March 1982). 

A radiological Voluntary Corrective Measure (VCM) was completed in October 1996 at the site 
to remove all point source and area source gamma radiation anomalies (SNUNM September 
1997). 

II. Comparison of Results to Data Quality Objectives 

The confirmatory sampling conducted at SWMU 65E was designed to collect adequate samples 
to: 

• Determine whether hazardous waste or hazardous constituents have been released 
at the site 
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• Characterize the nature and extent of any releases 

• Provide sufficient quality of analytical data to support screening risk assessments. 

Table 1 summarizes the sample location design for SWMU 65E. SWMU 65E is designated the 
field dispersion area and the primary source of COCs at SWMU 65E was general explosive 
tests and burn tests conducted on weapons and HE-containing devices at SWMU 65B and 
65C. Following detonations, atmospheric fallout of test material shrapnel potentially released 
COCs to surface and near-surface soils at SWMU 65E. Based upon the surficial nature of the 
contaminant release mechanism at the site and the lack of industrial disturbance or 
development, no COCs are anticipated in the subsurface. Sampling activities were initially 
conducted in June 1996. However, because the on-site HE analysis of samples specified in the 
au 1333 work plan (SNUNM September 1995) was not executed on the samples, the site was 
resampled for HE compounds in March 1998. 

The number and location of the samples collected was based upon historical information and 
the findings of previous investigations and remedial activities conducted at the site. Historical 
information was used to determine the potential impacts to surface and near-surface soils from 
test activities. Since the explosives tests did not result in any direction-specific release of 
potential COCs, SWMU 65E was gridded into approximately 100, 185- by 185-foot cells, and 
ten random sample locations were selected (SNUNM September 1995). Six judgmental 
sample locations were selected on the six highest pre-VCM gamma radiation point or source 
area anomalies. Identification of a small debris mound in June 1996, resulted in additional 
sample locations (not specified in au 1333 work plan) to investigate the mound contents and 
any potential release associated with the mound. Five sample locations were also selected 
within the Lurance Canyon main arroyo channel located in the LCETS Far-Field Dispersion 
Area. However, results from the Lurance Canyon arroyo sediment investigation have been 
excluded from the SWMU 65E assessment and will be addressed in subsequent SNUNM site­
wide surface water characterization activities (NMED May 1997 and NMED DOE OB February 
1998). 

Table 2 summarizes the analytical methods and data-quality requirements necessary (1) to 
adequately characterize hazardous waste or hazardous constituents associated with the 
materials used in tests conducted at Lurance Canyon Explosive Test Site and (2) to support risk 
screening assessments. 

A total of 20 locations were sampled at SWMU 65E and analyzed by Sandia National 
Laboratories/New Mexico (SNUNM) on-site laboratories. Approximately 15 percent of the 
samples collected were analyzed in replicate on site. In addition, all replicate samples were 
split for verification analysis of metals and HE compounds off site. The method detection limits 
(MDLs) for all on-site analyses of total metals exceeded the background concentration limits for 
arsenic, cadmium, mercury, selenium, and silver. However, the MDL for on-site analysis of 
mercury is very close to the background concentration limit. The on-site analysis MDL for 
mercury is 0.06 milligrams (mg)/kilogram (kg) as compared to the background concentration 
limit of 0.055 mg/kg. The off-site laboratories provided a lower MDL for metals analyses, with 
only a single exception. The MDL used by Lockheed Analytical Services for the analysis of 
mercury ranged from 0.095 to 0.10 mg/kg. 

All gamma spectroscopy data were reviewed by SNUNM Department 7713 (Radiation 
Protection Sample Diagnostic [RPSD] Laboratory) according to "Laboratory Data Review 
Guidelines," Procedure No. RPSD-02-11, Issue No. 02 (SNUNM July 1996). On-site and 
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Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Number 
SWMU65E of 
Sampling Potential COC Sampling 

Components Source Locations 
Random Grid Test material 10 

shrapnel 
deposited onto 
surface and 
near-surface 
soil as a result 
of atmospheric 
fallout following 
detonation of 
test devices 

Judgmental Test material 6 
shrapnel 
deposited onto 
surface and 
near-surface 
soil as a result 
of atmospheric 
fallout following 
detonation of 
test devices 

Debris Mound Debris mound 4 
origin and 
contents 
unknown 

Lurance Test material 5 
Canyon shrapnel 
Arroyo deposited onto 

surface and 
near-surface 
arroyo 
sediments as a 
result of 
atmospheric 
fallout 
following 
detonation of 
test devices 

COC = Constituent of concern. 
SWMU = Solid waste management unit. 
VCM = Voluntary corrective measure. 

ALl5-98IWP/SNL:RS4400-5.DOC 

Sample 
Density SamplinQ Location Rationale 

Ten random sample To assess the nature and extent of 
locations selected test material shrapnel dispersed 
from 100, 185- by over the site by collecting surface 
185-foot grid cells. (0 to 6 inches) and near-surface (6 

to 12 inches) samples from each 
random grid location. 

Six judgmental To confirm remediation of gamma 
sample locations radiation point source and area 
selected from six source anomalies by collecting 
highest pre-VCM surface (0 to 6 inches) and near-
gamma radiation surface (6 to 12 inches) samples 
point source or area from each judgmental location. 
source anomalies. 

Two sample locations To investigate the mound contents 
on the mound and any potential release from the 
surface; two sample mound. 
locations underlying 
the mound. 
Five judgmental To assess the nature and extent of 
sample locations test material shrapnel dispersed 
spaced approximately over the site and investigate the 
500 feet apart potential for surface-water 
starting at the transport of COCs. 
confluence of the 
southern tributary and 
ending just 
downstream from the 
SWMU 65E 
boundary. 
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Table 2 
Summary of Data Quality Requirements 

ER Chemistry 
Data Laboratory 

Analytical Quality Department 6133 
Requirement Level SNUNM 

RCRA metals plus Level 3 45 samples 
beryllium 
EPA Method 3 (internal 
6010/7000" duplicates 

HE compounds Level 3 45 samples 
EPA Method 8330" 
(or equivalent) 4 (internal 

duplicates) 
Gamma Level 2 Not Applicable 
Spectroscopy 

Gross Alpha/Gross Level 2 Not Applicable 
Beta 
EPA Method 900.0' 

(arroyo sediment 
samples only) 

"EPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental restoration. 
HE = High explosive. 
RCRA = Resource Conservation Recovery Act. 
SNUNM = Sandia National Laboratories/New Mexico. 

Radiation Protection 
Sample Diagnostics 

Laboratory 
Department 7713 

SNLlNM 
Not applicable 

Not applicable 

21 samples 

3 (internal duplicates) 
10 samples 

1 (internal duplicate) 

09/02/98 

Lockheed Analytical 
Services 

Las Vegas, Nevada 
4 samples (off-site 
split duplicates) 

4 samples (off-site 
split samples) 

Not applicable 

Not Applicable 

off-site laboratory results were reviewed and verified/validated according to "Data 
VerificationNalidation Level 2-DV-2" in Attachment 8 or "Data VerificationNalidation Level 
3-DV3" in Attachment C of the Technical Operating Procedure 94-03, Rev. 0 (SNUNM July 
1994). The reviews performed confirmed that the data are acceptable for use in the No Further 
Action (NFA) proposal for SWMU 65E. The data quality objectives (DOOs) for SWMU 65E 
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 65E was based 
upon an initial conceptual model validated with confirmatory sampling at the site. The initial 
conceptual model was developed from historical background information including site 
inspections, personal interviews, historical photographs, and numerous field surveys. The 

AU5-981WP/SNL:RS4400-5.DOC 5 301462.185.0609/021983:33 PM 



RISK SCREENING ASSESSMENT FOR SWMU 65E 09/02/98 

DOOs contained in the work plan for OU 1333 (SNUNM September 1995), identified the 
sample locations, sample density, sample depth, and analytical requirements. The sample 
data collected were subsequently used to develop the final conceptual model for SWMU 65E, 
which is presented in Section 5.5 of the associated NFA proposal. However, the Lurance 
Canyon main arroyo channel has been excluded from the conceptual model for SWMU 65E 
and will be addressed in subsequent SNUNM site-wide 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 below (NMED May 1997 and NMED DOE OB 
February 1998). 

111.2 Nature of Contamination 

The nature of contamination at SWMU 65E was determined by analytical testing of soil media 
and the potential for degradation of relevant COCs (Section V). The analytical requirements 
included RCRA metals plus beryllium to characterize non-radiological inorganic constituents 
potentially released at the site. HE analyses were performed to characterize any potentially 
unreacted explosives materials that may have been released during the explosives and burn 
tests; however, no HE compounds were detected in the confirmatory samples collected at 
SWMU 65E. Gamma spectroscopy analyses were also performed to characterize any depleted 
uranium potentially released at the site. These analytes and methods are appropriate to 
characterize the COCs and potential degradation products associated with historical activities 
conducted at the Lurance Canyon Explosive Test Site. 

111.3 Rate of Contaminant Migration 

The Lurance Canyon Explosive Test Site is inactive; and therefore, all primary sources of COCs 
(explosive tests and burn tests) have been eliminated. As a result, only secondary sources of 
COCs remain at SWMU 65E in the form of adsorbed metals and radionuclides in the surface 
and near-surface soil. The rate of COC migration from surficial soil is, therefore, dependent 
predominantly upon site meteorological and surface hydrologic processes as described in 
Section V. Data available from the Site-Wide Hydrogeologic Characterization Project 
(published annually); numerous SNUNM air, surface water, and radiological monitoring 
programs; biological surveys; and other governmental atmospheric monitoring at the KAFB 
(Le., National Oceanographic and Atmospheric Administration [NOAA]) are adequate to 
characterize the rate of COCs migration at SWMU 65E. 

lilA Extent of Contamination 

Surface and near-surface soil samples were collected from random locations across the 
approximate 77 acres comprising SWMU 65E. In addition, surface and near-surface samples 
were collected from the six highest pre-VCM gamma radiation point and area source anomalies 
to confirm post-remediation gamma activity. Soil samples were also collected from a single 
debris mound discovered at the site in June 1996. These sample locations are deemed 
appropriate to determine the lateral extent of COC migration. 
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The density of random grid sample locations was dependent on the size of SWMU 65E 
(approximately 77 acres), uniformity of the COC release mechanism (fallout from detonations 
during explosives and burn tests); and lack of physical surface disturbance to the site from 
historical activities. The density of judgmental sample locations was based upon the number of 
point and area source radiological anomalies greater than or equal to 1,000 counts per minute 
or 1,000,000 disintegrations per minute before remediation was conducted. The density of 
samples collected from the debris mound was based upon the mound size. The number of 
samples collected was deemed sufficient to establish the presence of residual COGs in surface 
and near-surface soils from fallout of test material shrapnel. 

Because of the relatively low solubility of most metals and radionuclides, limited precipitation, 
and high evapotranspiration, the vertical rate of contamination migration is expected to be 
extremely low. Therefore, random grid and judgmental samples were collected from the ground 
surface to a depth of approximately 12 inches below the ground surface. Similarly, samples 
were collected from the natural soil immediately beneath the debris mound contents 
(approximately 1.5 to 2 feet below the mound surface. There is no historical information that 
any subsurface disturbance, testing, or disposal ever occurred at the site, which could mix 
surface soils beneath the 12-inch depth. Therefore, the 12-inch maximum sample depth is 
representative of the media potentially impacted and sufficient to determine the vertical extent 
of COC migration. 

In summary, the deSign of the confirmatory sampling was appropriate and adequate to 
determine the nature, rate, and extent of contamination. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential GOCs. The 
identification of GOCs and the sampling to determine the concentration levels of those COCs 
across the site are described in the SWMU 65E NFA proposal. Generally, COCs evaluated in 
this risk assessment include all detected organics and radiological contaminants and all 
inorganic GOGs that were analyzed for. If the detection limit of an organic compound was too 
high (could possibly cause an adverse effect to human health or the environment), the 
compound was retained. Nondetect organics that were not included in this assessment were 
determined to have sufficiently low detection limits to ensure protection of human health and the 
environment. In order to provide conservatism in this risk assessment, the calculation uses 
only the maximum concentration value of each COG determined for the entire site. The 
SNUNM maximum background concentration (Dinwiddie September 1997, Zamorski December 
1997) was selected to provide the background screen in Tables 3 and 4. Human health 
nonradiological COCs were also compared to 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 are not included in this risk assessment (EPA 1989). Both radiological 
and nonradiological COCs are evaluated. The nonradiological GOGs evaluated in this risk 
assessment include only inorganics since all high explosive compounds were nondetect. 

Table 3 lists non radiological COCs for Human Health and Ecological Risk Assessment at 
SWMU 65E. Radiological GOGs are listed in Table 4. All tables show the associated SNUNM 
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Table 3 
Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU SSE with Comparison to the 

Associated SNIJNM Background Screening Value, BCF, Log Kowand Subpart S Screening Value 

SNUNM 

Maximum Background 

Concentration Concentration 

COCName (mglkg) (mglkg)a 

Arsenic 13
d 9.8 

Barium 150 246 

Beryllium 1.1 0.75 

Cadmium 1.1
d 0.64 

Chromium, total9 25 18.8 

Lead 20 B 18.9 

Mercury 0.05
d 0.055 

Selenium 80J 3.0 

Silver 0.9
d <0.5 

"From Zamorski (December 1997) Canyons Areas. 
b 
From NMED (March 1998). 

cIT (July 1994). 

Is Maximum COC 
Concentration Less 
Than or Equal to the 
Applicable SNUNM 

Background 
Screening Value? 

No 

Yes 

No 

No 

No 

No 

Yes 

No 

No 

dparameter non detect, concentration assumed to be one-half of detection limit. 
eBCF and/or Log K from Yanicak (March 1997). 
f ~ 

BCF from Neumann (1976). 
9Assumed to be chromium VI for Subpart S screening procedure. 
h 
BCF from Callahan et. al. (1979). 

B = analyte was detected in the associated blank. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
J = Estimated concentration. 
K~ = Octanol-water partition coefficient. 
mg/kg = Milligram(s) per kilogram. 
Log = Logarithm (base 10). 
NA = Not applicable. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid waste management unit. 

= Information not available. 

Is Individual 

Log K... COC less 

(for Is COCa SubpartS than 1/10 of 
BCF (maximum organic Bioaccumulator?'C Screening the Action 

aquatic) COCs) BCF>40, log Kow>4) Value' Level? 

44e NA Yes 0.5 No 

170' NA Yes 6000 Yes 

1ge NA No 0.2 No 

64
e NA Yes 80 Yes 

16
e NA No 400 Yes 

4ge NA Yes -- --

5500· NA Yes 20 Yes 

800
h NA Yes 400 No 

0.5
e NA No 400 Yes 

o 

~ 
00 



Table 4 
Radiological COCs for Human Health and Ecological Risk Assessment at SWMU SSE with Comparison to the Associated 

SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration 

Less Than or Equal 
to the Applicable 

Maximum SNUNM Is COCa 
Concentration SNUNM Background Background" BCF (maximum Bioaccumulator? 

COCName (pCilg) Concentration (pCilg)" Screening Value? aquatic) (BCF>40, log K .>4) 

Cs-137 1.03 0.52 No 3000
b 

Yes 
b 

Th-232 0.99 1.03 Yes 3000
0 

Yes 
b 

U-234
d 

2.6 2.31 No 900
0 

Yes
e 

U-235 0.26 0.16 No 900
0 

Yes 
0 

U-238 20.8 2.31 No 900
0 

Yes 
0 

aFrom Dinwiddie September 1997, Upper Canyon. 
CD bBCF from Yanicak (1997). 

OF rom Baker and Soldat (1992). 
dU-234 value was calculated using the U-238 concentration and assuming that the U-238 to U-234 ratio was equal to that detected during waste 
characterization of depleted uranium-contaminated soils generated during the radiological voluntary corrective measures project, where 
U-234=U-238/8 (Miller June 1998). 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
Kow = Octanol-water partition coefficient. 

Log = Logarithm (base 10). 
pCi/g = Picocurie(s) per gram. 

~ SNUNM = Sandia National Laboratories/New Mexico. 
~ SWMU = Solid waste management unit. 
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maximum background concentration values (Dinwiddie September 1997, Zamorski December 
1997). Discussion of Tables 3 and 4 is provided in Section VIA and Sections VII.2 and V11.3. 

V. Fate and Transport 

The primary release of COCs at SWMU 65E was to surface soil. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point. Both wind and surface 
water runoff can transport surface soil particles from the site, potentially carrying COCs with 
them. However, because the site is situated within the Lurance Canyon in the Manzanita 
Mountains and is within woodland vegetation, it is protected from strong winds at the ground 
surface. Therefore, wind is probably not a significant transport mechanism for surface soils. 

Water at SWMU 65E is received as precipitation (rain or occasionally snow), which will either 
infiltrate or form runoff. Infiltration at the site is enhanced by the coarse texture of the canyon 
soils (Tesajo-Millett stony sandy loam and rock outcrop [USDA June 1977]), but the slopes 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, which is a tributary to the Arroyo del Coyote in the lower part of the canyon. Runoff 
may carry soil particles with adsorbed COCs. The distance of transport will depend upon the 
size of the particle and the velocity of the water. Because of the relatively steep slopes on and 
near the site and the tendency for precipitation to be received as intense downpours during the 
summer months, the transport of surface soil particles by runoff may be significant. 

Water that infiltrates into the soil will continue to percolate through the soil until field capacity is 
reached. COCs desorbed from the soil particles into the soil solution may be leached farther 
into the subsurface soil with this percolation. None of the inorganic COCs at this site has a high 
potential for leaching in soil. Based upon observations made during the installation of a 
piezometer near the center of SWMU 65E (12AUP01), the alluvium above the bedrock is 
58 feet in thickness. Moist soil was observed in the first 5 feet of alluvium, and the remaining 
53 feet (to bedrock) were dry. The Burn Site Well along the east side of the site did not 
encounter groundwater until 222 feet bgs. The groundwater level subsequently rose to a depth 
of 68 feet bgs indicating semiconfined to confined groundwater conditions. Therefore, 
infiltration from the surface does not appear to be sufficient to contact groundwater in the area 
of the Lurance Canyon Burn Site, and it is highly unlikely that percolation will result in the 
leaching of COCs to groundwater. 

Plant roots can take up COCs that are in the soil solution. These COCs may be transported to 
the aboveground tissues with the xylem stream and may then be consumed by herbivores or 
returned to the soil as litter. Aboveground litter is capable of transport by wind until consumed 
by decomposer organisms in the soil. Constituents in plant tissues that are consumed by 
herbivores may pass through the gut and be returned to the soil (at the site or transported from 
the site in the herbivore) in feces or may be absorbed and held in tissues, metabolized, or later 
excreted. The herbivore may be eaten by a primary carnivore or scavenger and the 
constituents still held in the consumed tissues will repeat the sequence of absorption, 
metabolization, excretion, and consumption by higher predators, scavengers, and 
decomposers. The potential for transport of the constituents within the food chain is dependent 
upon the mobility of the species that comprise the food chain and the potential for the 
constituent to be transferred across the links in the food chain. Although much of the central 
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part of the Lurance Canyon Explosive Test Site (SWMU 65B and 65G) has been highly 
disturbed by testing activity and remedial actions, intact natural vegetation occurs throughout 
SWMU 65E~ Therefore, food chain uptake is a potential transport mechanism at SWMU 65E. 

Degradation of COCs at SWMU 65E may result from biotic or abiotic processes. Inorganic 
COCs at this site are elemental in form and are, therefore, not considered to be degradable. 
Radiological COCs, however, undergo decay to stable isotopes or radioactive daughter 
elements. Other transformations of inorganics may include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of 
selenite or selenate from soil to seleno-amino acids in plants). Degradation processes for HE 
may include photolysis, hydrolysis, and biotransformation. Photolysis requires light and, 
therefore, takes place in the air, at the ground surface, or in surface water. Hydrolysis includes 
chemical transformations in water, and may occur in the soil solution. Biotransformation is the 
result of metabolic breakdown of the compound by plants, animals, and microorganisms. 

Table 5 summarizes the fate and transport processes that may occur at SWMU 65E. COCs at 
this site include inorganics (metals and radio nuclides) and HE in soil. Because the site is 
situated within the Lurance Canyon and is, therefore, sheltered by surrounding slopes and 
woodland vegetation, significant transport of COCs by wind is unlikely. Transport by surface 
water runoff, however, may be of greater significance because of the slopes found on the site. 
Subsurface migration of COCs caused by leaching is not significant and is highly unlikely to 
contact groundwater. For inorganic COCs, the potential for degradation and/or transformation 
is very low. For HE, the potential for degradation and/or biotransformation of HE is of greater 
significance, however, no HE compounds have been detected at SWMU 65E above the method 
detection limits ranging from 0.055 to 0.42 mg/kg. Decay of radiological COCs is inSignificant 
due to their long half-lives. 

Table 5 
Summary of Fate and Transport at SWMU 65E 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 

Surface runoff Yes Moderate to high 

Migration to groundwater No None 

Food chain uptake Yes Low 

Transformation/degradation· Yes Low (inorganics and radionuclides) 

SWMU = Solid waste management unit. 
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VI. Human Health Risk Screening Assessment 

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 COGs, as well as the relevant 
phvsical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to the 
COGs. 

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 SNUNM 
maximum background screening value. COGs 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 SNUNM proposed Subpart S action level. 

Step 4. Toxicological parameters are identified and referenced for COCs that are not eliminated during 
the screening steps. 

Step 5. Potential toxicity effects (specified as a Hazard Index [HI)) and excess cancer risks are 
calculated for nonradiological COCs and background. For radiological COCs, the incremental 
total effective dose equivalent (TEDE) and incremental estimated cancer risk are calculated by 
subtracting applicable background concentrations directly from maximum on-site contaminant 
values. This background subtraction only occurs when a radiological COC occurs as 
contamination and exists as a natural background radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental Protection 
Agency (EPA) and U.S. Department of Energy (DOE) to determine whether further evaluation, 
and potential site clean-up, is required. Nonradiological COC risk values are also compared to 
background risk so that an incremental risk may be calculated. 

Step 7. Uncertainties in the previous steps are discussed. 

VI.2 Step 1. Site Data 

Section I provides the description and history for SWMU 65E. Section II presents a 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 65E has been designated a future land-use scenario of recreational (DOE et al. October 
1995) (see Appendix 1 for default exposure pathways and parameters). Because of the 
location and the characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological GOGs and direct gamma 
exposure for the radiological GOGs. The inhalation pathway for both non radiological and 
radiological GOGs is included because of the potential to inhale dust. Soil ingestion is included 
for the radiological GOGs as well. No contamination at depth was determined, and therefore, 
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no water pathways to the groundwater are considered. Depth to groundwater at SWMU 65E is 
approximately 222 feet bgs. Because of the lack of surface water or other significant 
mechanisms for dermal contact, the dermal exposure pathway is considered not to be 
significant. No intake routes through plant, meat, or milk ingestion are considered appropriate 
for the recreational land-use scenario. However, plant uptake is considered for the residential 
land-use scenario. 

Pathway Identification 

Nonradiolojlical Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust) Inhalation (dust) 
Plant uptake (residential only) Plant uptake (residential only) 

Direct gamma 

VI.4 Step 3. COC Screening Procedures 

This section discusses Step 3. This step includes two screening procedures. The first 
screening procedure is a comparison of the maximum COC concentration to the background 
screening level. The second screening procedure compares maximum COC concentrations to 
SNUNM proposed Subpart S action levels. This second procedure is applied only to COCs 
that are not eliminated during the first screening procedure. 

V1.4.1 Background Screening Procedure 

VI.4.t.t Methodology 

Maximum concentrations of COCs are compared to the SNUNM maximum screening level for 
this area (Dinwiddie September 1997, Zamorski December 1997). SNUNM has been verbally 
informed that all the metals background values from the Canyons Study, with the exception of 
selenium will be approved (NMED May 1998). Samples have been collected to resolve the 
selenium issue. The SNUNM maximum background concentration is selected to provide the 
background screen in Table 3 and is used to calculate risk attributable to background in 
Table 9. Only the COCs that are above their respective SNUNM maximum background 
screening level or COCs that do not have a quantifiable background screening level are 
considered in further risk assessment analyses. 

For radiological COCs that exceed the SNUNM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that do 
not exceed these background levels are carried no further in the risk assessment. . This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that did not have a background value and were 
detected above the analytical minimum detectable activity were carried through the risk 
assessment at their maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 
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VI.4.1.2 Results 

Tables 3 and 4 present SWMU 65E data that were compared to the SNUNM maximum 
background values (Zamorski December 1997) for human health risk assessment. For the 
nonradiological COCs, seven constituents have maximum measured values greater than their 
respective background screening level. 

The maximum concentration value for lead is 20 B mg/kg. The EPA intentionally provides no 
human health toxicological data on lead, and therefore, no risk parameter values can be 
calculated. However, EPA Region 6 guidance for the screening value for lead for an industrial 
land-use scenario is 2,000 mglkg (EPA 1996a); for a residential land-use scenario, the EPA 
screening guidance value is 400 mglkg (EPA July 1994). The maximum concentration value for 
lead at this site is less than both screening values, and therefore, lead is eliminated from further 
consideration in the human health risk assessment. 

For the radiological COCs, four constituents had maximum measured activities slightly greater 
than their respective background (Cs-137, U-234, U-235, and U-238). 

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 July 1990) and Risk 
Assessment Guidance for Superfund (RAGS) (EPA 1989). 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 or near-surface, this assumption is considered valid. If there 
were ten or fewer COCs, and each had a maximum concentration less than 1/10 of the action 
level, then the site would be judged to pose no significant health hazard to humans. If there 
were more than ten COCs, the Subpart S screening procedure was not performed. 

VI.4.2.2 Results 

Table 3 shows the COCs and the associated proposed Subpart S action level. The table 
compares the maximum concentration values to 1/10 of the proposed Subpart S action level. 
This methodology was guidance given to SNUNM from the EPA Region 6 (EPA 1996b). Three 
COCs exceed 1/10 of the proposed Subpart S action level. Because of these COCs, the site 
fails the Subpart S screening criteria and a hazard quotient (HQ) and excess cancer risk value 
must be calculated for all the COCs. 

Radiological COCs do not have predetermined action levels analogous to proposed Subpart S 
levels, and therefore, this step in the screening process is not performed for radiological COCs. 
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VI.5 Step 4. Identification of Toxicological Parameters 

Tables 6 (non radiological) and 7 (radiological) show the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values used for 
nonradiological COCs in Table 6 are from the Integrated Risk Information System (IRIS) (EPA 
1998), and the EPA Region 9 (EPA 1996c) and EPA Region 3 (EPA 1997a) electronic 
databases. Dose conversion factors (DCF) used in determining the excess TEDE values for 
radiological COGs 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-0070, "External Dose-Rate Conversion Factors for Calculation 
of Dose to the Public" (DOE 1988). 

• DGFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Health Physics 28:193-205 [Kocher 1983]), and 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 value and the excess cancer risk, for both 
the potential nonradiological COCs and associated background for recreational and residential 
land uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both recreational and residential land uses. 

V1.6.1 Exposure Assessment 

Appendix 1 shows the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both recreational and residential land-use scenarios. The 
equations for nonradiological COGs are based upon RAGS (EPA 1989). Parameters are based 
upon information from RAGS (EPA 1989) and other EPA guidance documents and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For 
radiological COCs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
discussion of this process is provided in the Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD, Version 5.0 (Yu et al. 1993b). 
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Table 6 
Toxicological Parameter Values for SWMU 6SE Nonradiological COCs 

RfDo RfDinh SFo SFinh 

COC (mglkg- (mglkg- (mglkg- (mglkg- Cancer 

Name day) Confidence" day) Confidence" day)"1 day)"1 Class 
Arsenic 3E_4c M -- -- 1.SE+O

c 
1.SE+1

c 

Beryllium 2E_3c LtoM S.7E-6
c M -- 8.4E+O

c 

Cadmium 5E_4c H S.7E-Sd -- -- 6.3E+O
c 

Chromium 1E+Oc L 5.7E-7" -- -- --
III 
Chromium SE-3

c L -- -- -- 4.2E+1c 
VI 
Selenium SE_3c H -- -- -- --
Silver SE-3

c L -- -- -- --
'Confidence associated with IRIS (EPA 1998) database values (L = low, M = medium, H = high). 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 
1998): 

A-Human carcinogen. 
B1-Probable human carcinogen. Limited human data are available. 
D-Not classifiable as to human carcinogenicity. 

"Toxicological parameter values from IRIS electronic database (EPA 1998a). 
dToxicological parameter values from EPA Region 9 (EPA 1996c). 

"Toxicological parameter values from EPA Region 3 electronic database (EPA 1997a). 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-day = Milligram(s) per kilogram day. 
(mg/kg-dayr

1 = Per milligram per kilogram day. 
RfD. = Oral chronic reference dose. 
RfD'"h = Inhalation chronic reference dose. 
SFo = Oral slope factor. 
SF'"h = Inhalation slope factor. 
SWMU = Solid waste management unit. 

= Information not available. 

A 
81 

81 

--
A 

D 

D 

b 
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Table 7 
Radiological Toxicological Parameter Values for SWMU 65E COCs Obtained from 

RESRAD Risk Coefficients· 

SFo Sfinh SFev 
COCName (1/pCi) (1/pCi) (g/pCi-yr) Cancer Class

b 

Cs-137 3.20E-11 1.90E-11 2.10E-06 A 
U-234 4.40E-11 1.40E-08 2.10E-11 A 
U-235 4.70E-11 1.30E-08 2.70E-07 A 
U-238 6.20E-11 1.20E-08 6.60E-08 A 

"From Yu et al. (1993a). 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A - human carcinogen. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie-year. 
SF, = Oral (ingestion) slope factor. 
SF'"h = Inhalation slope factor. 
SF" = External volume exposure slope factor. 
1/pCi = One per picocurie. 
SWMU = Solid waste management unit. 

Although the designated land-use scenario is recreational for this site, risk and TEDE values for 
a residential land-use scenario are also presented. These residential risk and TEDE values are 
presented only to provide perspective of potential risk to human health under the more 
restrictive land-use scenario. 

V1.6.2 Risk Characterization 

Table 8 shows that for the SWMU 65E non radiological COCs, the HI value is 0.00, and the 
excess cancer risk is 8E-? for the designated recreational land-use scenario. The numbers 
presented included exposure from soil ingestion and dust inhalation for the non radiological 
COCs. Table 9 shows that assuming the maximum background concentrations of the 
SWMU 65E associated background constituents, the HI is 0.00, and the excess cancer risk is 
6E-? for the designated recreational land-use scenario. 

For the radioactive COCs, contribution from the direct gamma exposure pathway is included. 
For the recreational land-use scenario, a TEDE was calculated for a recreational person. This 
resulted in an incremental TEDE of 0.10 millirem per year (mrem/yr). In accordance with EPA 
guidance found in OSWER Directive No. 9200.4-18 (EPA August 199?c), an incremental TEDE 
of 15 mrem/yr is used for the probable land-use scenario (recreational in this case); the 
calculated dose value for SWMU 65E for the recreational land use is well below this guideline. 
The estimated excess cancer risk is 1.4E-6. 

For the residential land-use scenario nonradiological COCs, the HI value increases to 30, and 
the excess cancer risk is 1 E-4 (Table 8). The numbers presented included exposure from soil 
ingestion, dust inhalation, and plant uptake. Although EPA (1991) generally recommends that 
inhalation not be included in a residential land-use scenario, this pathway is included because 
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Table 8 
Risk Assessment Values for SWMU 65E Nonradiological COCs 

Recreational Land-Use Residential Land-Use 
Maximum Scenario" Scenario· 

Concentration Cancer Cancer 
COCName (mg/kg) HI Risk HI Risk 

Arsenic 13" 0.00 8E-7 0.74 1E-4 
Beryllium 1.1 0.00 3E-11 0.00 8E-1O 
Cadmium 1.1" 0.00 2E-11 0.90 6E-10 
Chromium, total" 25 0.00 4E-9 0.02 9E-8 
Selenium 80 J 0.00 -- 28.14 --
Silver 0.9" 0.00 -- 0.04 --

TOTAL 0.00 8E-7 30 1E-4 

"From EPA (1989). 
bparameter reported as nondetect, concentration assumed to be 0.5 of the detection limit. 
cChromium, total assumed to be chromium VI (most conservative). 
CDC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HI = Hazard index. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid waste management unit. 
J = Estimated concentration. 

= Information not available. 

Table 9 
Risk Assessment Values for SWMU 6SE Nonradiological Background Constituents 

Recreational Land- Use 
Background Scenariob 

Concentration· Hazard Cancer Risk 
COCName (mg/kg) Index 

Arsenic 9.8 0.00 
Beryllium 0.75 0.00 
Cadmium 0.64 0.00 
Chromium, total" 18.8 0.00 
Selenium 3 0.00 
Silver <0.5 --

TOTAL 0.00 

"From Zamorski (December 1997), Canyons Areas. 
bEPA (1989). 
cChromium, total assumed to be chromium III. 
CDC = Constituents of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid waste management unit. 

= Information not available. 
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6E-7 
2E-11 
1 E-11 

--
--
--

. 

6E-7 

Residential Land- Use 
Scenario

b 

Hazard Cancer 
Index Risk 
0.56 1E-4 
0.00 6E-10 
0.52 4E-10 
0.01 --
1.06 --

-- --

2 1E-4 
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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 9 shows that for 
the SWMU 65E associated background constituents, the HI is 2, and the excess cancer risk 
is 1 E-4. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
2.3 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM February 
1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for SWMU 65E for the residential land-use is well below this guideline. 
Consequently, SWMU 65E is eligible for unrestricted radiological release as the residential 
land-use scenario resulted in an incremental TEDE to the on-site receptor of less than 
75 mrem/yr. The estimated excess cancer risk is 2.9E-5. The excess cancer risk from the 
nonradiological COCs and the radiological COCs is not additive, as noted in RAGS (EPA 1989). 

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 a recreational land-use scenario (the designated land-use scenario for this site) and a 
residential land-use scenario. 

For the recreational land-use scenario nonradiological COCs, the HI calculated is 0.00 (much 
less than the numerical guideline of 1 suggested in RAGS [EPA 1989]). The excess cancer risk 
is estimated at 8E-7. Guidance from the NMED indicates that excess lifetime risk of developing 
cancer by an individual must be less than 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 arsenic 
which is a Class A carcinogen. Thus, the total excess cancer risk for this site is below the 
suggested acceptable risk value of 1 E-6. This risk assessment also determined risks 
considering background concentrations of the potential nonradiological COCs for both the 
recreational and residential land-use scenarios. For non radiological COCs, assuming the 
recreational land-use scenario, the HI is 0.00. The excess cancer risk is estimated at 6E-7. 
Incremental risk is determined from subtracting risk associated with background from potential 
COC risk. These numbers are not rounded before the difference is determined and, therefore, 
may appear to be inconsistent with numbers presented in tables and within the text. There is 
no incremental HI. The incremental cancer risk is 2E-7 for the recreational land-use scenario. 
These incremental risk calculations indicate acceptable risk to human health from 
nonradiological COCs considering a recreational land-use scenario. 

For radiological COCs of the recreational land-use scenario, the incremental TEDE is 
0.10 mrem/yr, which is significantly less than the EPA's numerical guideline of 15 mrem/yr. The 
incremental estimated excess cancer risk is 1.4E-6. 

For the residential land-use scenario non radiological COCs, the calculated HI is 30 which is 
above the numerical guidance. The excess cancer risk is estimated at 1 E-4. The excess 
cancer risk is driven by arsenic, cadmium, selenium, and silver, some of which are Class A or B 
carcinogens. Therefore, the total excess cancer risk for this site is above the suggested 
acceptable risk value of 1 E-6. The HI for associated background for the residential land-use 
scenario is 2. The excess cancer risk is estimated at 1 E-4. The incremental HI is 27.69, and 
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the incremental cancer risk is 9E-8 for the residential land-use scenario. The incremental HI 
indicates potentially significant contribution to human health risk from the GOGs considering a 
residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological GOGs is 
2.3 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr suggested in 
SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM February 1998). 
The estimated excess cancer risk is 2.9E-5. 

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU 65E was based 
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). 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 were validated in accordance with SNUNM procedures (SNUNM July 1994 and 
SNUNM July 1996). Therefore, there is no uncertainty associated with the data quality used to 
perform the screening risk assessment at SWMU 65E. 

Because of the location, history of the site, and future land-use (DOE et al. October 1995), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in making the risk assessment analysis. Because the 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 
parameter values used in the calculations are conservative and that calculated intakes are 
probably overestimates. Maximum measured values of the concentrations of the GOGs are 
used to provide conservative results. 

Table 6 shows the uncertainties (confidence) in nonradiological toxicological parameter values. 
There is a mixture of estimated values and values from IRIS (EPA 1998), and EPA Region 9 
(EPA 1996c) and EPA Region 3 (EPA 1997a) electronic databases. Where values are not 
provided, information is not available from the Health Effects Assessment Summary Tables 
(HEAST) (EPA 1997c), IRIS (EPA 1998), or the EPA regions (EPA 1996c and 1997a). 
Because of the conservative nature of the RME approach, the uncertainties in toxicological 
values are not expected to be sufficiently high to change the conclusion from the risk 
assessment analysis. 

Risk assessment values for nonradiological GOGs are within the human health acceptable 
range for the recreational land-use scenario compared to established numerical guidance. 

For radiological GOGs, the conclusion of the risk assessment is that potential effects on human 
health, for both industrial and residential land-use scenarios are within guidelines and are a 
small fraction of the estimated 360 mrem/yr received by the average U.S. population (NGRP 
1987). 
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The overall uncertainty in all of the steps in the risk assessment process is considered not 
significant with respect to the conclusion reached. 

VI.9 Summary 

SWMU 65E has identified COCs consisting of some inorganic and radiological compounds. 
Because of the location of the site, the designated recreational land-use scenario, and the 
nature of contamination, potential exposure pathways identified for this site included soil 
ingestion and dust inhalation for chemical constituents and soil ingestion, dust inhalation, and 
direct gamma exposure for radiological COCs. Plant uptake was included as an exposure 
pathway for the residential land-use scenario. 

Using conservative assumptions and employing an RME approach to risk assessment, 
calculations for nonradiological COCs show that for the recreational land-use scenario the HI of 
0.00 is significantly less than the accepted numerical guidance from the EPA. The total excess 
cancer risk of 8E-7 is below the acceptable risk value provided by the NMED for a recreational 
land use (NMED March 1998). There is no incremental HI and the incremental cancer risk is 
2E-7 for the recreational land-use scenario. Risk calculations indicate acceptable risk to human 
health for a recreational land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are 
much less than EPA guidance values; the estimated TEDE is 0.10 mrem/yr for the recreational 
land-use scenario. This value is much less than the numerical guidance of 15 mrem/yr in 
EPA guidance (EPA August 1997b). The corresponding incremental estimated cancer risk 
value is 1.4E-6 for the recreational land-use scenario. Furthermore, the incremental TEDE for 
the residential land-use scenario that results from a complete loss of institutional control is only 
2.3 mrem/year with an associated risk of 2.9E-5. The guideline for this scenario is 75 mrem/yr 
(SNUNM February 1998). Therefore, SWMU 65E is eligible for unrestricted radiological 
release. 

The uncertainties associated with the calculations are considered small relative to the 
conservativeness of risk assessment analysis. It is, therefore, concluded that this site does not 
have potential to affect human health under a recreational land-use scenario. 

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 65E. A component of the NMED Risk-Based 
Decision Tree is to conduct an ecological screening assessment that corresponds with that 
presented in the EPA's Risk Assessment Guidance for Superfund (EPA 1991). The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
screening assessment. Initial components of NMED's decision tree (a discussion of DQOs, a 
data assessment, and evaluations of bioaccumulation and fate-and-transport potential) are 
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addressed in this report. Following the completion of the scoping assessment, a determination 
is made as to whether a more detailed examination of potential ecological risk is necessary. If 
deemed necessary, the scoping assessment proceeds to a screening assessment whereby a 
more 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 exposure of biota at or adjacent 
to the site to be exposed to constituents associated with site activities. Included in this section 
are an evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A Scoping Risk Management Decision will involve a summary of the scoping results 
and a determination as to whether further examination of potential ecological impacts is 
necessary. 

V11.2.1 Data Assessment 

As indicated in Section IV (Tables 3 and 4), constituents in soil within the 0- to 5-foot-depth 
interval that exceeded background concentrations were as follows: 

• Arsenic 
• Beryllium 

• Chromium (total) 

• Lead 
• Selenium 

• Cs-137 

• U-235 

• U-234 

• U-238. 

·In addition, cadmium and silver were reported as not detected with detection limits exceeding 
background concentrations. No organic analytes were detected in soil. 

V11.2.2 Bioaccumulation 

Among the COPECs listed in Section V11.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 3 and 4): 

• Arsenic 
• Cadmium 
• Lead 
• Selenium 
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• Cs-137 
• U-235 
• U-234 
• U-238. 

It should be noted, however, that as directed by the NMED (NMED 1998), 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. 

V11.2.3 Fate and Transport Potential 

The potential for the COPECs to move from the source of contamination to other media or biota 
is discussed in Section V. As noted in Table 5 (Section V), surface-water runoff is expected to 
be of moderate to high significance, while wind dispersion, food chain uptake, transformation, 
and degradation are expected to be of low significance for the COPECs at this site. Migration 
to groundwater is not anticipated. 

VII.2.4 Scoping Risk Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways may be associated with this SWMU and that COPECs also exist 
at the site. As a consequence, a screening assessment was deemed necessary to predict the 
potential level of ecological risk associated with the site. 

VII.3 Screening Assessment 

As concluded in Section VII.2.4, complete ecological pathways and COPECs are associated 
with this SWMU. The screening assessment performed for the site involves a quantitative 
estimate of current ecological risks using exposure models in association with exposure 
parameters and toxicity information obtained from the literature. The estimation of potential 
ecological risks is conservative to ensure ecological risks are not underpredicted. 

Components within the screening assessment include: 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 
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• Uncertainty Assessment-discusses uncertainties associated with the estimation of 
exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of Has 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 for SNUNM ER 
[Environmental Restoration] Program" (IT July 1998) and are not duplicated here. 

VI/.3.1.1 Ecological Pathways and Setting 

SWMU 65E is located in the upper part of the Lurance Canyon in the Manzanita Mountains. 
The site covers approximately 77 acres. The central part of the former Lurance Canyon 
Explosive Test Site (SWMUs 65B and 65C) is largely disturbed; however, SWMU 65E contains 
relatively undisturbed natural habitat which includes pinon-juniper woodland and riparian 
woodland vegetation. A biological and sensitive species survey of the Burn Site and 
surrounding areas was conducted in 1991, with no threatened, endangered, or sensitive 
species found (Biggs 1991a and 1991b). 

Complete ecological pathways may 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. Exposure modeling for the wildlife receptors was limited to the food and 
soil ingestion pathways. Because of the lack of perennial surface water at this site, exposure to 
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 

SWMU 65E represents the far field dispersion area for the Lurance Canyon Explosive Test Site 
(SWMU 65). The site was used from the late 1960's to the early 1990's for general explosives 
tests, burn pit tests, slow heat tests, cone tests (at the CON-CON Unit), and the Torch 
Activated Burn System (TABS) tests. Open detonation explosives tests at this site were 
conducted at the primary and secondary detonation areas (SWMUs 65 Band 65C) and were 
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completed by the early 1980's. SWMU 65E encompasses the dispersion area for these tests. 
Potential COPECs from these tests include metals, and radionuclides. 

In order to provide conservatism in this ecological risk assessment, the assessment is based 
upon the maximum soil concentrations of the COPECs as measured in soil samples within the 
first 5 feet of soil. Both nonradiological and radiological COPECs are evaluated. The 
nonradiological COCs consist of inorganic analytes (i.e., metals). No organic analytes were 
detected in these soil samples. Inorganic analytes and radionuclides were screened against 
background concentrations, and those that exceeded the approved SNUNM background 
screening levels (Dinwiddie September 1997, Zamorski December 1997) for the area were 
considered to be COPECs. Maximum COPEC concentrations are reported in Tables 3 and 4. 
Chemicals that are essential nutrients such as iron, magnesium, calcium, potassium, and 
sodium were not included in this risk assessment as set forth by the EPA (1989). 

VII.3.t.3 Ecological Receptors 

As described in detail in IT (July 1998), a nonspecific perennial plant was selected as the 
receptor to represent plant species at the site. Vascular plants are the principal primary 
producers at the site and are key to the diversity and productivity of the wildlife community 
associate with the site. A deer mouse (Peromyscus maniculatus) and burrowing owl (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. 
Although not expected to occur in the woodland habitat of SWMU 65E, the burrowing owl was 
selected as the top predator. It is present in the grassland habitat 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). The burrowing owl is a small 
raptor and will, therefore, conservatively represent risk to other raptors potentially occurring in 
the woodland habitat, such as the western screech owl (Otus kennicottil). 

V11.3.2 Exposure Estimation 

Direct uptake of COPECs from the soil was considered the only significant route of exposure for 
terrestrial plants. Exposure modeling for the wildlife receptors was limited to food and soil 
ingestion pathways. Inhalation and dermal contact were considered insignificant pathways with 
respect to ingestion (Sample and Suter 1994). Drinking water was also considered an 
insignificant pathway because of the lack of perennial surface water at this site. The deer 
mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet as 
plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates) and as an insectivore (100 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as 
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of 
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure 
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of 
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of 
the total dietary intake. Table 10 presents the species-specific factors used in modeling 
exposures in the wildlife receptors. Justification for use of the factors presented in this table is 
described in the ecological risk assessment methodology document (IT July 1998). 
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Table 10 
Exposure Factors for Ecological Receptors at SWMU 6SE 

Food Intake 

Trophic Body Weight Rate 
Receptor Species Class/Order Level (kg)" (kg/day)b Dietary Composition

C 

Deer Mouse Mammalia! Herbivore 2.39E-2
d 3.72E-3 Plants: 100% 

(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculatus) 

Deer Mouse Mammalia! Omnivore 2.39E-2
d 3.72E-3 Plants: 50% 

(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+ Soil at 2% of intake) 
Deer Mouse Mammalia! Insectivore 2.39E-2

d 3.72E-3 Invertebrates: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves/ Carnivore 1.55E-1
f 1.73E-2 Rodents: 100% 

(SpeoWrocun0umria) 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. 
fFrom Dunning (1993). 

9From 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-1e 

2.7E-1e 

3.5E+1 9 

o 
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Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1, implying that all food items and soil ingested are from 
the site being investigated. For both the deer mouse and burrowing owl, the estimated home 
ranges are less than the size of the site. The maximum measured COPEC concentrations from 
surface soil samples were used to conservatively estimate potential exposures and risks to 
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 Cs-137, U-235, U-234, U-238. Internal and external dose rates to 
the deer mouse and burrowing owl are approximated using modified dose rate models from the 
Hanford Site Risk Assessment Methodology (DOE 1995) as presented in the ecological risk 
assessment methodology document for the 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 due to 
exposure to radionuclides in soil. 

Table 11 presents the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 12 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food-chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 

V11.3.3 Ecological Effects Evaluation 

Benchmark toxicity values for the plant and wildlife receptors are presented in Table 13. For 
plants, the benchmark soil concentrations are based upon the lowest-observed-adverse-effect 
level. For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Insufficient 
toxicity information was found to estimate the NOAELs for some COPECs for the burrowing 
owl. 
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Table 11 
Transfer Factors Used in Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 65E 

Constituent of Potential 
Ecological Concern 

Inorganic 

Arsenic 

Beryllium 

Cadmium 

Chromium (total) 

Lead 

Selenium 

Silver 

"From Baes et al. (1984). 
bOefault value. 

"From Stafford et al. (1991). 
dNCRP (January 1989). 

"From Ma (1982). 

Soil-to-Plant Soil-to-Invertebrate 
Transfer Factor Transfer Factor 

4.0E-2a 1.0E+O
b 

1.0E-2
a 

1.0E+O
b 

5.5E-1 " 6.0E-1 C 

4.0E-2 d 1.SE-1 e 

9.0E-2
d 4.0E-2 c 

5.0E-1 d 1.0E+O
b 

1.0E+O
d 2.5E-1 c 

SWMU = Solid waste management unit. 

Table 12 
Media Concentrations· for Constituents of 
Potential Ecological Concern at SWMU S5E 

Constituent of Potential Soil Plant Soil 

Food-to-Muscle 
Transfer Factor 

2.0E-S" 

1.0E-Sa 

5.5E-4" 

S.OE_2 d 

8.0E-4 d 

1.0E-1 d 

5.0E-Sd 

Deer Mouse 
Ecological Concern (maximum) Foliage b Invertebrate

b 
Tissues c 

Inorganic 

Arsenic 1.SE+O
d 5.2E-1 

Beryllium 1.1E+O 1.1 E-2 

Cadmium 1.1E+O d 6.1 E-1 

Chromium (total) 2.5E+1 1.0E+O 

Lead 2.0E+1 1.BE+O 

Selenium B.OE+1 4.0E+1 

Silver 9.0E-1 d 9.0E-1 

"In milligrams per kilogram. All are based upon dry weight of the media. 
bproduct of the soil concentration and the corresponding transfer factor. 

1.SE+1 4.4E-2 

1.1E+O 1.8E-S 

6.6E-1 1.1 E-3 

S.3E+O 2.5E-1 

B.OE-1 4.3E-3 

8.0E+1 1.9E+1 

2.SE-1 9.1E-3 

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 (from 
EPA 1993). 
dConcentration is one-half of the maximum detection limit. 
SWMU = Solid waste management unit. 
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Table 13 
Toxicity Benchmarks for Ecological Receptors at SWMU S5E 

Constituent of Potential Plant 

Ecological Concern Benchmarka,b 

Inorganic 

Arsenic 

Beryllium 

Cadmium 

Chromium (total) 

Lead 

Selenium 

Silver 

"In milligrams per kilogram soil. 

bFrom Will and Suter (1995). 

10 

10 

3 

1 

50 

1 

2 

Mammalian NOAELs 
Test 

Mammalian Species 
Test Speciesc,d NOAELd,e 

Mouse 0.126 

Rat 0.66 

Rat
i 1.0 

Rat 2,737 

Rat 8.0 

Rat 0.20 

Rat 17.8 

Deer 
Mouse Avian 

NOAELe,f Test Species 

0.13 Mallard 

1.29 h ---
1.9 Mallard 

5,354 Black duck 

15.7 American 
kestrel 

0.39 Screech owl 

34.8 ---

Avian NOAELs 
Burrowing 

Test Species Owl 
d NOAELd,e NOAELe

,9 

5.14 5.14 

--- ---
1.45 1.45 

1.0 1.0 

3.85 3.85 

0.44 0.44 

--- ---

cBody weights (in kilograms) for the no-observed-adverse-effect level (NOAEL) conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except 
where noted). 
d 
From Sample et al. (1996), except where noted. 

eln milligrams per kilogram body weight per day. 

fBased 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. 
9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
h ___ designates insufficient toxicity data. 

iBody weight: 0.303 kilogram. 
SWMU = Solid waste management unit. 
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The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad per day should also offer 
sufficient protection to other components within the terrestrial habitat of SWMU 65E. 

V11.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Results of these comparisons are presented in 
Table 14. HQs are used to quantify the comparison with benchmarks for plants and wildlife 
exposure. 

Analytes with HQs exceeding unity for plants were arsenic, chromium (total), and selenium. 
The only analyte with an HQ exceeding unity for all three modeled diets of the deer mouse was 
selenium. Arsenic also resulted in an HQ greater than 1.0 for the omnivorous and insectivorous 
deer mouse. No analytes resulted in an HQ greater than 1.0 for the burrowing owl, although 
HQs for the burrowing owl could not be determined for beryllium and silver due to insufficient 
toxicity data. As directed by the NMED, His were calculated for each of the receptors (the HI is 
the sum of chemical-specific HQs for all pathways for a given receptor). Plants and deer mice 
had His greater than unity, with a maximum HI of 110 for plants. 

Tables 15 and 16 summarize the internal and external dose rate model results for the four 
radionuclides. The total radiation dose rate to the deer mouse was predicted to be 
3.7E-4 rad/day. Total dose rate to the burrowing owl was predicted to be 2.1 E-4 rad/day. The 
internal dose rate from exposure to these radionuclides for both receptors is the primary 
contributor to the total dose rate. The dose rates for the deer mouse and the burrowing owl are 
considerably less than the benchmark of 0.1 rad/day. 

V11.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 65E. 
These uncertainties result from assumptions used in calculating risk that may overestimate or 
underestimate true risk presented at a site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
These conservative assumptions are used to be more protective of the ecological resources 
potentially affected by the site. Conservatisms incorporated into this risk assessment include; 
the use of maximum measured analyte concentrations in soil to evaluate risk, the use of wildlife 
toxicity benchmarks based upon NOAEL values, the incorporation of strict herbivorous and 
strict insectivorous diets for predicting the extreme HQ values for the deer mouse, and the use 
of 1.0 as the area use factor for wildlife receptors regardless of seasonal use. Each of these 
uncertainties, which are consistent among each of the SWMU-specific ecological risk 
assessments, is discussed in greater detail in the uncertainty section of the ecological risk 
assessment methodology document for the SNUNM ER Program (IT July 1998). 
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Table 14 
Hazard Quotients for Ecological Receptors at SWMU 6SE 

Deer Mouse Deer Mouse Deer Mouse 
Constituent of Potential HQ HQ HQ 

Ecological Concern Plant HQ" (Herbivorous)" (Omnivorous)" (Insectivorous)" 

Inorganic 

Arsenic 1.3E+O 9.1 E-1 8.2E+O 1.SE+1 

Beryllium 1.1 E-1 4.0E·3 7.0E-2 1.4E-1 

Cadmium 3.7E-1 S.2E-2 S.4E-2 S.6E-2 

Chromium (total) 2.SE+1 4.4E-S 7.6E-S 1.1 E-4 

Lead 4.0E-1 2.2E-2 1.7E-2 1.2E-2 

Selenium B.OE+1 1.7E+1 2.SE+1 3.3E+1 

Silver 4.SE-1 1.4E-2 2.6E-3 1.1 E-3 

H( 1.1E+2 1.BE+1 3.3E+1 4.9E+1 

"Bold text indicates HQ or HI exceeds unity. 
b ___ designates insufficient toxicity data available for risk estimation purposes. 

'The HI is the sum of individual hazard quotients using the value for organic mercury as a conservative estimate of the HI. 
SWMU= Solid waste management unit. 
HI = Hazard index. 
HQ = Hazard quotient. 

Burrowing Owl 
HQ" 

6.6E-3 
b ---

1.8E-3 

8.3E-2 

1.2E-2 

S.3E-1 

---

6.3E-1 

I 
00 
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Table 15 
Internal and External Dose Rates for 

Deer Mice Exposed to Radionuclides at SWMU 65E 

Maximum 
Concentration Internal Dose External Dose Total Dose 

Radionuclide (pCi/~\ (radlday) Cradlday) (radlday) 
Cs-137 1.0E+O 3.2E-S 4.7E-5 7.9E-S 
U-234a 2.6 3.0E-S 2.9E-7 3.0E-S 
U-23S 2.6E-1 2.8E-6 4.2E-6 7.0E-6 
U-238 2.1E+1 2.1E-4 4.2E-S 2.SE-4 
Total 2.7E-4 9.3E-5 3.7E-4 

a The U-234 value was calculated using the U-238 concentration and assuming that the U-238 to U-234 
ratio was equal to that detected during waste characterization of depleted uranium-contaminated soils 
generated during the radiological voluntary corrective measures project, where U-234=U-238/8 (Miller 
June 1998). 
pCi/g = Picocurie(s) per gram. 
SWMU = Solid waste management unit. 

Table 16 
Internal and External Dose Rates for 

Burrowing Owls Exposed to Radionuclides at SWMU 65E 

Maximum 
Concentration Internal Dose External Dose 

Radionuclide (pCi/g) (radlday) (radlday) 
Cs-137 1.0E+O 2.1E-S 4.7E-5 
U-234

a 
2.6 1.2E-S 2.9E-7 

U-23S 2.6E-1 1.1 E-6 4.2E-6 
U-238 2.1E+1 8.6E-S 4.2E-5 
Total 1.2E-4 9.3E-5 

Total Dose 
(radlday) 

6.8E-S 
1.2E-5 
S.3E-6 
1.3E-4 
2.1 E-4 

"The U-234 value was calculated using the U-238 concentration and assuming that the U-238 to U-234 
ratio was equal to that detected during waste characterization of depleted uranium-contaminated soils 
generated during the radiological voluntary corrective measures project, where U-23S=U-238/8 (Miller 
June 1998). 
pCi/g = Picocurie(s) per gram. 
SWMU = Solid waste management unit. 
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Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
Cs-137, U-235, U-234, and U-238 are primarily related to those inherent in the radionuclide­
specific data. Radionuclide-dependent data are measured values that have their associated 
errors, which are typically negligible. The dose rate models used for these calculations are 
based upon conservative estimates on receptor shape, radiation absorption by body tissues, 
and intake parameters. The goal is to provide a realistic but conservative estimate of a 
receptor's exposure to radionuclides in soil, both internally and externally. 

One large uncertainty associated with the prediction of ecological risks at this site is the use of 
the maximum measured concentrations in soil to evaluate risk. This results in a conservative 
exposure scenario that does not necessarily reflect actual site conditions. This is also true with 
regard to the use of detection limits in the estimation of risk. One-half of the detection limit 
value was used in the estimation of potential risk associated with exposure to arsenic, 
cadmium, and silver. 

Analytical data were examined more closely to assess variability within the data. Of the 41 soil 
samples analyzed for arsenic, only 3 contained detectable concentrations of arsenic (5.2,7.4, 
and 7.9 mg/kg). The detection limit associated with the other samples was 26 mg/kg. Half of 
this value was used in the estimation of risk. Chromium was detected in 35 of the 41 soil 
samples. These concentrations ranged from an estimated value of 5 J to 25 mg/kg with an 
average detected concentration of 10.2 mg/kg. This average concentration would, however, 
result in an HQ of 10.2 for plants. Only 3 of the 41 soil samples collected contained detectable 
concentrations of selenium. These concentrations ranged from estimated concentrations of 
55 J to 80 J mg/kg. A comparison of samples sent to both laboratories indicate that samples 
reported as not detected for selenium at 50 mgikg by the on-site laboratory were reported as 
not detected at values of 0.79 mg/kg or less (samples CY65E-GR-006-0-S0, CY65E-GR-012-0-
SO, and CY65E-GR-016-0-S0). The lower detection limit would not result in HQs greater than 
unity for the ecological receptors. In addition, the sample with an estimated selenium 
concentration of 55 J mg/kg (CY65E-GR-006-0-SS) (analyzed on site) was also analyzed as an 
on site duplicate and off-site split duplicate. The on-site laboratory reported a selenium 
concentration of not detected at 50 mg/kg for the duplicate sample, whereas the off-site 
laboratory reported a not detected value of 0.79 mg/kg. All three detected values at the site 
were reported in association with a J qualifier indicating the reported concentration is estimated. 
In addition, all values had a very high practical quantitation limit (191 mg/kg) associated with 
them. This indicates that the three detected concentrations reported are of questionable quality 
and are possibly at or close to the analytical detection limit reported by the off-site laboratory. 
The average selenium concentration in soil at the site (within the 0- to 5-foot depth interval and 
based upon existing data) is expected to be within the range of the off-site analytical detection 
limit. This concentration is not expected to result in adverse ecological risks. 

In the estimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. Table 17 illustrates risk estimates associated with exposure 
of each of the receptors to background concentrations of the metal COPECs. With respect to 
the plant, an HQ greater than one was obtained for chromium (total) and selenium. HQs 
greater than unity were also obtained for the omnivorous and insectivorous deer mouse 
exposed to arsenic. Selenium also resulted in an HQ greater than 1.0 for the insectivorous diet 
of the deer mouse. No HQs greater than 1.0 were reported for the burrowing owl from 
background exposure. Seventy-five (75) percent of maximum on-site arsenic concentration 
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Table 17 
HQs for Ecological Receptors Exposed to Background Concentrations for SWMU 65E 

Deer Mouse Deer Mouse Deer Mouse 

Constituent of Potential HQ HQ HQ 

Ecological Concern Plant HQs (Herbivorous )a (Omnivorous)" (Insectivorous)" 

Inorganic 

Arsenic 9.8E-1 6.9E-1 6.2E+O 1.2E+1 

Beryllium 7.5E-2 2.7E-3 4.8E-2 9.2E-2 

Cadmium 2.1 E-1 3.0E-2 3.1 E-2 3.3E-2 

Chromium (total) 1.9E+1 3.3E-5 5.7E-5 8.2E-5 

Lead 3.8E-1 2.1E-2 1.6E-2 1.1 E-2 

Selenium 3.0E+O 6.2E-1 9.2E-1 1.2E+O 

Silver 1.3E-1 1.1 E-3 7.2E-4 3.0E-4 

HI" 2.3E+1 1.4E+O 7.2E+O 1.3E+1 

"Bold text indicates HQ or HI exceeds unity. 

b ___ designates insufficient toxicity data available for risk estimation purposes. 

"The HI is the sum of individual HQs using the value for organic mercury as a conservative estimate of the HI. 
HI = Hazard index. 
HQ = Hazard quotient. 
SWMU = Solid waste management unit. 

Burrowing Owl 
HQa 

5.0E-3 
b 

---

1.0E-3 

6.3E-2 

1.1 E-2 

2.0E-1 

---

2.8E-1 
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was associated with background. The same is true for total chromium. Only 3 percent of the 
maximum on-site total selenium concentration was, however, associated with background. It 
should be noted, however, that the background value of 3 mg/kg for selenium has been 
questioned by NMED and efforts are currently underway to better characterize background 
selenium concentrations in the canyons area (NMED May 1998) (see SWMU 65E NFA, 
Section 5.4.4.2.2). Because of the uncertainties associated with exposure and toxicity, it is 
unlikely that arsenic and chromium, with exposure concentrations largely attributable to 
background, present significant ecological risk. 

Based upon this uncertainty analysis, ecological risks at SWMU 65E are expected to be very 
low. HOs greater than unity were initially predicted for arsenic, chromium, and selenium; 
however, closer examination of the exposure assumptions revealed an overestimation of risk 
primarily attributed to exposure concentration, background risk, quality of analytical data, and 
the utilization of detection limits as exposure concentrations. 

VII.3.6 Risk Interpretation 

Ecological risks associated with SWMU 65E were estimated through a screening assessment 
that incorporated site-specific information when available. Overall, ecological risks to plants are 
expected to be low due to the fact that predicted risks associated with exposure to arsenic, 
chromium (total), and selenium are based upon calculations using maximum detected values or 
detection limits (one-half the reporting limit). With respect to the deer mouse, risk is also 
expected to be very low. Predicted risks from exposure to arsenic and selenium were attributed 
to using either one-half the detection limit or maximum detected values, respectively. In 
addition, average arsenic and chromium concentrations at the site were within the range of 
background concentrations. Risks initially predicted for selenium are based upon the poor 
quality of the analytical data from the on-site laboratory. No ecological risks were predicted to 
occur for the burrowing owl. Based upon this final analysis, ecological risks associated with 
SWMU 65E are expected to be very low. 

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 whether the site should be recommended for NFA or additional data collected to assess 
actual ecological risk at the site more thoroughly. With respect to this site, ecological risks were 
predicted to be very low. The scientific/management decision is to recommend this site for 
NFA. 
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APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

09102/98 

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), 
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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• External exposure to penetrating radiation (immersion in contaminated air; immersion 
in contaminated water and exposure from ground surfaces with photon-emitting 
radionuclides). 

Based upon the location of the 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 
SNUNMSWMU: 

• 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; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land use scenarios. The general equations for calculating potential intakes via 
these routes are shown below. The equations are from the Risk Assessment Guidance for 
Superfund (RAGS): Volume 1 (EPA 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 
Inoestion of contaminated soil Inoestion of contaminated soil Inoestion 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 

oround 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 quotients/hazard index 
[HI], excess cancer risk, or radiation total effective dose equivalent [doseD 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 ) 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the constituents of concern (COC) present at the site. This estimate 
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is evaluated for determination of further action by comparison of the quantitative estimate with 
the potentially acceptable risk range of 10-

4 
to 10-

6
• The evaluation of the noncarcinogenic 

health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation 
of the health hazard due to 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 SNUNM at SWMUs, based upon the selected land use scenario. 
References are given at the end of the table indicating the source for the chosen parameter 
values. The intention of SNUNM is to use default values that are consistent with regulatory 
guidance and consistent with the RME approach. Therefore, the values chosen will, in general, 
provide a conservative estimate of the actual risk parameter. These parameter values are 
suggested for use for the various exposure pathways based upon the assumption that a 
particular site has no unusual characteristics that contradict the default assumptions. For sites 
for which the assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM proposes the described default exposure routes and parameter values for use in risk 
assessments at sites that have an industrial, recreational or residential future land-use 
scenario. There are no current residential land-use designations at SNUNM ER sites, but this 
scenario has been requested to be considered by the NMED. For sites deSignated as industrial 
or recreational land-use, SNUNM will provide risk parameter values based upon a residential 
land-use scenario to indicate the effects of data uncertainty on risk value calculations or in order 
to potentially mitigate the need for institutional controls or restrictions on SNUNM ER sites. The 
parameter values are based upon EPA guidance and supplemented by information from other 
government sources. The values are generally consistent with those proposed by Los Alamos 
National Laboratory, with a few minor variations. If these exposure routes and parameters are 
acceptable, SNUNM will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 

References 

ANL, see Argonne National Laboratory. 

Argonne National Laboratory (ANL), 1993. Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD, Version 5.0, ANUEAD/LD-2, Argonne National Laboratory, 
Argonne, IL. 

DOE, see U.S. Department of Energy. 

EPA, see U.S. Environmental Protection Agency. 
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Table 2 
Default Parameter Values for Various Land Use Scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

Exposure frequency (day/Yr) *** *** *** 

Exposure duration (yr) 30a,b 30a,b 30a,b 

Body weight (kg) 70a,b 56a,b 70 adulta,b 

15 child 
Averaging Time (days) 

for carcinogenic compounds 25550
a 

25550
a 

25550
a 

(= 70 Y x 365 day/yr) 
for noncarcinogenic compounds 

10950 10950 10950 (= ED x 365 day/yr) 
Soil Ingestion Pathway 

InQestion rate 
c 

100 mg/day 
d 

6.24 g/yr 
a 

114 mg-yr/kg-day 
Inhalation Pathway 

Inhalation rate (m 3/yr) 5000a,b 146
d 54758 ,b,d 

Volatilization factor (m
3
/kg) chemical specific chemical specific chemical specific 

Particulate emission factor (m
3
/kg) 1.32E9

a 
1.32E9

a 
1.32E9

a 

Water Ingestion Pathway 

Ingestion rate (Uday) 2a,b 2a,b 28 ,b 

Food Ingestion Pathway 

Ingestion rate (k9iYS) 
NA 

NA 13Sb,d 

Fraction ingested 
NA 

NA 0.25b,d 

Dermal Pathway 

Surface area in water (m
2

) 
2b,e l,e 2b,e 

Surface area in soil (m
2

) 0.53b
,e 0.53b

,e 0.53b
,e 

Permeability coefficient chemical specific chemical specific chemical specific 

*'*The exposure frequencies for the land use scenarios are often integrated into the overall contact rate 
for specific exposure pathways. When not included, the exposure frequency for the industrial land use 
scenario is S 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, 
a 
RAGS, Vol 1, Part B (EPA 1991). 

b 
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. 
e 
Dermal Exposure Assessment (EPA 1992). 
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Statement of Basis 
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January 2000 
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Site-Specific Comments 

ER Site 65E, Far Field Dispersion Area 

ER Site 65E is appropriate for NFA. 

Page 5-7, Section 5.2.1, 6th paragraph - Although the rate of ground water discharge 
at Burn Site Spring is small, the spring is perennial, not ephemeral. 

Response: The wording has been changed. See Attachment H. 
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ATTACHMENT H 

ERSITE65E 
REVISED PAGE 5-7, SECTION 5.2.1, PARAGRAPH 6 
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Site-Specific Comments 

SWMU 65 is presently an inactive site. It was used from the late-1960s to the early 1990s for 
general explosives tests. Its location is coincident with SWMU 94, Lurance Canyon Burn Site 
(LCBS), which is used for testing fire survivability of transportation equipment, storage 
equipment, simulated weapons, and satellite components. SWMU 94 activities began in the 
mid-1970s and continue to the present. 

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

Historical published information regarding the hydrogeology of Lurance Canyon has been 
summarized in the "RFI Work Plan for the OU 1333, Canyons Test Area" (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 collected from the Burn Site Well, CYN-MW1 D, 12AUP01 
(piezometer), and CYN-MW2S (piezometer). The remainder of this section summarizes the 
hydrologic conditions at each monitoring well location. 

The Burn Site well was drilled in February 1986 to a total depth of 350 feet bgs and is shown on 
Figure 5.2.1-1. A total of 74 feet of clay, silt, and shale units were encountered overlying the 
bedrock identified as metamorphic shists and fractured granite. Water-bearing bedrock was 
encountered at a depth of 222 to 350 feet bgs (New Mexico State Engineers Office Well Record 
RG-44986). Following well completion, the water level rose to 68 feet bgs. 

A shallow underflow piezometer was installed in November 1996 in SWMU 12A located within 
the SWMU 65E boundary (Figure 5.2.1-1). The NFA proposal for SWMU 12A has been 
submitted to the New Mexico Environment Department (NMED) for an NFA decision (SNUNM 
May 1997). The piezometer was installed in conformance with an understanding between 
SNUNM and the NMED Oversight Bureau (OB) (Dawson August 1996). The subsurface 
geology at the site is comprised of approximately 55 feet of alluvial sand, silt, and gravel 
overlying metamorphic phyllite to schist bedrock. The piezometer was completed to a depth of 
approximately 58 feet bgs and was identified as 12AUP01. Moist soil was encountered in the 
first 5 feet of alluvium. The remaining 53 feet to bedrock were dry. No groundwater was 
encountered during drilling. The piezometer was instrumented in February 1997 and has been 
collecting data since that time. In addition, manual checks have been conducted for the 
presence of water as a verification procedure. No water has been recorded in the piezometer 
subsequent to its installation. 

The Burn Site Spring (Figure 5.2.1-1) is !lll._. an el'i'lemeral spring or, more accurately, a 
seep located approximately 1,200 feet northeast of SWMU 65E. The seep discharges small 
quantities of water from fractures and/or bedding plane permeability within the carbonate rocks 

AU8-991WPISNL:c4513.doc 5-7 301462.225.13 08/31199 12:06 PM 


	University of New Mexico
	UNM Digital Repository
	1-1-2000

	Statement of Basis Approval of No Further Action Volume 26 of 30 January 2000, Solid Waste Management Unit 65E, Operable Unit 1333, Round 11
	Sandia National Laboratories/NM
	Recommended Citation


	NFA

	Annex 5-A
	Annex 5-B

	Annex 5-C

	Annex 5-D

	Annex 5-E 
	Annex 5-F


	RSI 
	Attachment H


